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Chapter 1

Music theory

Music theory considers the practices and possibilities of
music. It is generally derived from observation of how
musicians and composers actually make music, but in-
cludes hypothetical speculation. Most commonly, the
term describes the academic study and analysis of fun-
damental elements of music such as pitch, rhythm, har-
mony, and form, but also refers to descriptions, con-
cepts, or beliefs related to music. Because of the ever-
expanding conception of what constitutes music (see
Definition of music), a more inclusive definition could be
that music theory is the consideration of any sonic phe-
nomena, including silence, as it relates to music.

Music theory is a subfield of musicology, which is itself
a subfield within the overarching field of the arts and hu-
manities. Etymologically, music theory is an act of con-
templation of music, from the Greek Oswpia, a look-
ing at, viewing, contemplation, speculation, theory, also
a sight, a spectacle.!'! As such, it is often concerned with
abstract musical aspects such as tuning and tonal systems,
scales, consonance and dissonace, and rhythmic relation-
ships, but there is also a body of theory concerning such
practical aspects as the creation or the performance of
music, orchestration, ornamentation, improvisation, and
electronic sound production.?! A person working in mu-
sic theory is a music theorist. Methods of analysis include
mathematics, graphic analysis, and, especially, analysis
enabled by Western music notation. Comparative, de-
scriptive, statistical, and other methods are also used.

The development, preservation, and transmission of
music theory may be found in oral and practical
music-making traditions, musical instruments, and other
artifacts. ~ For example, ancient instruments from
Mesopotamia, China,®! and prehistoric sites around the
world reveal details about the music they produced and,
potentially, something of the musical theory that might
have been used by their makers (see History of music
and Musical instrument). In ancient and living cultures
around the world, the deep and long roots of music the-
ory are clearly visible in instruments, oral traditions, and
current music making. Many cultures, at least as far back
as ancient Mesopotamia, Pharoanic Egypt, and ancient
China have also considered music theory in more formal
ways such as written treatises and music notation.

1.1 History of music theory

g

!
oSN

Egyptian musicians playing lutes in an ensemble.

The beginnings of music theory can be observed in ex-
tremely ancient instruments, artifacts, and later, depic-
tions of performance in artworks.

As early as the Paleolithic, it appears people considered
elements of music in some way. For instance, a bone flute
with carefully placed finger holes found in Hohle Fels in
Germany and dated ¢.35,000 BCE," may be a prehis-
toric example of the manufacture of an instrument to pro-
duce a preconceived set of pitches. For further discussion
of Upper Paleolithic flutes, see d'Errico, et al. 2003, 39—
48.

Similar bone flutes (gtidi, P27 from Neolithic Jiahu,
China dated c. 7,000 BCEDP! reveal their makers progres-
sively added more holes to expand their scales, structured
pitch intervals closer to each other to adjust tuning, and
could play increasingly expressive and varied music.!®
“Tonal analysis of the flutes revealed that the seven holes
[in some of the flutes] correspond to a tone scale remark-
ably similar to Western eight-pitch scales.”l”/8] These
instruments!®! indicate their makers became familiar with
acoustics and developed theories of music comparable to
those of later times. Audio recordings of two of these
flutes by Brookhaven National Laboratory are available
here.

In North America, similar flutes from the Anasazi In-
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dian culture were found in Arizona and dated c. 600-
750 CE, but again, suggest an older tradition. These in-
struments typically have six finger holes ranging one and
a half octaves.['% As with all these ancient flutes, it is
likely an error to imagine the Anasazi flutes were lim-
ited to only as many tones as they have holes. Changes in
embouchure, overblowing, and cross-fingering are com-
mon techniques on modern flutes like these that produce
a much larger range of notes within an octave and in oc-
taves above the fundamental octave.!'!)

The earliest known examples of written music theory are
inscribed on clay tablets found in Iraq and Syria, some
of which contain lists of intervals and other details!!?!(13!
from which "...musicologists have been able to produce
credible reconstructions of the Mesopotamian tonal and
tuning systems.”!#! Tablets from Ugarit contain what are
known as the Hurrian songs or Hurrian Hymns dated
c. 1,400 BCE. An interpretation of the only substan-
tially complete Hurrian Hymn, h.6, may be heard here.
The system of phonetic notation in Sumer and Babylo-
nia is based on a music terminology that gives individual
names to nine musical strings or “notes”, and to fourteen
basic terms describing intervals of the fourth and fifth
that were used in tuning string instruments (according
to seven heptatonic diatonic scales), and terms for thirds
and sixths that appear to have been used to fine tune (or

temper in some way) the seven notes generated for each
scale [15101611710181[19]

Over time, many cultures began to record their theories
of music in writing by describing practices and theory
that was previously developed and passed along through
oral tradition. In cultures where no written examples ex-
ist, oral traditions indicate a long history of theoretical
consideration, often with unique concepts of use, perfor-
mance, tuning and intervals, and other fundamental ele-
ments of music. The Vedas, the sacred texts of India (c.
1,000-500 BCE) contain theoretical discussion of music
in the Sama Veda and Yajur-Veda, however, these texts
are widely considered to be based on far older oral tradi-
tions. The Natya Shastra,?9 written between 200 BCE to
200 CE and attributed to Bharata Muni, discusses classes
of melodic structure, intervals, consonance and disso-
nance, performance, and other theoretical aspects such
a “shruti,” defined as the least perceivable difference be-
tween two pitches.?!!

The music of pre-Columbian Mesoamerica is known
through the many instruments discovered. Thirty-two
condor-bone flutes and thirty-seven cornet-like instru-
ments made of deer and llama bones have been re-
covered from a site at Caral, Peru dating to c. 2,100
BCE.[?211231124] Flute No. 15 produces five distinct fun-
damental tones. A Mayan marimba-like instrument (c.
350 CE), made from five turtle shells of decreasing sizes
suspended on a wooden frame, has been discovered in
Belize.!*>! Later artwork depicts ensemble and solo per-
formance. Taken together, this evidence does not in itself
demonstrate anything about music theory in Mesoamer-
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ica from at least 2,000 BCE, though "...it is widely ac-
cepted that finds and depictions of ancient musical instru-
ments are not only markers of musical traditions in space
and time. ... The information obtained from the archaeo-
logical record can be deepened considerably when ancient
scripts, historical treaties, and other written sources con-
cerning music are related. Such documents offer notes
on performance practices and their sociocultural contexts.
For some cultures, hints concerning ancient music theory
and musical aesthetics may also be found.”?%!

Music theory in ancient Africa can also be seen in instru-
ments .[*”1 The Mbira, a wood or bamboo-tined instru-
ment similar to a Kalimba, appeared on the west coast
of Africa about 3,000 years ago, and metal-tined lamel-
lophones appeared in the Zambezi River valley around
1,300 years ago.!”! In the 20th century, these instru-
ments produce a number of tones, ranging to 32 sepa-
rate pitches, and demonstrate a great variety of tunings—
tunings “so dissimilar as to offer no apparent common
foundation”, something that might have been expected
at least by 1932.°! The djembe, a common type of
drum, likely originated from earlier, extremely ancient
drums.*% Djembe ensembles create complex polyrhyth-
mic patterns,’*! but produce a variety of pitches depend-
ing on size and playing technique, usually producing at
least three separate tones.*?! African music theory is also
preserved in oral and cultural traditions that are one ex-
ample of the great variety of concepts of fundamental as-
pects of music around the world.?!

In China, a variety of wind, string, percussion instru-
ments, and written descriptions and drawings of them
from the Shang Dynasty (c.16th to 11th century BCE),
show sophisticated form and design.**! During the Zhou
Dynasty (c. 1046-256 BC), a formal system of court and
ceremonial music later termed “yayue” was established.
As early as the 7th century BCE, a system of pitch gen-
eration was described based on a ratio of 2:3 and a pen-
tatonic scale was derived from the cycle of fifths,[*>! the
beginnings of which may be seen in the 7,000 year-old
Jiahu bone flutes. In the tomb of the Marquis Yi of Zeng
(5th century BCE), among many other instruments, a set
of bronze chime bells were found that sound five com-
plete seven note octaves in the key of C Major and in-
clude twelve semitones.*®) The Analects of Confucius,
believed to have been written c. 475 to 221 BC, dis-
cuss the aesthetics of what Confucius considered to be
the most benevolent form and use of music, in contrast
to popular music of his time—an example of early music
criticism and consideration of aesthetics. 371138

Around the time of Confucius, the ancient Greeks, no-
tably Pythagoras (c. 530 BCE), Aristotle (c. 350
BCE),’! Aristoxenus (c. 335 BCE),Y and later
Ptolemy (c. 120 CE),*!l speculated and experimented
with ideas that became the basis of music theory in Mid-
dle Eastern and Western cultures during the Middle Ages
as can be seen, for example, in the writing of Boethius
in 5th century Rome!*?! and Yunus al-Katibin 7th cen-
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Set of bells from China. 5th Century BCE.

tury Medina.[**! Middle Eastern and Western theory di-
verged in different directions from ancient Greek theory
and created what are now two distinctly different bodies
of theory and styles of music.

As Western musical influence spread throughout the
world in the 1800s, Western theory became adopted as
an international standard, but many other theoretical tra-
ditions in both textual and oral traditions continue to be
used to create the distinctive music of the world’s cul-
tures. For example, the long and rich musical traditions
unique to ancient and current cultures of Africa are pri-
marily oral, but inherently contain consideration of spe-
cific forms, genres, performance practices, as well as tun-
ing, and other aspects of music theory, #1431

Among the major contributors to the field are the an-
cient Greeks Archytas, Aristotle, Aristoxenus, Eratos-
thenes, Plato, Pythagoras, and later Ptolemy; in the
Middle Ages of Europe, Boethius, Franco of Cologne,
Guido of Arezzo, Hucbald of Saint-Amand, Jacob of
Liege, Jean de Muris; later in Europe, Zarlino, Rameau,
Werckmeister, Fux; more recently, Riemann, Schenker,
Boulanger, and Schoenberg (see List of music theorists);
in India, Bharata Muni, Vishnu Narayan Bhatkhande,
Purandara Dasa, Sharngadeva; in the Middle East, Ibn
Misjah, Ibrahim al-Mawsili and his son Ishaq, Yunus al-
Katib, Ibn Sina (known in Europe as Avicenna); in China,
Confucius, Yong Menzhoue, and Cao Rou.

1.2 Fundamentals of music
Main article: Aspect of music

Music is composed of phenomena of sound and “mu-
sic theory” considers how those phenomena are and can
be used in music. Music theory includes considerations
of melody, rhythm, counterpoint, harmony and form;
tonal systems, scales, tuning, intervals, consonance, dis-
sonance, durational proportions and the acoustics of pitch
systems; composition, performance, orchestration, orna-
mentation, improvisation and electronic sound produc-
tion; etc.[40!

1.2.1 Pitch

Main article: Pitch (music)
Pitch is the lowness or highness of a tone, for exam-

'Y,

Middle C (261.626 Hz) Play .

-©-

ple the difference between middle C and a higher C.
The frequency of the sound waves producing a pitch can
be measured precisely, but the perception of pitch is
more complex because we rarely hear a single frequency
or pure pitch. In music, tones, even those sounded by
solo instruments or voices, are usually a complex com-
bination of frequencies, and therefore a mix of pitches.
Accordingly, theorists often describe pitch as a subjec-
tive sensation.[*”] Most people appear to possess rela-
tive pitch, which means they perceive each note relative
to some reference pitch, or as some interval from the
previous pitch. Significantly fewer people demonstrate
absolute pitch (or perfect pitch), the ability to identify
pitches without comparison to another pitch. Human per-
ception of pitch can be comprehensively fooled to create
auditory illusions. Despite these perceptual oddities, per-
ceived pitch is nearly always closely connected with the
fundamental frequency of a note, with a lesser connection
to sound pressure level, harmonic content (complexity) of
the sound, and to the immediately preceding history of
notes heard.*8! In general, the higher the frequency of vi-
bration, the higher the perceived pitch. The lower the fre-
quency, the lower the pitch.[*”) However, even for tones of
equal intensity, perceived pitch and measured frequency
do not stand in a simple linear relationship.>!

Intensity (loudness) can change perception of pitch. Be-
low about 1000 Hz, perceived pitch gets lower as inten-
sity increases. Between 1000 and 2000 Hz, pitch re-
mains fairly constant. Above 2000 Hz, pitch rises with
intensity.’!! This is due to the ear’s natural sensitivity to
higher pitched sound, as well as the ear’s particular sensi-
tivity to sound around the 2000-5000 Hz interval, 2! the
frequency range most of the human voice occupies.>3!

The difference in frequency between two pitches is called
an interval. The most basic interval is the unison, which
is simply two notes of the same pitch, followed by the
slightly more complex octave: pitches that are either dou-
ble or half the frequency of the other. The unique char-
acteristics of octaves gave rise to the concept of what is
called pitch class, an important aspect of music theory.
Pitches of the same letter name that occur in different
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octaves may be grouped into a single “class” by ignoring
the difference in octave. For example, a high C and a low
C are members of the same pitch class—that class which
contains all C’s. The concept of pitch class greatly aids
aspects of analysis and composition.[>*

Although pitch can be identified by specific frequency,
the letter names assigned to pitches are somewhat arbi-
trary. For example, today most orchestras assign Concert
A (the A above middle C on the piano) to the specific fre-
quency of 440 Hz, rather than, for instance, 435HZ as it
was in France in 1859. In England, that A varied between
439 and 452. These differences can have noticeable af-
fect on the timbre of instruments and other phenomena.
Many cultures do not attempt to standardize pitch, of-
ten considering that it should be allowed to vary depend-
ing on genre, style, mood, etc. In historically informed
performance of older music, tuning is often set to match
the tuning used in the period in which it was written. A
frequency of 440 Hz was recommended as the standard
pitch for Concert A in 1939, and in 1955 the International
Organization for Standardization affirmed the choice.>!
A440 is now widely, though not exclusively, the standard
for music around the world.

Pitch is also an important consideration in tuning sys-
tems, or temperament, used to determine the intervallic
distance between tones, as within a scale. Tuning sys-
tems vary widely within and between world cultures. In
Western culture, there have long been several compet-
ing tuning systems, all with different qualities. Interna-
tionally, the system known as equal temperament is most
commonly used today because it is considered the most
satisfactory compromise that allows instruments of fixed
tuning (e.g. the piano) to sound acceptably in tune in all
keys.

1.2.2 Scales and modes

Main articles: Musical scale and Musical mode
Notes can be arranged in a variety of scales and modes.

Pattern of whole and half steps in the lonian mode or major scale
on C Play .

Western music theory generally divides the octave into
a series of twelve tones, called a chromatic scale, within
which the interval between adjacent tones is called a half
step or semitone. In equal temperament each semitone is
equidistant from the next, but other tuning systems are
also used. Selecting tones from this set of 12 and ar-
ranging them in patterns of semitones and whole tones
creates other scales. The most commonly encountered
scales are the seven-toned major, the harmonic minor,
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the melodic minor, and the natural minor. Other exam-
ples of scales are the octatonic scale and the pentatonic or
five-tone scale, which is common in folk music and blues.
Non-Western cultures often use scales that do not corre-
spond with an equally divided twelve-tone division of the
octave. For example, classical Ottoman, Persian, Indian
and Arabic musical systems often make use of multiples
of quarter tones (half the size of a semitone, as the name
indicates), for instance in 'neutral’ seconds (three quarter
tones) or 'meutral' thirds (seven quarter tones) — they do
not normally use the quarter tone itself as a direct interval,
however.[>®

In traditional Western notation, the scale used for a com-
position is usually indicated by a key signature at the be-
ginning to designate the pitches that make up that scale.
As the music progresses, the pitches used may change and
introduce a different scale. Music can be transposed from
one scale to another for various purposes, often to ac-
commodate the range of a vocalist. Transposition raises
or lowers the overall pitch range, but preserves the in-
tervallic relationships of the original scale. For example,
transposition from the key of C major to D major raises
all pitches of the scale of C major equally by a whole
tone. Since the interval relationships remain unchanged,
transposition may be unnoticed by a listener, however
other qualities may change noticeably because transpo-
sition changes the relationship of the overall pitch range
compared to the range of the instruments or voices that
perform the music. This often affects the music’s over-
all sound, as well as having technical implications for the
performers.®’!

The interrelationship of the keys most commonly used in
Western tonal music is conveniently shown by the circle
of fifths. Unique key signatures are also sometimes de-
vised for a particular composition. During the Baroque
period, emotional associations with specific keys, known
as the doctrine of the affections, were an important topic
in music theory, but the unique tonal colorings of keys
that gave rise to that doctrine were largely erased with the
adoption of equal temperament. However, many musi-
cians continue to feel that certain keys are more appropri-
ate to certain emotions than others. Indian classical music
theory continues to strongly associate keys with emotional
states, times of day, and other extra-musical concepts and
notably, does not employ equal temperament.

1.2.3 Consonance and dissonance

Main article: Consonance and dissonance

Consonance and dissonance are subjective qualities of the
sonority of intervals that vary widely in different cultures
and over the ages.

Consonance (or concord) is the quality of an interval or
chord which seems stable and complete in itself. Dis-
sonance (or discord) is the opposite in that it feels in-
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complete and “wants to” resolve to a consonant interval.
Dissonant intervals seem to clash. Consonant intervals
seem to sound comfortable together. Commonly, perfect
fourths, fifths, and octaves and all major and minor thirds
and sixths are considered to be consonant. All others are
dissonant to greater or lesser degree. However, context
and many other aspects can affect apparent dissonance
and consonance. For example, in a Debussy prelude, a
major second may sound stable and consonant, while the
same interval may sound dissonant in a Bach fugue. In the
Common Practice era, the perfect fourth is considered
dissonant when not supported by a lower third or fifth.
Since the early 20th century, Arnold Schoenberg’s con-
cept of “emancipated” dissonance, in which traditionally
dissonant intervals can be treated as “higher,” more re-
mote consonances, has become more widely accepted.>®!

Dissonance is an essential element of music and used in
most every culture and genre, not only for effect, but as a
fundamental structural element to create motion and ten-
sion. J.S. Bach’s music depends in great part on the effect
of dissonance. The art of melody writing depends heavily
upon the selection of consonant and dissonant tones.

1.2.4 Rhythm

Main article: Rhythm
Rhythm is produced by the sequential arrangement of
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sounds and silences in time. Meter measures music in
regular pulse groupings, called measures or bars. The
time signature or meter signature specifies how many
beats are in a measure, and which value of written note
is counted or felt as a single beat. Through increased
stress, or variations in duration or articulation, particular
tones may be accented. There are conventions in most
musical traditions for regular and hierarchical accentu-
ation of beats to reinforce a given meter. Syncopated
rhythms contradict those conventions by accenting unex-
pected parts of the beat. Playing simultaneous rhythms
in more than one time signature is called polymeter. See
also polyrhythm.

In recent years, rhythm and meter have become an impor-
tant area of research among music scholars. Recent work
in these areas includes books by Bengt-Olov Palmqvist,
Fred Lerdahl and Ray Jackendoff, and Jonathan Kramer.

1.2.5 Chord

Main article: Chord (music)

A chord is group of tones heard or conceived as sounding
simultaneously. In some instances, tones of a chord not
sounding simultaneously but successively, for example in
an arpeggio, in compound melody, or in the style brisé,
may still be considered to form a chord. There is ongo-
ing debate about the minimum number of tones required
to constitute a chord: two, or three (see chord). The ex-
ploitation of chords and their patterns of succession or
progression is a prominent feature of Western music, but
is also found in other cultures. The study of chords is a
primary concern of music theory for many reasons, but
especially their significance in, and effect upon harmony,
counterpoint, form, and tension and release.

In common-practice harmony, chords are often formed of
three tones in stacked thirds; such three-tone chords are
called triads. They consist of a primary tone called the
root, a second tone a third above the root, and another
tone a third above that (that is, a fifth above the root).
Triads take the name of their root tone (e.g. C, F, or E)
and are further described by the quality of the intervals
between their tones (e.g. A major, C minor, E dimin-
ished). Chords may be inverted by changing the vertical
arrangement of tones, extended by adding tones which
in the common definition of consonance and dissonance
necessarily are dissonant, or altered by modifying one or
several of their tones usually by a chromatic semitone.
Seventh chords consist of a triad plus an additional tone a
third above the fifth, i.e. a major seventh (in the case of
major triads), minor seventh (in the case of diminished,
minor, or major triads), or diminished seventh (only in
the case of diminished triads) above the root. Clusters
are built by vertical arrangements of adjacent tones.

1.2.6 Melody

Main article: Melody
A melody is a series of tones sounding in succession that

"Pop Goes the Weasel" melody™®! Play

typically move toward a climax of tension then resolve to
a state of rest. Because melody is such a prominent aspect
in so much music, its construction and other qualities are
a primary interest of music theory.

The basic elements of melody are pitch, duration, rhythm,
and tempo. The tones of a melody are usually drawn
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from pitch systems such as scales or modes. Melody may
consist, to increasing degree, of the figure, motive, semi-
phrase, antecedent and consequent phrase, and period or
sentence. The period may be considered the complete
melody, however some examples combine two periods,
or use other combinations of constituents to create larger
form melodies.!*!

1.2.7 Harmony

Main article: Harmony
Harmony is the study of vertical sonorities in music. Ver-
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tical sonority is produced by the relationships of pitches
that occur together; usually this means at the same time,
although harmony can also be implied by a melody that
outlines a harmonic structure. How tones sound together
and in succession to create what we recognize as music is
a principal concern in music theory.

In Western music of the Common Practice Era, har-
monies are generally tertian. This means that the intervals
of which the chords are composed are a third—not that
the chord is necessarily a triad (composed of three notes).
Quartal and quintal harmony are built on the interval of a
fourth and fifth, respectively. In tertian harmony, a root-
position triad (with the root note in the lowest voice) con-
sists of the root note, a note a third above, and a note a
third above that (a fifth above the root). Seventh chords
add a fourth note, a third above the top note of a triad
(a seventh above the root). In 20th century classical mu-
sic and jazz, many alternative types of harmony are ex-
plored: modal, quartal, etc. One way to analyze harmony
is through a Roman numeral system whereby Roman nu-
merals are used to identify chords based on their scalar
roots (I through VII). in popular music and jazz a system
of chord symbols is commonly used (Cmaj7, E9, etc.).
post-tonal music employs a variety of approaches, most
frequently set theory.

1.2.8 Texture

Main article: Musical texture
Musical texture is the overall sound of a passage or com-
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features octave doubling (Benward & Saker 2003, 133) and a
homorhythmic texture.

plete composition, commonly described according to the
number of and relationship between parts or lines of mu-
sic: monophony, heterophony, polyphony, homophony,
or monody. The perceived texture of a piece can also
be affected by the timbre of the instruments, the number
of instruments used, and the intervallic distance between
each musical line, among other things. Its theoretical in-
terest includes its effects on perception, form, and style.

1.2.9 Timbre

Main article: Timbre

Timbre, sometimes called “color”, or “tone color,” is the
principal phenomenon that allows us to distinguish one in-
strument from another when both play at the same pitch
and volume, a quality of a voice or instrument often de-
scribed in terms like bright, dull, shrill, etc. It is of con-
siderable interest in music theory, especially because it is
one component of music that has as yet, no standardized
nomenclature. It has been called "...the psychoacousti-
cian’s multidimensional waste-basket category for every-
thing that cannot be labeled pitch or loudness,”'®! but can
be accurately described and analyzed by Fourier analysis
and other methods!®? because it results from the com-
bination of all sound frequencies, attack and release en-
velopes, and other qualities that comprise a tone.

Timbre is principally determined by two things: (1) the
relative balance of overtones produced by a given instru-
ment due its construction (e.g. shape, material), and (2)
the envelope of the sound (including changes in the over-
tone structure over time). Timbre varies widely between
different instruments, voices, and to lesser degree, be-
tween instruments of the same type due to variations in
their construction, and significantly, the performer’s tech-
nique. The timbre of most instruments can be changed by
employing different techniques while playing. For exam-
ple, the timbre of a trumpet changes when a mute is in-
serted into the bell, the player changes their embouchure,
or volume. A voice can change its timbre by the way the
performer manipulates their vocal apparatus, (e.g. the
shape of the vocal cavity or mouth). Musical notation fre-
quently specifies alteration in timbre by changes in sound-
ing technique, volume, accent, and other means. These
are indicated variously by symbolic and verbal instruc-
tion. For example, the word dolce (sweetly) indicates a
non-specific, but commonly understood soft and “sweet”
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timbre. Sul tasto instructs a string player to bow near
or over the fingerboard to produce a less brilliant sound.
Cuivre instructs a brass player to produce a forced and
stridently brassy sound. Accent symbols like marcato (")
and dynamic indications (pp) can also indicate changes in
timbre.

1.2.10 Expression

Main article: Musical expression

Expression is created by nuances of any phenomena of
sound including timbre, variation of pitch, tempo, vol-
ume, etc. Due to its great effect on perception and emo-
tional response, it is of particular interest in music theory.
Although frequently indicated in music notation verbally
or by symbols, those indications are imprecise in com-
parison to elements like pitch, and so highly dependent
on the interpretation and performance of the player. For
example, although pianissimo pp and the word dolce in-
dicate a low volume and sweet or tender feeling, precisely
how quietly and with what technique they may be played
is subject to the player’s interpretation. Common mu-
sic notation is incapable of directing every aspect of a
player’s performance.

Dynamics

Main article: Dynamics (music)
In music, “dynamics” normally refers to variations of
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intensity or volume, as may be measured by physicists
and audio engineers in decibels or phons. In music nota-
tion, however, dynamics are not treated as absolute val-
ues, but a relative ones. Because they are usually mea-
sured subjectively, there are factors besides amplitude
that affect the performance or perception of intensity,
such as timbre, vibrato, and articulation. The conven-
tional indications of dynamics are abbreviations for Ital-
ian words like forte (f) for loud and piano (p) for soft.
These two basic notations are modified by indications in-
cluding mezzo piano (mp) for moderately soft (literally
“half soft”) and mezzo forte (mf) for moderately loud,
sforzando or sforzato (sfz) for a surging or “pushed” at-
tack, or fortepiano (fp) for a loud attack with a sudden
decrease to a soft level. The full span of these mark-
ings usually range from a nearly inaudible pianississis-
simo (pppp) to a loud-as-possible fortissississimo (ffff).
Greater extremes of pppppp and fffff and nuances such
as p+ or pii piano are sometimes found. Other systems

of indicating volume are also used in both notation and
analysis: dB (decibels), numerical scales, colored or dif-
ferent sized notes, words in languages other than Italian,
and symbols such as those for progressively increasing
volume (crescendo) or decreasing volume (decrescendo),
often called "hairpins" when indicated with diverging or
converging lines as shown in the graphic above.

Articulation

Main article: Articulation (music)
Articulation is the manner in which the performer sounds
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Examples of articulations.  From left to right:
staccatissimo, martellato, marcato, tenuto.

staccato,

notes. For example, staccato is the shortening of dura-
tion compared to the written note value, legato performs
the notes in a smoothly joined sequence with no separa-
tion. Articulation is often described rather than quanti-
fied, therefore there is room to interpret how to execute
precisely each articulation. For example, staccato is often
referred to as “separated” or “detached” rather than hav-
ing a defined or numbered amount by which to reduce
the notated duration. But, for example, violin players use
a variety of techniques to perform different qualities of
staccato. The manner in which a performer decides to ex-
ecute a given articulation is usually based on the context
of the piece or phrase, but many articulation symbols and
verbal instructions depend on the instrument and musical
period (e.g. viol, wind; classical, baroque; etc.). There is
a set of articulations that most all instruments and voices
perform in common. They are, in order of long to short:
legato (smooth, connected); tenuto (pressed or played to
full notated duration); marcato (accented and detached);
staccato (“separated”, “detached”); martelé (heavily ac-
cented or “hammered”). Many of these can be combined
to create certain “in-between” articulations. For example,
portato is the combination of fenuto and staccato. Some
instruments have unique methods by which to produce
sounds, such as spicatto for bowed strings, where the bow
bounces off the string.

1.2.11 Form or structure

Main article: Musical form

Form is an important area of music theory that consid-
ers the structure, both local and global, of a composition.
Examples of common forms of Western music include
sonata-allegro, canon, strophic, theme and variation, and
rondo. Popular Music often makes use of ballad form
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many times in conjunction with twelve-bar blues. In In-
dian music, raga is an important form. Although classifi-
cation of a musical form is useful in study and apprecia-
tion, composers vary and combine forms to such a degree
that the model or “the rule” is usually outnumbered by the
exceptions. Fugue is often considered as a distinct form,
and even though many compositions are titled as such,
most fugues bear little structural resemblance to others.
The aspect they have in common is often only the process
by which melodies are combined and altered. Accord-
ingly, fugue is perhaps more accurately considered to be
a process, rather than a form.

1.2.12 Performance and style

Main article: Music genre

Since music is generally written to be performed, con-
sideration of performance and style is inherent in music
theory. Notation is the attempt by the composer to clearly
and accurately communicate how the music is intended to
be performed. Theory also considers performance prac-
tices and standards from previous eras, many of which are
based on style or genre, especially the problem of chang-
ing interpretation of symbols and verbal instructions over
time. For examples, symbols for mordents and turns and
tempo indications such as Andante were performed dif-
ferently in the Baroque period than today. The violin bow
was shaped in a high arc, like a hunting bow, in the Re-
naissance and early Baroque, with significant effect on
performance technique.

Performance is an integral aspect of style, but style also
includes consideration of forces (number of players in
sections), interpretation of notation markings like stac-
cato, genre, and many other aspects.

1.2.13 Music perception and cognition

Further information: Music cognition, Fred Lerdahl and
Ray Jackendoff

1.2.14 Serial composition and set theory
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Further information: serialism, set theory (music),
Arnold Schoenberg, Milton Babbitt, David Lewin and
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Allen Forte

1.2.15 Musical semiotics

Further information: music semiology and Jean-Jacques
Nattiez

1.3 Music subjects

1.3.1 Notation

Main articles: Musical notation and Sheet music
Musical notation is the written or symbolized represen-

Tibetan musical score from the 19th century.

tation of music. This is most often achieved by the use of
commonly understood graphic symbols and written ver-
bal instructions and their abbreviations. Computer file
formats have become important as well.[®*! Spoken lan-
guage and hand signs are also used to symbolically repre-
sent music, primarily in teaching.

In standard Western music notation, tones are repre-
sented graphically by symbols (notes) placed on a staff
or staves, the vertical axis corresponding to pitch and
the horizontal axis corresponding to time. Note head
shapes, stems, flags, ties and dots are used to indicate
duration. Additional symbols indicate keys, dynamics,
accents, rests, etc. Verbal instructions are often used to
indicate tempo, technique, and other aspects.

There are many systems of music notation from different
cultures and different ages. Traditional Western notation
evolved during the Middle Ages and continues to be an
area of experimentation and innovation. (¢4

1.3.2 Mathematics

Main article: Music and mathematics

Mathematics are an integral part of music theory and
have been for thousands of years. Early analyses of har-
mony and intervals (see Pythagoras) were often done with
mathematical principles (e.g. dividing a string in half to
find the octave, or the pitch that is twice the frequency of
the fundamental tone). Maths are also used to consider
form and structure, stylistic tendencies, instrument man-
ufacture, tuning systems, and many other aspects. Some
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methods of composition, especially computer-assisted
composition, rely on mathematics. (see Computer music)
Many electronic instruments use a mathematical system
known as MIDI (musical instrument digital interface) to
specify and control pitch, duration, volume, tempo and
other aspects of sound.

1.3.3 Analysis

Main articles: Musical analysis, Schenkerian analysis and
Transformational theory
Analysis is the effort to describe and explain music.
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Analysis at once is a catch-all term describing the pro-
cess of describing any portion of the music, as well as
a specific field of formal analysis or the field of stylistic
analysis. Formal analysis attempts to answer questions of
hierarchy and form, and stylistic analysis attempts to de-
scribe the style of the piece. These two distinct sub-fields
often coincide.

Analysis of harmonic structures is typically presented
through a Roman numeral analysis. However, over the
years, as music and the theory of music have both grown,
a multitude of methods of analyzing music have pre-
sented themselves. Two very popular methods, Schenke-
rian analysis and Neo-Riemannian analysis, have domi-
nated much of the field. Schenkerian analysis attempts
to “reduce” music through layers of foreground, middle-
ground, and, eventually and importantly, the background.
Neo-Riemannian (or Transformational) analysis began as
an extension of Hugo Riemann's theories of music, and
then expanding Riemann’s concepts of pitch and transfor-
mation into a mathematically rich language of analysis.
While both theories originated as methods of analysis for
tonal music, both have been extended to use in non-tonal
music as well.

1.3.4 Ear training

Main article: Ear training

Aural skills — the ability to identify musical patterns by
ear, as opposed to by the reading of notation — form a

key part of a musician’s craft and are usually taught along-
side music theory. Most aural skills courses train the per-
ception of relative pitch (the ability to determine pitch in
an established context) and rhythm. Sight-singing — the
ability to sing unfamiliar music without assistance — is
generally an important component of aural skills courses.
Absolute pitch or perfect pitch describes the ability to
recognize a particular audio frequency as a given musi-
cal note without any prior reference.

1.4 See also

Pitch (psychophysics)

AP Music Theory

Theory of painting

Musicology

List of music theorists
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Chapter 2

Musical notation

“Music markup” redirects here. For the XML applica-
tion, see Music Markup Language.
Music notation or musical notation is any system used
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Hand-written musical notation by J. S. Bach: beginning of the
Prelude from the Suite for Lute in G minor BWV 995 (transcrip-
tion of Cello Suite No. 5, BWV 1011) BR Bruxelles II. 4805.

to visually represent aurally perceived music through the
use of written symbols, including ancient or modern mu-
sical symbols. Types and methods of notation have varies
between cultures and throughout history, and much infor-
mation about ancient music notation is fragmentary.

Although many ancient cultures used symbols to repre-
sent melodies, none of them is nearly as comprehensive
as written language, limiting our modern understanding.
Comprehensive music notation began to be developed in
Europe in the Middle Ages, and has been adapted to many
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kinds of music worldwide.

2.1 History

2.1.1 Ancient Near East

Further information: Music of Mesopotamia and Hurrian
songs

The earliest form of musical notation can be found in a
cuneiform tablet that was created at Nippur, in Sumer (to-
day’s Iraq), in about 2000 BC. The tablet represents frag-
mentary instructions for performing music, that the music
was composed in harmonies of thirds, and that it was writ-
ten using a diatonic scale.!'! A tablet from about 1250 BC
shows a more developed form of notation.””! Although
the interpretation of the notation system is still contro-
versial, it is clear that the notation indicates the names of
strings on a lyre, the tuning of which is described in other
tablets.l*! Although they are fragmentary, these tablets
represent the earliest notated melodies found anywhere
in the world.[*!

2.1.2 Ancient Greece

Further information: Musical system of ancient Greece
Ancient Greek musical notation was in use from at least
the 6th century BC until approximately the 4th century
AD; several complete compositions and fragments of
compositions using this notation survive. The notation
consists of symbols placed above text syllables. An ex-
ample of a complete composition is the Seikilos epitaph,
which has been variously dated between the 2nd century
BC to the 1st century AD. Three hymns by Mesomedes of
Crete exist in manuscript. The Delphic Hymns, dated to
the 2nd century BC, also use this notation, but they are not
completely preserved. Ancient Greek notation appears to
have fallen out of use around the time of the Decline of
the Roman Empire.
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Photograph of the original stone at Delphi containing the second
of the two hymns to Apollo. The music notation is the line of
occasional symbols above the main, uninterrupted line of Greek
lettering.

2.1.3 Byzantine Empire

Further information: Byzantine music
Byzantine music is vocal religious music, based on the
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Byzantine music notation style in a Romanian “Book of Hymns
at the Lord’s Resurrection”, 1823

monodic modal singing of Ancient Greece and the pre-
Islamic Near East. The notation developed for it is sim-
ilar in principle to subsequent Western notation, in that
it is ordered left to right, and separated into measures.
The main difference is that notation symbols are differ-
ential rather than absolute, i.e. they indicate pitch change
(rise or fall), and the musician has to deduce correctly,

CHAPTER 2. MUSICAL NOTATION

from the score and the note they are singing presently,
which note comes next. The pitch symbols themselves
resemble brush strokes and are colloquially called gdntzoi
(“hooks”) in Modern Greek. Notes themselves are repre-
sented in written form only between measures, as an op-
tional reminder, along with modal and tempo directions
if needed. Additional signs are used to indicate embel-
lishments and microtones (pitch changes smaller than a
semitone), both essential in Byzantine chant (see Roma-
nian anastasimatarion picture, left).

The seven standard note names in Byzantine “solfege”
are: pd, vii, g"d, d"é, ké, zo, né, corresponding to Western
re, mi, fa, sol, la, si, do. Byzantine music uses the eight
natural, non-tempered scales called Ekhoi, “sounds”, ex-
clusively, and therefore the absolute pitch of each note
may slightly vary each time, depending on the particu-
lar Ekhos used. Byzantine notation is still used in many
Orthodox Churches. Some cantors can also use standard
Western notation while adding non-notatable embellish-
ment material from memory and “sliding” into the natural
scales from experience.

2.1.4 South West Asia

In 1252, Safi al-Din al-Urmawi developed a form of
musical notation, where rhythms were represented by
geometric representation. Many subsequent scholars of
rhythm have sought to develop graphical geometrical no-
tations. For example, a similar geometric system was
published in 1987 by Kjell Gustafson, whose method rep-
resents a rhythm as a two-dimensional graph.[!

2.1.5 Early Europe

Scholar and music theorist Isidore of Seville, writing in
the early 7th century, considered that “unless sounds are
held by the memory of man, they perish, because they
cannot be written down.”[®! By the middle of the 9th cen-
tury, however, a form of neumatic notation began to de-
velop in monasteries in Europe as a mnemonic device for
Gregorian chant, using symbols known as neumes; the
earliest surviving musical notation of this type is in the
Musica disciplina of Aurelian of Rédme, from about 850.
There are scattered survivals from the Iberian Peninsula
before this time, of a type of notation known as Visigothic
neumes, but its few surviving fragments have not yet been
deciphered.!”! The problem with this notation was that it
only showed melodic contours and consequently the mu-
sic could not be read by someone who did not know the
music already.

To address the issue of exact pitch, a staff was introduced
consisting originally of a single horizontal line, but this
was progressively extended until a system of four paral-
lel, horizontal lines was standardized. This is traditionally
attributed to Guido of Arezzo, who set out his thoughts
on the changes in his first musical treatise, Micrologus.
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Early music notation

The vertical positions of each mark on the staff indicated
which pitch or pitches it represented. (Pitches were de-
rived from a musical mode.) Although the four-line staff
has remained in use until the present day for plainchant,
for other types of music, staffs with differing numbers
of lines have been used at various times and places for
various instruments. The modern five-line staff was first
adopted in France and became almost universal by the
16th century (although the use of staves with other num-
bers of lines was still widespread well into the 17th cen-

tury).

Notation had developed far enough to notate melody, but
there was still no system for notating rhythm. A mid-
13th-century treatise, De Mensurabili Musica, explains a
set of six rhythmic modes that were in use at the time,®!
although it is not clear how they were formed. These
rhythmic modes were all in triple time and rather lim-
ited rhythm in chant to 6 different repeating patterns.
This was a flaw seen by German music theorist Franco of
Cologne and summarised as part of his treatise Ars can-
tus mensurabilis (the art of measured chant, or Mensural
notation). He suggested that individual notes could have
their own rhythms represented by the shape of the note.
Not until the 14th century did something like the present
system of fixed note lengths arise. The use of regular
measures (bars) became commonplace by the end of the
17th century.

The founder of what is now considered the standard music
stave was Guido d'Arezzo,!) an Italian Benedictine monk
who lived from about 991 until after 1033. He taught
the use of solmization syllables based on a hymn to Saint
John the Baptist, which begins Ut Queant Laxis and was
written by the Lombard historian Paul the Deacon. The
first stanza is:

1. Ut queant laxis
resonare fibris,
Mira gestorum

famuli tuorum,

wook wen

Solve polluti
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6. labii reatum,

7. Sancte Iohannes.

Guido used the first syllable of each line, Ut, Re, Mi, Fa,
Sol and La, to read notated music in terms of hexachords;
they were not note names, and each could, depending on
context, be applied to any note. In the 17th century, Ut
was changed in most countries except France to the eas-
ily singable, “open” syllable Do, said to have been taken
from the name of the Italian theorist Giovanni Battista
Doni %!

2.2 Modern staff notation

Main article: List of musical symbols
Modern music notation originated in European classical

An example of modern musical notation: Prelude, Op. 28, No.
7, by Frédéric Chopin

music and is now used by musicians of many different
genres throughout the world.

The system uses a five-line staff. Pitch is shown by
placement of notes on the staff (sometimes modified by
accidentals), and duration is shown with different note
values and additional symbols such as dots and ties. No-
tation is read from left to right, which makes setting music
for right-to-left scripts difficult.

A staff (or stave, in British English) of written music gen-
erally begins with a clef, which indicates the position of
one particular note on the staff. The treble or G clef was
originally a letter G and it identifies the second line up on
the five line staff as the note G above middle C. The bass
or F clef shows the position of the note F below middle
C. Notes representing a pitch outside of the scope of the
five line staff can be represented using ledger lines, which
provide a single note with additional lines and spaces.

Following the clef, the key signature on a staff indicates
the key of the piece by specifying that certain notes are
flat or sharp throughout the piece, unless otherwise indi-
cated.

Following the key signature is the time signature. Mea-
sures (bars) divide the piece into groups of beats, and the
time signatures specify those groupings.

Directions to the player regarding matters such as tempo,
dynamics and expression appear above or below the staft.
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For vocal music, lyrics are written. For short pauses
(breaths), retakes (looks like ") are added.

In music for ensembles, a "score" shows music for all
players together, while “parts” contain only the music
played by an individual musician. A score can be con-
structed from a complete set of parts and vice versa. The
process can be laborious but computer software offers a
more convenient and flexible method.

2.2.1 Specialized notation conventions

CHoeD SYmBoLS

¢ meopy £
D A / [r—
L I | 1 | 1 |
Yl 4 : | | | # 3 1 |
W - n - PE-Dl - A
Lyec
A lead sheet

Chord symbols
7
F

IRWE

Rhythm notation

A chord chart. Play

e Percussion notation conventions are varied because
of the wide range of percussion instruments. Per-
cussion instruments are generally grouped into two
categories: pitched and non-pitched. The notation
of non-pitched percussion instruments is the more
problematic and less standardized.

e Figured bass notation originated in Baroque basso
continuo parts. It is also used extensively in
accordion notation. The bass notes of the music
are conventionally notated, along with numbers and
other signs that determine the chords to play. It does
not, however, specify the exact pitches of the har-
mony, leaving that for the performer to improvise.

e A lead sheet specifies only the melody, lyrics and
harmony, using one staff with chord symbols placed
above and lyrics below. It is used to capture the es-
sential elements of a popular song without specify-
ing how the song should be arranged or performed.

e A chord chart or “chart” contains little or no melodic
information at all but provides detailed harmonic
and rhythmic information, using slash notation and
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rhythmic notation. This is the most common kind of
written music used by professional session musicians
playing jazz or other forms of popular music and is
intended primarily for the rhythm section (usually
containing piano, guitar, bass and drums).

e Simpler chord charts for songs may contain only the
chord changes, placed above the lyrics where they
occur. Such charts depend on prior knowledge of
the melody, and are used as reminders in perfor-
mance or informal group singing.

e The shape note system is found in some church hym-
nals, sheet music, and song books, especially in the
Southern United States. Instead of the customary el-
liptical note head, note heads of various shapes are
used to show the position of the note on the major
scale. Sacred Harp is one of the most popular tune
books using shape notes.

2.3 Notation in various countries

2.3.1 India

Main article: Swaralipi
The Indian scholar and musical theorist Pingala (c. 200

gHq -fAam (vs3 73)
gt
SR
arargqg|l-gfa g
W gaE|sdTTq
£l x
a

T-39 7
qIsS7 7
E]

fa
aifraa|@Fha

Fsay@fsss
R o

a
-fiwg-m
g8 1 s glaws ft
R °

T
7 qfy falk =

afag a
x

Indian music, early 20th century

BC), in his Chanda Sutra, used marks indicating long and
short syllables to indicate meters in Sanskrit poetry.

In the notation of Indian raga, a solfege-like system called
sargam is used. As in Western solfege, there are names
for the seven basic pitches of a major scale (Shadja,
Rishabh, Gandhar, Madhyam, Pancham, Dhaivat and
Nishad, usually shortened Sa Re Ga Ma Pa Dha Ni). The
tonic of any scale is named Sa, and the dominant Pa. Sa
is fixed in any scale, and Pa is fixed at a fifth above it
(a Pythagorean fifth rather than an equal-tempered fifth).
These two notes are known as achala swar ('fixed notes’).
Each of the other five notes, Re, Ga, ma, Dha and Ni, can
take a 'regular’ (shuddha) pitch, which is equivalent to its
pitch in a standard major scale (thus, shuddha Re, the sec-
ond degree of the scale, is a whole-step higher than Sa),
or an altered pitch, either a half-step above or half-step
below the shuddha pitch. Re, Ga, Dha and Ni all have
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altered partners that are a half-step lower (Komal-"flat”)
(thus, komal Re is a half-step higher than Sa). Ma has an
altered partner that is a half-step higher (teevra-"sharp”)
(thus, tivra Ma is an augmented fourth above Sa). Re, Ga,
ma, Dha and Ni are called vikrut swar ('movable notes’).
In the written system of Indian notation devised by Ravi
Shankar, the pitches are represented by Western letters.
Capital letters are used for the achala swar, and for the
higher variety of all the vikrut swar. Lowercase letters
are used for the lower variety of the vikrut swar.

Other systems exist for non-twelve-tone equal tem-
perament and non-Western music, such as the Indian
Swaralipi.

2.3.2 Russia

Further information: Znamenny chant

In Byzantium and Russia, sacred music was notated with
special 'hooks and banners’. (See “Byzantine Empire”
above.)

2.3.3 China

Main article: Chinese musical notation
The earliest known examples of text referring to music
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in China are inscriptions on musical instruments found
in the Tomb of Marquis Yi of Zeng (d. 433 B.C.). Sets
of 41 chimestones and 65 bells bore lengthy inscriptions
concerning pitches, scales, and transposition. The bells
still sound the pitches that their inscriptions refer to. Al-
though no notated musical compositions were found, the
inscriptions indicate that the system was sufficiently ad-
vanced to allow for musical notation. Two systems of
pitch nomenclature existed, one for relative pitch and one
for absolute pitch. For relative pitch, a solmization sys-
tem was used.!'!}

The tablature of the guqin is unique and complex; the
older form is composed of written words describing how
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to play a melody step-by-step using the plain language of
the time, i.e. Descriptive Notation (Classical Chinese);
the newer form, composed of bits of Chinese characters
put together to indicate the method of play is called Pre-
scriptive Notation. Rhythm is only vaguely indicated in
terms of phrasing. Tablatures for the gin are collected in
what is called ginpu.

Gongche notation used Chinese characters for the names
of the scale.

The jianpu system of notation (probably an adapta-
tion of a French Galin-Paris-Cheve system) had gained
widespread acceptance by 1900. It uses a movable do
system, with the numbers 1,2,3,4,5,6,7 standing for do,
re, mi, fa, sol, la, si. Dots above or below a numeral in-
dicate the octave of the note it represents. Key signa-
tures, barlines, and time signatures are also employed.
Many symbols from Western standard notation, such as
bar lines, time signatures, accidentals, tie and slur, and the
expression markings are also used. The number of dashes
following a numeral represents the number of crotchets
(quarter notes) by which the note extends. The number
of underlines is analogous to the number of flags or beams
on notes or rests in standard notation.

2.3.4 Korea

Jeongganbo (or Chong Gan Bo, (7, PI?7) is traditional
Korean musical notation system introduced by Sejong the
Great and known as the first musical notation system that
is able to represent durations of notes in the Eastern.
Among various kinds of Korean traditional music, Jeong-
ganbo targets a particular genre, Jeongak (22, 2I7]).

2.3.5 Japan

Further information: Shakuhachi musical notation

Japanese music is highly diversified, and therefore
requires various systems of notation. In Japanese
shakuhachi music, for example, glissandos and timbres
are often more significant than distinct pitches, whereas
taiko notation focuses on discrete strokes.

2.3.6 Indonesia

Main article: Gamelan notation

Notation plays a relatively minor role in the oral tra-
ditions of Indonesia. However, in Java and Bali, sev-
eral systems were devised beginning at the end of the
19th century, initially for archival purposes. Today the
most widespread are cipher notations (“not angka” in the
broadest sense) in which the pitches are represented with
some subset of the numbers 1 to 7, with 1 correspond-
ing to either highest note of a particular octave, as in
Sundanese gamelan, or lowest, as in the kepatihan no-
tation of Javanese gamelan. Notes in the ranges outside
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Tempyo Biwa Fu PIPIPIZIZ] (circa 738 AD), musical notation for

Biwa. (Shosoin, at Nara, Japan)
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A short melody in slendro notated using the Surakarta method.!?!

the central octave are represented with one or more dots
above or below the each number. For the most part,
these cipher notations are mainly used to notate the skele-
tal melody (the balungan) and vocal parts (gerongan), al-
though transcriptions of the elaborating instrument varia-
tions are sometimes used for analysis and teaching. Drum
parts are notated with a system of symbols largely based
on letters representing the vocables used to learn and re-
member drumming patterns; these symbols are typically
laid out in a grid underneath the skeletal melody for a
specific or generic piece. The symbols used for drum
notation (as well as the vocables represented) are highly
variable from place to place and performer to performer.
In addition to these current systems, two older notations
used a kind of staff: the Solonese script could capture
the flexible rhythms of the pesinden with a squiggle on a

CHAPTER 2. MUSICAL NOTATION

The same notated using the Yogyakarta method or 'chequered

notation'."?!

2126

The same notated using Kepatihan notation.”*!
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The same approximated using Western notation.””?! Play

horizontal staff, while in Yogyakarta a ladder-like verti-
cal staff allowed notation of the balungan by dots and also
included important drum strokes. In Bali, there are a few
books published of Gamelan gender wayang pieces, em-
ploying alphabetical notation in the old Balinese script.

Composers and scholars both Indonesian and foreign
have also mapped the slendro and pelog tuning systems
of gamelan onto the western staff, with and without vari-
ous symbols for microtones. The Dutch composer Ton
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de Leeuw also invented a three line staff for his com-
position Gending. However, these systems do not enjoy
widespread use.

In the second half of the twentieth century, Indone-
sian musicians and scholars extended cipher notation to
other oral traditions, and a diatonic scale cipher notation
has become common for notating western-related gen-
res (church hymns, popular songs, and so forth). Un-
like the cipher notation for gamelan music, which uses
a “fixed Do” (that is, 1 always corresponds to the same
pitch, within the natural variability of gamelan tuning),
Indonesian diatonic cipher notation is “moveable-Do” no-
tation, so scores must indicate which pitch corresponds to
the number 1 (for example, “1=C”).

2.4 Other systems and practices

2.4.1 Cipher notation

In many cultures, including Chinese (jianpu or gongche),
Indonesian (kepatihan), and Indian (sargam), the “sheet
music” consists primarily of the numbers, letters or native
characters representing notes in order. Those different
systems are collectively known as cipher notations. The
numbered notation, or numerical notation, is an example,
so are letter notation and Solfege if written in musical
sequence.

2.4.2 Solfege

Main article: Solfege

Solfege is a way of assigning syllables to names of the
musical scale. In order, they are today: Do Re Mi Fa Sol
La Ti Do’ (for the octave). The classic variation is: Do
Re Mi Fa Sol La Si Do’ . The first Western system of
functional names for the musical notes was introduced by
Guido of Arezzo (c.991 — after 1033), using the begin-
ning syllables of the first six musical lines of the Latin
hymn Ut queant laxis. The original sequence was Ut Re
Mi Fa Sol La, where each verse started a scale note higher.
“Ut” later became “Do”. The equivalent syllables used in
Indian music are: Sa Re Ga Ma Pa Dha Ni. See also:
solfege, sargam, Kodaly hand signs. In China Xi is used
instead of Ti.

Tonic sol-fa is a type of notation using the initial letters
of solfege.

2.4.3 Letter notation

Main article: Letter notation

The notes of the 12-tone scale can be written by their
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letter names A—G, possibly with a trailing sharp or flat
symbol, such as Ag or Bb. This is the most common way
of specifying a note in English speech or written text.

In Northern and Central Europe (e.g., Germany, Aus-
tria, Poland, Czech Republic, Slovakia, Hungary, Slove-
nia, Denmark, Iceland, Norway, Finland, Estonia, Latvia,
and the Netherlands—and with diminishing frequency in
Sweden), the letter system used is slightly different for
historical reasons. In these countries’ languages, the note
called simply B in English (i.e., Bp) is called H, and the
note B is named B. (The C chromatic scale is thus: C C§
D DY EF Fg G G A B H C). Also, the endings -is (for
sharp) and -es/-s (for flat) are used. The note a semitone
above C is either “Cis” or “Des”, and Ab is “As”. Often
this is also used in writing (instead of using the sharp or
flat symbol), especially in flowing text. Another differ-
ence is that these languages often write the notes in lower
case, e.g., ais, c, d, es, fis. Lower case denotes the mi-
nor, upper case denotes the major, so A = Amaj and a =
Amin.

2.4.4 Tablature
Main article: Tablature

Tablature was first used in the Middle Ages for organ mu-
sic and later in the Renaissance for lute music.['*! In most
lute tablatures, a staff is used, but instead of pitch values,
the lines of the staff represent the strings of the instru-
ment. The frets to finger are written on each line, indi-
cated by letters or numbers. Rhythm is written separately
with one or another variation of standard note values indi-
cating the duration of the slowest moving part. Few seem
to have remarked on the fact that tablature combines in
one notation system both the physical and technical re-
quirements of play (the lines and symbols on them and in
relation to each other representing the actual performance
actions) with the unfolding of the music itself (the lines of
tablature taken horizontally represent the actual temporal
unfolding of the music). In later periods, lute and gui-
tar music was written with standard notation. Tablature
caught interest again in the late 20th century for popu-
lar guitar music and other fretted instruments, being easy
to transcribe and share over the internet in ASCII format.
Websites like Tablature#OLGA.net!'*! (currently off-line
pending legal disputes) have archives of text-based pop-
ular music tablature.

2.4.5 Klavar notation

Main article: Klavarskribo
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2.4.6 Piano roll based notations

Some chromatic systems have been created taking advan-
tage of the layout of black and white keys of the standard
piano keyboard. The “staff” is most widely referred to
as “piano roll”, created by extending the black and white
piano keys. The best known application of the “piano
roll staft” is in digital music producing computer soft-
ware such as Cubase, GarageBand, etc. Piano sheet mu-
sic (traditional music notes on the piano roll staff) have
also been printed and published, for the claimed benefit
of visual matching of music notes and the piano keys to
play. Examples are klavarskribo, Hao Staff and Ambrose
Piano Tabs.

2.4.7 12-note non-equal temperament

Sometimes the pitches of music written in just intonation
are notated with the frequency ratios, while Ben Johnston
devised a system that represents just intonation with tra-
ditional western notation, with the addition of accidentals
that indicate the cents to lower or raise a pitch.

2.4.8 Chromatic staff notations

Over the past three centuries, hundreds of music notation
systems have been proposed as alternatives to traditional
western music notation. Many of these systems seek
to improve upon traditional notation by using a “chro-
matic staff” in which each of the 12 pitch classes has
its own unique place on the staff. Examples are the
Ailler-Brennink notation, Jacques-Daniel Rochat’s Do-
deka!"! system, Tom Reed’s Twinline notation, Russell
Ambrose’s Ambrose Piano Tabs,'® Paul Morris’ Twin-
Note,l'1 John Keller’s Express Stave, and José A. Sotor-
rio’s Bilinear Music Notation. These notation systems do
not require the use of standard key signatures, acciden-
tals, or clef signs. They also represent interval relation-
ships more consistently and accurately than traditional
notation. The Music Notation Project (formerly known
as the Music Notation Modernization Association) has
a website with information on many of these notation
systems.[18!

2.4.9 Graphic notation

Main article: Graphic notation

The term 'graphic notation' refers to the contemporary
use of non-traditional symbols and text to convey infor-
mation about the performance of a piece of music. Prac-
titioners include Christian Wolff, Earle Brown, Anthony
Braxton, John Cage, Morton Feldman, Krzysztof Pen-
derecki, Cornelius Cardew, and Roger Reynolds. See No-
tations, edited by John Cage and Alison Knowles, ISBN
0-685-14864-5.
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2.4.10 Simplified Music Notation

Main article: Simplified music notation

Simplified Music Notation is an alternative form of mu-
sical notation designed to make sight-reading easier. It is
based on classical staff notation, but incorporates sharps
and flats into the shape of the noteheads. Notes such as
double sharps and double flats are written at the pitch they
are actually played at, but preceded by symbols called
history signs that show they have been transposed. The
notation was designed to help people who struggle with
sight-reading, including those who suffer from working
memory impairments, dyslexia and other learning diffi-
culties.

2.4.11 Modified Stave Notation

Main article: Modified Stave Notation

Modified Stave Notation (MSN) is an alternative way of
notating music for people who cannot easily read ordinary
musical notation even if it is enlarged. Such users include
those with visual impairments and those who are dyslexic.

2.4.12 Parsons code

Main article: Parsons code

Parsons code is used to encode music so that it can be
easily searched. This style is designed for individuals with
no musical background.

2.4.13 Braille music

Main article: Braille music

Braille music is a complete, well developed, and in-
ternationally accepted musical notation system that has
symbols and notational conventions quite independent of
print music notation. It is linear in nature, similar to a
printed language and different from the two-dimensional
nature of standard printed music notation. To a degree
Braille music resembles musical markup languages!'®!
such as MusicXML?" or NIFF.

2.4.14 Integer notation

In integer notation, or the integer model of pitch, all pitch
classes and intervals between pitch classes are designated
using the numbers O through 11. It is not used to no-
tate music for performance, but is a common analytical
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and compositional tool when working with chromatic mu-
sic, including twelve-tone technique, serial, or otherwise
atonal music.

2.4.15 Rap notation

The standard form of rap notation is the “flow dia-
gram”, where rappers line up their lyrics underneath “beat
numbers”.[>!) Hip-hop scholars also make use of the same
flow diagrams that rappers use: the books How to Rap
and How to Rap 2 extensively use the diagrams to explain
rap’s triplets, flams, rests, rhyme schemes, runs of rhyme,
and breaking rhyme patterns, among other techniques.??!
Similar systems are used by musicologists Adam Krims
in his book Rap Music and the Poetics of Identity™®®! and
Kyle Adams in his work on rap’s flow.?*! As rap revolves
around a strong 4/4 beat,'>> with certain syllables aligned
to the beat, all the notational systems have a similar struc-
ture: they all have four beat numbers at the top of the
diagram, so that syllables can be written in-line with the
beat.[>*]

2.5 Music notation on computer

Main article: Scorewriter

Many computer programs have been developed for creat-
ing music notation (called scorewriters or music notation
software). Music may also be stored in various digital file
formats for purposes other than graphic notation output.

2.6 Perspectives of musical nota-
tion in composition and musi-
cal performance

According to Philip Tagg and Richard Middleton, mu-
sicology and to a degree European-influenced musical
practice suffer from a 'notational centricity', a method-
ology slanted by the characteristics of notation.?!

2.7 Patents

In some countries, new musical notations can be patented.
In the United States, for example, about 90 patents have
been issued for new notation systems. The earliest patent,
U.S. Patent 1,383 was published in 1839.

2.8 See also

e List of musical symbols of modern notation.
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Time unit box system, a notation system useful for
polyrhythms

Tongan music notation, a subset of standard music
notation

Tonnetz

Znamenny chant
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Chapter 3

Pitch (music)

In musical notation, the different vertical positions of notes indi-
cate different pitches. Play top & Play bottom

Pitch is a perceptual property that allows the ordering of
sounds on a frequency-related scale.'!! Pitches are com-
pared as “higher” and “lower” in the sense associated
with musical melodies,'?! which require sound whose fre-
quency is clear and stable enough to distinguish from
noise.®! Pitch is a major auditory attribute of musical
tones, along with duration, loudness, and timbre.!

Pitch may be quantified as a frequency, but pitch is not
a purely objective physical property; it is a subjective
psychoacoustical attribute of sound. Historically, the
study of pitch and pitch perception has been a central
problem in psychoacoustics, and has been instrumental
in forming and testing theories of sound representation,
processing, and perception in the auditory system.[!

3.1 Perception of pitch

3.1.1 Pitch and frequency

Pitch is an auditory sensation in which a listener as-
signs musical tones to relative positions on a musical
scale based primarily on the frequency of vibration.!®
Pitch is closely related to frequency, but the two are not
equivalent. Frequency is an objective, scientific concept,
whereas pitch is subjective. Sound waves themselves do
not have pitch, and their oscillations can be measured to
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obtain a frequency. It takes a human mind to map the
internal quality of pitch. Pitches are usually quantified as
frequencies in cycles per second, or hertz, by comparing
sounds with pure tones, which have periodic, sinusoidal
waveforms. Complex and aperiodic sound waves can of -
ten be assigned a pitch by this method.!”1 (811!

According to the American National Standards Institute,
pitch is the auditory attribute of sound according to which
sounds can be ordered on a scale from low to high. Since
pitch is such a close proxy for frequencys, it is almost en-
tirely determined by how quickly the sound wave is mak-
ing the air vibrate and has almost nothing to do with the
intensity, or amplitude, of the wave. That is, “high” pitch
means very rapid oscillation, and “low” pitch corresponds
to slower oscillation. Despite that, the idiom relating ver-
tical height to sound pitch is shared by most languages.!"!
At least in English, it is just one of many deep conceptual
metaphors that involve up/down. The exact etymological
history of the musical sense of high and low pitch is still
unclear. There is evidence that humans do actually per-
ceive that the source of a sound is slightly higher or lower
in vertical space when the sound frequency is increased
or decreased.!'"!

In most cases, the pitch of complex sounds such as speech
and musical notes corresponds very nearly to the repeti-
tion rate of periodic or nearly-periodic sounds, or to the
reciprocal of the time interval between repeating similar
events in the sound waveform.31(%]

The pitch of complex tones can be ambiguous, mean-
ing that two or more different pitches can be per-
ceived, depending upon the observer.”) When the ac-
tual fundamental frequency can be precisely determined
through physical measurement, it may differ from the
perceived pitch because of overtones, also known as up-
per partials, harmonic or otherwise. A complex tone
composed of two sine waves of 1000 and 1200 Hz may
sometimes be heard as up to three pitches: two spectral
pitches at 1000 and 1200 Hz, derived from the physical
frequencies of the pure tones, and the combination tone at
200 Hz, corresponding to the repetition rate of the wave-
form. In a situation like this, the percept at 200 Hz is
commonly referred to as the missing fundamental, which
is often the greatest common divisor of the frequencies
present.[1 1
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Pitch depends to a lesser degree on the sound pressure
level (loudness, volume) of the tone, especially at fre-
quencies below 1,000 Hz and above 2,000 Hz. The pitch
of lower tones gets lower as sound pressure increases. For
instance, a tone of 200 Hz that is very loud seems one
semitone lower in pitch than if it is just barely audible.
Above 2,000 Hz, the pitch gets higher as the sound gets
louder.[?!

3.1.2 Theories of pitch perception

Theories of pitch perception try to explain how the phys-
ical sound and specific physiology of the auditory system
work together to yield the experience of pitch. In gen-
eral, pitch perception theories can be divided into place
coding and temporal coding. Place theory holds that the
perception of pitch is determined by the place of maxi-
mum excitation on the basilar membrane.

A place code, taking advantage of the tonotopy in the au-
ditory system, must be in effect for the perception of high
frequencies, since neurons have an upper limit on how fast
they can phase-lock their action potentials.'®! However, a
purely place-based theory cannot account for the accu-
racy of pitch perception in the low and middle frequency
ranges.

Temporal theories offer an alternative that appeals to
the temporal structure of action potentials, mostly the
phase-locking and mode-locking of action potentials to
frequencies in a stimulus. The precise way this tem-
poral structure helps code for pitch at higher levels is
still debated, but the processing seems to be based on
an autocorrelation of action potentials in the auditory
nerve.!'3! However, it has long been noted that a neu-
ral mechanism that may accomplish a delay—a neces-
sary operation of a true autocorrelation—has not been
found.!®! Atleast one model shows that a temporal delay is
unnecessary to produce an autocorrelation model of pitch
perception, appealing to phase shifts between cochlear
filters;"'* however, earlier work has shown that certain
sounds with a prominent peak in their autocorrelation
function do not elicit a corresponding pitch percept,!!31(1¢]
and that certain sounds without a peak in their autocor-
relation function nevertheless elicit a pitch.['”!18] To be
a more complete model, autocorrelation must therefore
apply to signals that represent the output of the cochlea,
as via auditory-nerve interspike-interval histograms.[!®!
Some theories of pitch perception hold that pitch has in-
herent octave ambiguities, and therefore is best decom-
posed into a pitch chroma, a periodic value around the
octave, like the note names in western music, and a pitch
height, which may be ambiguous, indicating which octave
the pitch may be in.!
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3.1.3 Just-noticeable difference

The just-noticeable difference (jnd) (the threshold at
which a change is perceived) depends on the tone’s fre-
quency content. Below 500 Hz, the jnd is about 3 Hz for
sine waves, and 1 Hz for complex tones; above 1000 Hz,
the jnd for sine waves is about 0.6% (about 10 cents).[!"!
The jnd is typically tested by playing two tones in quick
succession with the listener asked if there was a differ-
ence in their pitches."”! The jnd becomes smaller if the
two tones are played simultaneously as the listener is then
able to discern beat frequencies. The total number of per-
ceptible pitch steps in the range of human hearing is about
1,400; the total number of notes in the equal-tempered
scale, from 16 to 16,000 Hz, is 120.1'2!

3.1.4 Aural illusions

The relative perception of pitch can be fooled, result-
ing in aural illusions. There are several of these, such
as the tritone paradox, but most notably the Shepard
scale, where a continuous or discrete sequence of spe-
cially formed tones can be made to sound as if the se-
quence continues ascending or descending forever.

3.2 Definite and indefinite pitch

Not all musical instruments make notes with a clear
pitch. The unpitched percussion instrument (a class
of percussion instrument) does not produce particular
pitches. A sound or note of definite pitch is one
where a listener can possibly (or relatively easily) dis-
cern the pitch. Sounds with definite pitch have harmonic
frequency spectra or close to harmonic spectra.l?!

A sound generated on any instrument produces many
modes of vibration that occur simultaneously. A listener
hears numerous frequencies at once. The vibration with
the lowest frequency is called the fundamental frequency;
the other frequencies are overtones.”’! Harmonics are an
important class of overtones with frequencies that are in-
teger multiples of the fundamental. Whether or not the
higher frequencies are integer multiples, they are collec-
tively called the partials, referring to the different parts
that make up the total spectrum.

A sound or note of indefinite pitch is one that a listener
finds impossible or relatively difficult to identify as to
pitch. Sounds with indefinite pitch do not have harmonic
spectra or have altered harmonic spectra a characteristic
known as inharmonicity.

It is still possible for two sounds of indefinite pitch to
clearly be higher or lower than one another. For instance,
a snare drum sounds higher pitched than a bass drum
though both have indefinite pitch, because its sound con-
tains higher frequencies. In other words, it is possible
and often easy to roughly discern the relative pitches of
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two sounds of indefinite pitch, but sounds of indefinite
pitch do not neatly correspond to any specific pitch. A
special type of pitch often occurs in free nature when
sound reaches the ear of an observer directly from the
source, and also after reflecting off a sound-reflecting sur-
face. This phenomenon is called repetition pitch, because
the addition of a true repetition of the original sound to
itself is the basic prerequisite.

3.3 Pitch standards and Standard
pitch

Main article: Concert pitch

A pitch standard (also Concert pitch) is the conventional
pitch reference a group of musical instruments are tuned
to for a performance. Concert pitch may vary from en-
semble to ensemble, and has varied widely over musical
history.

Standard pitch is a more widely accepted convention. The
A above middle C is usually set at 440 Hz (often writ-
ten as “A = 440 Hz" or sometimes “A4407), although
other frequencies, such as 442 Hz, are also often used as
variants. Another standard pitch, the so-called “Baroque
pitch”, has been set in the 20th century as A = 415 Hz,
exactly an equal tempered semitone lower than A440, in
order to facilitate transposition between them.

Transposing instruments have their origin in the variety
of pitch standards. In modern times, they conventionally
have their parts transposed into different keys from voices
and other instruments (and even from each other). As a
result, musicians need a way to refer to a particular pitch
in an unambiguous manner when talking to each other.

For example, the most common type of clarinet or
trumpet, when playing a note written in their part as C,
sounds a pitch that is called Bb on a non-transposing in-
strument like a violin (which indicates that at one time
these wind instruments played at a standard pitch a tone
lower than violin pitch). In order to refer to that pitch un-
ambiguously, one may call it concert Bb, meaning, "...the
pitch that someone playing a non-transposing instrument
like a violin calls Bp.”

3.4 Labeling pitches

For a comprehensive list of frequencies of musical notes,
see Scientific pitch notation and Frequencies of notes.
Pitches are labeled using:

e Letters, as in Helmholtz pitch notation

e A combination of letters and numbers—as in
scientific pitch notation, where notes are labelled up-
wards from CO, the 16 Hz C
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Note frequencies, four-octave C major diatonic scale, starting
with C1.

e Number that represent the frequency in hertz (Hz),
the number of cycles per second

For example, one might refer to the A above middle C
as a', A4, or 440 Hz. In standard Western equal tem-
perament, the notion of pitch is insensitive to “spelling":
the description “G4 double sharp” refers to the same
pitch as A4; in other temperaments, these may be dis-
tinct pitches. Human perception of musical intervals is
approximately logarithmic with respect to fundamental
frequency: the perceived interval between the pitches
“A220” and “A440” is the same as the perceived interval
between the pitches A440 and A880. Motivated by this
logarithmic perception, music theorists sometimes rep-
resent pitches using a numerical scale based on the log-
arithm of fundamental frequency. For example, one can
adopt the widely used MIDI standard to map fundamental
frequency, f, to a real number, p, as follows

p = 694 12 x log, (440 HZ)

This creates a linear pitch space in which octaves have
size 12, semitones (the distance between adjacent keys
on the piano keyboard) have size 1, and A440 is assigned
the number 69. (See Frequencies of notes.) Distance in
this space corresponds to musical intervals as understood
by musicians. An equal-tempered semitone is subdivided
into 100 cents. The system is flexible enough to include
“microtones” not found on standard piano keyboards. For
example, the pitch halfway between C (60) and C (61)
can be labeled 60.5.

3.5 Scales

The relative pitches of individual notes in a scale may be
determined by one of a number of tuning systems. In the
west, the twelve-note chromatic scale is the most common
method of organization, with equal temperament now the
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most widely used method of tuning that scale. In it, the
pitch ratio between any two successive notes of the scale
is exactly the twelfth root of two (or about 1.05946). In
well-tempered systems (as used in the time of Johann Se-
bastian Bach, for example), different methods of musical
tuning were used. Almost all of these systems have one
interval in common, the octave, where the pitch of one
note is double the frequency of another. For example, if
the A above middle C is 440 Hz, the A an octave above
that is 880 Hz .

3.6 Other musical meanings of
pitch
In atonal, twelve tone, or musical set theory a “pitch” is a
specific frequency while a pitch class is all the octaves of
a frequency. In many analytic discussions of atonal and
post-tonal music, pitches are named with integers because
of octave and enharmonic equivalency (for example, in a
serial system, Cf and Db are considered the same pitch,

while C4 and C5 are functionally the same, one octave
apart).

Discrete pitches, rather than continuously variable
pitches, are virtually universal, with exceptions in-
cluding "tumbling strains"?!! and “indeterminate-pitch
chants”.??! Gliding pitches are used in most cultures,
but are related to the discrete pitches they reference or
embellish.?*!

3.7 See also

e 3rd bridge (harmonic resonance based on equal
string divisions)

e Absolute pitch

e Diplacusis

e Eight foot pitch

e Harmonic pitch class profiles
o Just intonation

e Music and mathematics

e Piano key frequencies

e Pitch accent

e Pitch circularity

e Pitch detection algorithm
e Pitch of brass instruments
e Pitch shifter

e Pitch pipe

CHAPTER 3. PITCH (MUSIC)

e Relative pitch
e Scale of vowels

e Vocal and Instrumental Pitch Ranges
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Chapter 4

Pitch circularity

/

Penrose stairs, visual metaphor for pitch circularity™

Pitch circularity is a fixed series of tones that appear to
ascend or descend endlessly in pitch.

Pitch is often defined as extending along a one-
dimensional continuum from high to low, as can be expe-
rienced by sweeping one’s hand up or down a piano key-
board. This continuum is known as pitch height. How-
ever pitch also varies in a circular fashion, known as pitch
class: as one plays up a keyboard in semitone steps, C,
Ci, D, D, E, F, F4, G, G4, A, Af and B sound in suc-
cession, followed by C again, but one octave higher. Due
to the fact that the octave is the most consonant interval
after the unison, tones that stand in octave relation, and
are so of the same pitch class, have a certain perceptual
equivalence—all Cs sound more alike to other Cs than to
any other pitch class, as do all Dgs, and so on; this creates
the auditory equivalent of a Barber’s pole.

Researchers have demonstrated that by creating banks of
tones whose note names are clearly defined perceptually
but whose perceived heights are ambiguous, one can cre-
ate scales that appear to ascend or descend endlessly in
pitch. Roger Shepard achieved this ambiguity of height
by creating banks of complex tones, with each tone com-
posed only of components that stood in octave relation-
ship. In other words, the components of the complex tone
C consisted only of Cs, but in different octaves, and the
components of the complex tone Ff consisted only of Fys,
but in different octaves./”! When such complex tones are
played in semitone steps the listener perceives a scale that
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appears to ascend endlessly in pitch. Jean-Claude Risset
achieved the same effect using gliding tones instead, so
that a single tone appeared to glide up or down endlessly
in pitch.B! Circularity effects based on this principle have
been produced in orchestral music and electronic music,
by having multiple instruments playing simultaneously in
different octaves.

Normann et al.”*! showed that pitch circularity can be cre-
ated using a bank of single tones; here the relative am-
plitudes of the odd and even harmonics of each tone are
manipulated so as to create ambiguities of height. A dif-
ferent algorithm that creates ambiguities of pitch height
by manipulating the relative amplitudes of the odd and
even harmonics, was developed by Diana Deutsch and
colleagues. ' Using this algorithm, gliding tones that
appear to ascend or descend endlessly are also produced.
This development has led to the intriguing possibility that,
using this new algorithm, one might transform banks of
natural instrument samples so as to produce tones that
sound like those of natural instruments but still have the
property of circularity. This development opens up new
avenues for music composition and performance.®!

4.1 See also

e Chromatic circle
e Shepard tone

e Tritone paradox

4.2 References
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[2] Roger N. Shepard (December 1964).  “Circularity
in Judgements of Relative Pitch”.  Journal of the
Acoustical Society of America 36 (12): 2346-53.
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[3] Jean-Claude Risset (1969). “Pitch control and pitch para-
doxes demonstrated with computer-synthesized sound”.
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Chapter 5

Interval (music)

For albums named Intervals, see Interval (disambigua-
tion).
In music theory, an interval is the difference between
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Melodic and harmonic intervals. Play

two pitches.!!! An interval may be described as horizon-
tal, linear, or melodic if it refers to successively sounding
tones, such as two adjacent pitches in a melody, and verti-
cal or harmonic if it pertains to simultaneously sounding
tones, such as in a chord.[23!

In Western music, intervals are most commonly differ-
ences between notes of a diatonic scale. The smallest
of these intervals is a semitone. Intervals smaller than
a semitone are called microtones. They can be formed
using the notes of various kinds of non-diatonic scales.
Some of the very smallest ones are called commas, and
describe small discrepancies, observed in some tuning
systems, between enharmonically equivalent notes such
as Cf and Db. Intervals can be arbitrarily small, and even
imperceptible to the human ear.

In physical terms, an interval is the ratio between two
sonic frequencies. For example, any two notes an octave
apart have a frequency ratio of 2:1. This means that suc-
cessive increments of pitch by the same interval result in
an exponential increase of frequency, even though the hu-
man ear perceives this as a linear increase in pitch. For
this reason, intervals are often measured in cents, a unit
derived from the logarithm of the frequency ratio.

In Western music theory, the most common naming
scheme for intervals describes two properties of the in-
terval: the quality (perfect, major, minor, augmented, di-
minished) and number (unison, second, third, etc.). Ex-
amples include the minor third or perfect fifth. These
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names describe not only the difference in semitones be-
tween the upper and lower notes, but also how the interval
is spelled. The importance of spelling stems from the his-
torical practice of differentiating the frequency ratios of
enharmonic intervals such as G-Gf and G-Ap.!*!

5.1 Size

(@]

'Y,

Example: Perfect octave on C in equal temperament and just in-
tonation: 2/1 = 1200 cents. Play

-©-

The size of an interval (also known as its width or height)
can be represented using two alternative and equivalently
valid methods, each appropriate to a different context:
frequency ratios or cents.

5.1.1 Frequency ratios

Main article: Interval ratio

The size of an interval between two notes may be mea-
sured by the ratio of their frequencies. When a musical
instrument is tuned using a just intonation tuning sys-
tem, the size of the main intervals can be expressed by
small-integer ratios, such as 1:1 (unison), 2:1 (octave),
3:2 (perfect fifth), 4:3 (perfect fourth), 5:4 (major third),
6:5 (minor third). Intervals with small-integer ratios are
often called just intervals, or pure intervals. To most peo-
ple, just intervals sound consonant, that is, pleasant and
well tuned.

Most commonly, however, musical instruments are nowa-
days tuned using a different tuning system, called 12-tone
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5.3. INTERVAL NUMBER AND QUALITY

equal temperament, in which the main intervals are typ-
ically perceived as consonant, but none is justly tuned
and as consonant as a just interval, except for the uni-
son (1:1) and octave (2:1). As a consequence, the size
of most equal-tempered intervals cannot be expressed by
small-integer ratios, although it is very close to the size of
the corresponding just intervals. For instance, an equal-
tempered fifth has a frequency ratio of 2”/!2:1, approxi-
mately equal to 1.498:1, or 2.997:2 (very close to 3:2).
For a comparison between the size of intervals in differ-
ent tuning systems, see section Size in different tuning
systems.

5.1.2 Cents

Main article: Cent (music)

The standard system for comparing interval sizes is with
cents. The cent is a logarithmic unit of measurement. If
frequency is expressed in a logarithmic scale, and along
that scale the distance between a given frequency and its
double (also called octave) is divided into 1200 equal
parts, each of these parts is one cent. In twelve-tone
equal temperament (12-TET), a tuning system in which
all semitones have the same size, the size of one semitone
is exactly 100 cents. Hence, in 12-TET the cent can be
also defined as one hundredth of a semitone.

Mathematically, the size in cents of the interval from fre-
quency f; to frequency fo is

n = 1200 - log, (;2) .
1

5.2 Main intervals

The table shows the most widely used conventional names
for the intervals between the notes of a chromatic scale.
A perfect unison (also known as perfect prime)!® is an in-
terval formed by two identical notes. Its size is zero cents.
A semitone is any interval between two adjacent notes in
a chromatic scale, a whole tone is an interval spanning two
semitones (for example, a major second), and a tritone is
an interval spanning three tones, or six semitones (for ex-
ample, an augmented fourth).[®! Rarely, the term ditone
is also used to indicate an interval spanning two whole
tones (for example, a major third), or more strictly as a
synonym of major third.

Intervals with different names may span the same number
of semitones, and may even have the same width. For
instance, the interval from D to FY is a major third, while
that from D to Gb is a diminished fourth. However, they
both span 4 semitones. If the instrument is tuned so that
the 12 notes of the chromatic scale are equally spaced (as
in equal temperament), these intervals will also have the
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same width. Namely, all semitones will have a width of
100 cents, and all intervals spanning 4 semitones will be
400 cents wide.

The names listed here cannot be determined by count-
ing semitones alone. The rules to determine them are
explained below. Other names, determined with differ-
ent naming conventions, are listed in a separate section.
Intervals smaller than one semitone (commas or micro-
tones) and larger than one octave (compound intervals)
are introduced below.

5.3 Interval number and quality
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Main intervals from C. Play

In Western music theory, an interval is named according
to its number (also called diatonic number) and quality.
For instance, major third (or M3) is an interval name, in
which the term major (M) describes the quality of the
interval, and third (3) indicates its number.

%spaces

5.3.1 Number
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Ab Bb C DrEbF G Ab
Fifth from C to G in the Ab major scale.

The number of an interval is the number of staff posi-
tions it encompasses. Both lines and spaces (see figure)
are counted, including the positions of both notes form-
ing the interval. For instance, the interval C-G is a fifth
(denoted P5) because the notes from C to G occupy five
consecutive staff positions, including the positions of C
and G. The table and the figure above show intervals with
numbers ranging from 1 (e.g., P1) to 8 (e.g., P8). Inter-
vals with larger numbers are called compound intervals.

There is a one-to-one correspondence between staff po-
sitions and diatonic-scale degrees (the notes of a diatonic
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scale).””! This means that interval numbers can be also de-
termined by counting diatonic scale degrees, rather than
staff’ positions, provided that the two notes which form
the interval are drawn from a diatonic scale. Namely, C—-
G is a fifth because in any diatonic scale that contains C
and G, the sequence from C to G includes five notes. For
instance, in the Ab—major diatonic scale, the five notes are
C-Db-Eb-F-G (see figure). This is not true for all kinds
of scales. For instance, in a chromatic scale, the notes
from C to G are eight (C—C#-D-Dy§-E-F-F§-G). This is
the reason interval numbers are also called diatonic num-
bers, and this convention is called diatonic numbering.

If one takes away any accidentals from the notes which
form an interval, by definition the notes do not change
their staff positions. As a consequence, any interval has
the same interval number as the corresponding natural in-
terval, formed by the same notes without accidentals. For
instance, the intervals C—G# (spanning 8 semitones) and
C#—G (spanning 6 semitones) are fifths, like the corre-
sponding natural interval C—G (7 semitones).

Interval numbers do not represent exactly interval widths.
For instance, the interval C-D is a second, but D is only
one staff position, or diatonic-scale degree, above C. Sim-
ilarly, C-E is a third, but E is only two staff positions
above C, and so on. As a consequence, joining two inter-
vals always yields an interval number one less than their
sum. For instance, the intervals C-E and E-G are thirds,
but joined together they form a fifth (C-G), not a sixth.
Similarly, a stack of three thirds, such as C-E, E-G, and
G-B, is a seventh (C-B), not a ninth.

The rule to determine the diatonic number of a compound
interval (an interval larger than one octave), based on the
diatonic numbers of the simple intervals from which it is
built is explained in a separate section.

5.3.2 Quality

Cand.. Dand... Eand... Fand.. Gand... Aand... Band ...
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only in chromatic contexts. The quality of a compound
interval is the quality of the simple interval on which it is
based.

Perfect
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Perfect intervals on C. PU, P4, P5, PS.

Perfect intervals are so-called because they were tradi-
tionally considered perfectly consonant,'”! although in
Western classical music the perfect fourth was some-
times regarded as a less than perfect consonance, when
its function was contrapuntal. Conversely, minor, major,
augmented or diminished intervals are typically consid-
ered to be less consonant, and were traditionally classi-
fied as mediocre consonances, imperfect consonances, or
dissonances.!'*!

Within a diatonic scale! all unisons (P1) and octaves
(P8) are perfect. Most fourths and fifths are also perfect
(P4 and PS5), with five and seven semitones respectively.
There’s one occurrence of a fourth and a fifth which are
not perfect, as they both span six semitones: an aug-
mented fourth (A4), and its inversion, a diminished fifth
(dS). For instance, in a C-major scale, the A4 is between
F and B, and the dS5 is between B and F (see table).

By definition, the inversion of a perfect interval is also
perfect. Since the inversion does not change the pitch of
the two notes, it hardly affects their level of consonance
(matching of their harmonics). Conversely, other kinds
of intervals have the opposite quality with respect to their
inversion. The inversion of a major interval is a minor
interval, the inversion of an augmented interval is a di-
minished interval.

Intervals formed by the notes of a C major diatonic scale.

The name of any interval is further qualified using the
terms perfect (P), major (M), minor (m), augmented
(A), and diminished (d). This is called its interval quality.
It is possible to have doubly diminished and doubly aug-
mented intervals, but these are quite rare, as they occur
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E M3 M2 P1 MajOl’/mll‘lOl’

F P4 m3 m2 P1

G P5 P4 m3 M2 P1

A M6 P5 P4 M3 M2 P1

B M7 M6 PA Ad (M) M3 M2 P1

c P8 m7 mé P5 P4 m3 m?2 é T P
d Pg m7 VB P5 P4 m3 - T e LY T
e P M7 MG P& P o lTeVleP "o e o o © o
f ] m7 mé_ | d5(T) m2 M2 m3 M3 mé Mé m7 M7
g P3 m7 mb

a Pg m7

b Pg Magjor and minor intervals on C. m2 , M2, m3, M3, m6, M6,

m7, M7

As shown in the table, a diatonic scale!®! defines seven
intervals for each interval number, each starting from a
different note (seven unisons, seven seconds, etc.). The
intervals formed by the notes of a diatonic scale are called
diatonic. Except for unisons and octaves, the diatonic in-
tervals with a given interval number always occur in two
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5.4. SHORTHAND NOTATION

sizes, which differ by one semitone. For example, six of
the fifths span seven semitones. The other one spans six
semitones. Four of the thirds span three semitones, the
others four. If one of the two versions is a perfect inter-
val, the other is called either diminished (i.e. narrowed by
one semitone) or augmented (i.e. widened by one semi-
tone). Otherwise, the larger version is called major, the
smaller one minor. For instance, since a 7-semitone fifth
is a perfect interval (PS), the 6-semitone fifth is called
“diminished fifth” (d5). Conversely, since neither kind
of third is perfect, the larger one is called “major third”
(M3), the smaller one “minor third” (m3).

Within a diatonic scale,®! unisons and octaves are al-
ways qualified as perfect, fourths as either perfect or aug-
mented, fifths as perfect or diminished, and all the other
intervals (seconds, thirds, sixths, sevenths) as major or
minor.

Augmented/diminished

d2 A2 d3 A3d4A4d5 A5 d6 A6 d7 A7d8 A8

Augmented and diminished intervals on C. d2 , A2, d3, A3, d4
,A4,d5, A5, d6, A6, d7, A7, dS, A8

Augmented and diminished intervals are so called be-
cause they exceed or fall short of either a perfect inter-
val, or a major/minor pair by one semitone, while having
the same interval number (i.e., encompassing the same
number of staff positions). For instance, an augmented
third such as C-Ej spans five semitones, exceeding a ma-
jor third (C-E) by one semitone, while a diminished third
such as C4~Eb spans two semitones, falling short of a mi-
nor third (C—Eb) by one semitone.

Except for the above-mentioned augmented fourth (A4)
and diminished fifth (d5), augmented and diminished in-
tervals do not appear in diatonic scales!®! (see table).

5.3.3 Example

Neither the number, nor the quality of an interval can be
determined by counting semitones alone. As explained
above, the number of staff positions must be taken into
account as well.

For example, as shown in the table below, there are four
semitones between Ab and B, between A and CH, be-
tween A and Db, and between Ay and EH), but

° Ab—Bjj is a second, as it encompasses two staff po-
sitions (A, B), and it is doubly augmented, as it ex-
ceeds a major second (such as A-B) by two semi-
tones.
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e A-Cf is a third, as it encompasses three staff posi-
tions (A, B, C), and it is major, as it spans 4 semi-
tones.

e A-D) is a fourth, as it encompasses four staff po-
sitions (A, B, C, D), and it is diminished, as it falls
short of a perfect fourth (such as A-D) by one semi-
tone.

° Aﬁ-Ebb is a fifth, as it encompasses five staff posi-
tions (A, B, C, D, E), and it is triply diminished, as
it falls short of a perfect fifth (such as A-E) by three
semitones.

5.4 Shorthand notation

Intervals are often abbreviated with a P for perfect, m for
minor, M for major, d for diminished, A for augmented,
followed by the interval number. The indication M and
P are often omitted. The octave is P8, and a unison is
usually referred to simply as “a unison” but can be labeled
P1. The tritone, an augmented fourth or diminished fifth
is often TT. The interval qualities may be also abbreviated
with perf, min, maj, dim, aug. Examples:

e m?2 (or min2): minor second,

M3 (or maj3): major third,

A4 (or augd): augmented fourth,

d5 (or dim5): diminished fifth,

PS5 (or perf5): perfect fifth.

5.5 Inversion

Main article: Inversion (music)
A simple interval (i.e., an interval smaller than or equal
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Interval inversions

to an octave) may be inverted by raising the lower pitch
an octave, or lowering the upper pitch an octave. For ex-
ample, the fourth from a lower C to a higher F may be
inverted to make a fifth, from a lower F to a higher C.

There are two rules to determine the number and quality
of the inversion of any simple interval:!'!]

1. The interval number and the number of its inversion
always add up to nine (4 + 5 =9, in the example just
given).
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Major 13th (compound Major 6th) inverts to a minor 3rd by mov-
ing the bottom note up two octaves, the top note down two octaves,
or both notes one octave

o

2. The inversion of a major interval is a minor interval,
and vice versa; the inversion of a perfect interval is
also perfect; the inversion of an augmented interval
is a diminished interval, and vice versa; the inver-
sion of a doubly augmented interval is a doubly di-
minished interval, and vice versa.

For example, the interval from C to the Eb above it is a
minor third. By the two rules just given, the interval from
Eb to the C above it must be a major sixth.

Since compound intervals are larger than an octave, “the
inversion of any compound interval is always the same
as the inversion of the simple interval from which it is
compounded.”!?!

For intervals identified by their ratio, the inversion is de-
termined by reversing the ratio and multiplying by 2. For
example, the inversion of a 5:4 ratio is an 8:5 ratio.

For intervals identified by an integer number of semi-
tones, the inversion is obtained by subtracting that num-
ber from 12.

Since an interval class is the lower number selected
among the interval integer and its inversion, interval
classes cannot be inverted.

5.6 Classification

Intervals can be described, classified, or compared with
each other according to various criteria.
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CHAPTER 5. INTERVAL (MUSIC)

5.6.1 Melodic and harmonic

Main articles: Harmony and Melody

An interval can be described as

e Vertical or harmonic if the two notes sound simul-
taneously

linear,
[2]

e Horizontal,
successively.

or melodic if they sound

5.6.2 Diatonic and chromatic
Main article: Diatonic and chromatic
In general,

e A diatonic interval is an interval formed by two notes
of a diatonic scale.

e A chromatic interval is a non-diatonic interval
formed by two notes of a chromatic scale.

Ascending and descending chromatic scale on C Play .

The table above depicts the 56 diatonic intervals formed
by the notes of the C major scale (a diatonic scale). No-
tice that these intervals, as well as any other diatonic in-
terval, can be also formed by the notes of a chromatic
scale.

The distinction between diatonic and chromatic intervals
is controversial, as it is based on the definition of dia-
tonic scale, which is variable in the literature. For exam-
ple, the interval B-Eb (a diminished fourth, occurring in
the harmonic C-minor scale) is considered diatonic if the
harmonic minor scales are considered diatonic as well.l'?!
Otherwise, it is considered chromatic. For further details,
see the main article.

By a commonly used definition of diatonic scale!®! (which
excludes the harmonic minor and melodic minor scales),
all perfect, major and minor intervals are diatonic. Con-
versely, no augmented or diminished interval is diatonic,
except for the augmented fourth and diminished fifth.

-

The Ab-major scale. Play

The distinction between diatonic and chromatic intervals
may be also sensitive to context. The above-mentioned
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56 intervals formed by the C-major scale are sometimes
called diatonic to C major. All other intervals are called
chromatic to C major. For instance, the perfect fifth Ab—
Eb is chromatic to C major, because Ab and E) are not
contained in the C major scale. However, it is diatonic to
others, such as the Ab major scale.

5.6.3 Consonant and dissonant

Main article: Consonance and dissonance

Consonance and dissonance are relative terms that refer
to the stability, or state of repose, of particular musical
effects. Dissonant intervals are those that cause tension,
and desire to be resolved to consonant intervals.

These terms are relative to the usage of different compo-
sitional styles.

o In the Middle Ages, only the unison, octave, perfect
fourth, and perfect fifth were considered consonant
harmonically.

e In 15th- and 16th-century usage, perfect fifths and
octaves, and major and minor thirds and sixths were
considered harmonically consonant, and all other in-
tervals dissonant, including the perfect fourth, which
by 1473 was described (by Johannes Tinctoris) as
dissonant, except between the upper parts of a ver-
tical sonority—for example, with a supporting third
below (“6-3 chords”)."¥ In the common practice
period, it makes more sense to speak of consonant
and dissonant chords, and certain intervals previ-
ously thought to be dissonant (such as minor sev-
enths) became acceptable in certain contexts. How-
ever, 16th-century practice continued to be taught
to beginning musicians throughout this period.

e Hermann von Helmholtz (1821-1894) defined a
harmonically consonant interval as one in which
the two pitches have an upper partial (an overtone)
in common!!®! (specifically excluding the seventh
harmonic). This essentially defines all seconds and
sevenths as dissonant, and the above thirds, fourths,
fifths, and sixths as consonant.

e Pythagoras defined a hierarchy of consonance based
on how small the numbers are that express the ra-
tio. 20th-century composer and theorist Paul Hin-
demith's system has a hierarchy with the same re-
sults as Pythagoras’s, but defined by fiat rather than
by interval ratios, to better accommodate equal tem-
perament, all of whose intervals (except the octave)
would be dissonant using acoustical methods.

e David Cope (1997) suggests the concept of interval
strength,'®! in which an interval’s strength, conso-
nance, or stability is determined by its approxima-
tion to a lower and stronger, or higher and weaker,
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position in the harmonic series. See also: Lipps—
Meyer law.

e #Interval root

All of the above analyses refer to vertical (simultaneous)
intervals.

5.6.4 Simple and compound
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Simple and compound major third. Play

A simple interval is an interval spanning at most one oc-
tave (see Main intervals above). Intervals spanning more
than one octave are called compound intervals, as they
can be obtained by adding one or more octaves to a sim-
ple interval (see below for details).!'”]

5.6.5 Steps and skips

Main article: Steps and skips

Linear (melodic) intervals may be described as steps or
skips. A step, or conjunct motion,'¥! is a linear interval
between two consecutive notes of a scale. Any larger in-
terval is called a skip (also called a leap), or disjunct mo-
tion.!'8 In the diatonic scale,®! a step is either a minor
second (sometimes also called half step) or major second
(sometimes also called whole step), with all intervals of a
minor third or larger being skips.

For example, C to D (major second) is a step, whereas C
to E (major third) is a skip.

More generally, a step is a smaller or narrower interval
in a musical line, and a skip is a wider or larger interval,
with the categorization of intervals into steps and skips
is determined by the tuning system and the pitch space
used.

Melodic motion in which the interval between any two
consecutive pitches is no more than a step, or, less
strictly, where skips are rare, is called stepwise or con-
Jjunct melodic motion, as opposed to skipwise or disjunct
melodic motions, characterized by frequent skips.

5.6.6 Enharmonic intervals

Main article: Enharmonic
Two intervals are considered to be enharmonic, or en-
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Enharmonic tritones: A4 = d5 on C Play .

harmonically equivalent, if they both contain the same
pitches spelled in different ways; that is, if the notes in
the two intervals are themselves enharmonically equiv-
alent. Enharmonic intervals span the same number of
semitones.

For example, the four intervals listed in the table below
are all enharmonically equivalent, because the notes Fy
and G indicate the same pitch, and the same is true for
A and Bp. All these intervals span four semitones.

When played on a piano keyboard, these intervals are in-
distinguishable as they are all played with the same two
keys, but in a musical context the diatonic function of the
notes incorporated is very different.

5.7 Minute intervals

) +++#h'09

Pythagorean comma on C. Play . The note depicted as lower on
the staff (Bf+++) is slightly higher in pitch (than Cf).

Main articles: Comma (music) and Microtone

There are also a number of minute intervals not found in
the chromatic scale or labeled with a diatonic function,
which have names of their own. They may be described
as microtones, and some of them can be also classified as
commas, as they describe small discrepancies, observed
in some tuning systems, between enharmonically equiva-
lent notes. In the following list, the interval sizes in cents
are approximate.

e A Pythagorean comma is the difference between
twelve justly tuned perfect fifths and seven oc-
taves. It is expressed by the frequency ratio
531441:524288 (23.5 cents).
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e A syntonic comma is the difference between four
justly tuned perfect fifths and two octaves plus a ma-
jor third. It is expressed by the ratio 81:80 (21.5
cents).

o A septimal comma is 64:63 (27.3 cents), and is the
difference between the Pythagorean or 3-limit “7th”
and the “harmonic 7th”.

e A diesis is generally used to mean the difference be-
tween three justly tuned major thirds and one oc-
tave. It is expressed by the ratio 128:125 (41.1
cents). However, it has been used to mean other
small intervals: see diesis for details.

e A diaschisma is the difference between three oc-
taves and four justly tuned perfect fifths plus two
justly tuned major thirds. It is expressed by the ratio
2048:2025 (19.6 cents).

e A schisma (also skhisma) is the difference between
five octaves and eight justly tuned fifths plus one
justly tuned major third. It is expressed by the ratio
32805:32768 (2.0 cents). It is also the difference
between the Pythagorean and syntonic commas. (A
schismic major third is a schisma different from a
just major third, eight fifths down and five octaves
up, Fhin C.)

o A kleisma is the difference between six minor thirds
and one fritave or perfect twelfth (an octave plus a
perfect fifth), with a frequency ratio of 15625:15552
(8.1 cents) ("0 Play ).

o A septimal kleisma is six major thirds up, five fifths
down and one octave up, with ratio 225:224 (7.7
cents).

o A quarter tone is half the width of a semitone, which
is half the width of a whole tone. It is equal to ex-
actly 50 cents.

5.8 Compound intervals
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Simple and compound major third. Play

A compound interval is an interval spanning more than
one octave.l'’! Conversely, intervals spanning at most
one octave are called simple intervals (see Main intervals
above).

In general, a compound interval may be defined by a se-
quence or “stack” of two or more simple intervals of any
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kind. For instance, a major tenth (two staff positions
above one octave), also called compound major third,
spans one octave plus one major third.

Any compound interval can be always decomposed into
one or more octaves plus one simple interval. For in-
stance, a major seventeenth can be decomposed into two
octaves and one major third, and this is the reason why it
is called a compound major third, even when it is built by
adding up four fifths.

The diatonic number DN of a compound interval formed
from n simple intervals with diatonic numbers DN, DN,
..., DNy, is determined by:

DN, = 1+(DNy 1)+ (DNy—1)+...4+ (DN, — 1),

which can also be written as:

DN, = DN, + DNy + ...+ DN, — (n — 1),

The quality of a compound interval is determined by the
quality of the simple interval on which it is based. For in-
stance, a compound major third is a major tenth (1+(8-
1)+(3-1) = 10), or a major seventeenth (1+(8—1)+(8-
1)+(3-1) = 17), and a compound perfect fifth is a per-
fect twelfth (1+(8—1)+(5-1) = 12) or a perfect nineteenth
(1+(8=1)+(8-1)+(5-1) =19). Notice that two octaves are
a fifteenth, not a sixteenth (1+(8-1)+(8-1) = 15). Sim-
ilarly, three octaves are a twenty-second (14+3*(8-1) =
22), and so on.

5.8.1 Main compound intervals

It is also worth mentioning here the major seventeenth (28
semitones), an interval larger than two octaves which can
be considered a multiple of a perfect fifth (7 semitones) as
it can be decomposed into four perfect fifths (7 * 4 = 28
semitones), or two octaves plus a major third (12 + 12 + 4
=28 semitones). Intervals larger than a major seventeenth
seldom need to be spoken of, most often being referred
to by their compound names, for example “two octaves
plus a fifth”['! rather than “a 19th”.

5.9 Intervals in chords

Main articles: Chord (music) and Chord names and
symbols (jazz and pop music)

Chords are sets of three or more notes. They are typically
defined as the combination of intervals starting from a
common note called the root of the chord. For instance
a major triad is a chord containing three notes defined by
the root and two intervals (major third and perfect fifth).
Sometimes even a single interval (dyad) is considered to
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be a chord.!?”! Chords are classified based on the quality
and number of the intervals which define them.

5.9.1 Chord qualities and interval qualities

The main chord qualities are: major, minor, augmented,
diminished, half-diminished, and dominant. The
symbols used for chord quality are similar to those used
for interval quality (see above). In addition, + or aug is
used for augmented, ° or dim for diminished, # for half
diminished, and dom for dominant (the symbol — alone
is not used for diminished).

5.9.2 Deducing component intervals from
chord names and symbols

The main rules to decode chord names or symbols are
summarized below. Further details are given at Rules to
decode chord names and symbols.

1. For 3-note chords (triads), major or minor always
refer to the interval of the third above the root note,
while augmented and diminished always refer to the
interval of the fifth above root. The same is true for
the corresponding symbols (e.g., Cm means Cm3,
and C+ means C+5). Thus, the terms third and fifth
and the corresponding symbols 3 and 5 are typically
omitted. This rule can be generalized to all kinds
of chords,”! provided the above-mentioned qual-
ities appear immediately after the root note, or at
the beginning of the chord name or symbol. For in-
stance, in the chord symbols Cm and Cm7, m refers
to the interval m3, and 3 is omitted. When these
qualities do not appear immediately after the root
note, or at the beginning of the name or symbol, they
should be considered interval qualities, rather than
chord qualities. For instance, in Cm/M7 (minor
major seventh chord), m is the chord quality and
refers to the m3 interval, while M refers to the M7
interval. When the number of an extra interval is
specified immediately after chord quality, the qual-
ity of that interval may coincide with chord quality
(e.g., CM7 = CM/MT7). However, this is not always
true (e.g., Cm6 = Cm/M6, C+7 = C+/m7, CM11 =
CM/P11).2! See main article for further details.

2. Without contrary information, a major third interval
and a perfect fifth interval (major triad) are implied.
For instance, a C chord is a C major triad, and the
name C minor seventh (Cm7) implies a minor 3rd by
rule 1, a perfect 5th by this rule, and a minor 7th by
definition (see below). This rule has one exception
(see next rule).

3. When the fifth interval is diminished, the third must
be minor."? This rule overrides rule 2. For instance,
Cdim7 implies a diminished 5th by rule 1, a minor
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3rd by this rule, and a diminished 7th by definition
(see below).

4. Names and symbols which contain only a plain
interval number (e.g., “Seventh chord”) or the chord
root and a number (e.g., “C seventh”, or C7) are in-
terpreted as follows:

e If the number is 2, 4, 6, etc., the
chord is a major added tone chord
(e.g., C6 = CM6 = Cadd6) and
contains, together with the implied
major triad, an extra major 2nd,
perfect 4th, or major 6th (see names
and symbols for added tone chords).

e If the number is 7, 9, 11, 13,
etc., the chord is dominant (e.g.,
C7 = Cdom7) and contains, to-
gether with the implied major triad,
one or more of the following ex-
tra intervals: minor 7th, major 9th,
perfect 11th, and major 13th (see
names and symbols for seventh and
extended chords).

e If the number is 5, the chord (tech-
nically not a chord in the traditional
sense, but a dyad) is a power chord.
Only the root, a perfect fifth and
usually an octave are played.

The table shows the intervals contained in some of the
main chords (component intervals), and some of the
symbols used to denote them. The interval qualities or
numbers in boldface font can be deduced from chord
name or symbol by applying rule 1. In symbol examples,
C is used as chord root.

5.10 Size of intervals used in dif-
ferent tuning systems

In this table, the interval widths used in four different tun-
ing systems are compared. To facilitate comparison, just
intervals as provided by 5-limit tuning (see symmetric
scale n.1) are shown in bold font, and the values in cents
are rounded to integers. Notice that in each of the non-
equal tuning systems, by definition the width of each type
of interval (including the semitone) changes depending
on the note from which the interval starts. This is the
price paid for seeking just intonation. However, for the
sake of simplicity, for some types of interval the table
shows only one value (the most often observed one).

In 1/4-comma meantone, by definition 11 perfect fifths
have a size of approximately 697 cents (700—¢ cents,
where € ~ 3.42 cents); since the average size of the 12
fifths must equal exactly 700 cents (as in equal tempera-
ment), the other one must have a size of about 738 cents
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(700+11g, the wolf fifth or diminished sixth); 8 major
thirds have size about 386 cents (400—4¢), 4 have size
about 427 cents (400+8¢, actually diminished fourths),
and their average size is 400 cents. In short, similar dif-
ferences in width are observed for all interval types, ex-
cept for unisons and octaves, and they are all multiples
of ¢ (the difference between the 1/4-comma meantone
fifth and the average fifth). A more detailed analysis is
provided at 1/4-comma meantone Size of intervals. Note
that 1/4-comma meantone was designed to produce just
major thirds, but only 8 of them are just (5:4, about 386
cents).

The Pythagorean tuning is characterized by smaller dif-
ferences because they are multiples of a smaller € (g =
1.96 cents, the difference between the Pythagorean fifth
and the average fifth). Notice that here the fifth is wider
than 700 cents, while in most meantone temperaments,
including 1/4-comma meantone, it is tempered to a size
smaller than 700. A more detailed analysis is provided at
Pythagorean tuning#Size of intervals.

The 5-limit tuning system uses just tones and semitones
as building blocks, rather than a stack of perfect fifths,
and this leads to even more varied intervals throughout
the scale (each kind of interval has three or four differ-
ent sizes). A more detailed analysis is provided at 5-limit
tuning#Size of intervals. Note that 5-limit tuning was de-
signed to maximize the number of just intervals, but even
in this system some intervals are not just (e.g., 3 fifths, 5
major thirds and 6 minor thirds are not just; also, 3 major
and 3 minor thirds are wolf intervals).

The above-mentioned symmetric scale 1, defined in the
5-limit tuning system, is not the only method to obtain
just intonation. It is possible to construct juster intervals
or just intervals closer to the equal-tempered equivalents,
but most of the ones listed above have been used histori-
cally in equivalent contexts. In particular, the asymmetric
version of the 5-limit tuning scale provides a juster value
for the minor seventh (9:5, rather than 16:9). Moreover,
the tritone (augmented fourth or diminished fifth), could
have other just ratios; for instance, 7:5 (about 583 cents)
or 17:12 (about 603 cents) are possible alternatives for
the augmented fourth (the latter is fairly common, as it is
closer to the equal-tempered value of 600 cents). The 7:4
interval (about 969 cents), also known as the harmonic
seventh, has been a contentious issue throughout the his-
tory of music theory; it is 31 cents flatter than an equal-
tempered minor seventh. Some assert the 7:4 is one of
the blue notes used in jazz. For further details about ref-
erence ratios, see 5-limit tuning#The justest ratios.

In the diatonic system, every interval has one or more
enharmonic equivalents, such as augmented second for
minor third.
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Intervals in the harmonic series.

5.11 Interval root

Although intervals are usually designated in relation to
their lower note, David Cope!'®! and Hindemith!>}! both
suggest the concept of interval root. To determine an in-
terval’s root, one locates its nearest approximation in the
harmonic series. The root of a perfect fourth, then, is its
tfop note because it is an octave of the fundamental in the
hypothetical harmonic series. The bottom note of every
odd diatonically numbered intervals are the roots, as are
the tops of all even numbered intervals. The root of a col-
lection of intervals or a chord is thus determined by the
interval root of its strongest interval.

As to its usefulness, Cope!'®! provides the example of the
final tonic chord of some popular music being tradition-
ally analyzable as a “submediant six-five chord” (added
sixth chords by popular terminology), or a first inver-
sion seventh chord (possibly the dominant of the mediant
V/iii). According the interval root of the strongest inter-
val of the chord (in first inversion, CEGA), the perfect
fifth (C—G), is the bottom C, the tonic.

5.12 Interval cycles

Main articles: Interval cycle and Identity (music)

Interval cycles, “unfold [i.e., repeat] a single recurrent in-
terval in a series that closes with a return to the initial
pitch class”, and are notated by George Perle using the
letter “C”, for cycle, with an interval-class integer to dis-
tinguish the interval. Thus the diminished-seventh chord
would be C3 and the augmented triad would be C4. A
superscript may be added to distinguish between trans-
positions, using 0—11 to indicate the lowest pitch class in
the cycle.?*]

5.13 Alternative interval naming

conventions

As shown below, some of the above-mentioned intervals
have alternative names, and some of them take a spe-
cific alternative name in Pythagorean tuning, five-limit
tuning, or meantone temperament tuning systems such as
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quarter-comma meantone. All the intervals with prefix
sesqui- are justly tuned, and their frequency ratio, shown
in the table, is a superparticular number (or epimoric ra-
tio). The same is true for the octave.

Typically, a comma is a diminished second, but this
is not always true (for more details, see Alternative
definitions of comma). For instance, in Pythagorean
tuning the diminished second is a descending inter-
val (524288:531441, or about —23.5 cents), and the
Pythagorean comma is its opposite (531441:524288, or
about 23.5 cents). 5-limit tuning defines four kinds of
comma, three of which meet the definition of dimin-
ished second, and hence are listed in the table below. The
fourth one, called syntonic comma (81:80) can neither be
regarded as a diminished second, nor as its opposite. See
Diminished seconds in 5-limit tuning for further details.

Additionally, some cultures around the world have their
own names for intervals found in their music. For in-
stance, 22 kinds of intervals, called shrutis, are canoni-
cally defined in Indian classical music.

5.13.1 Latin nomenclature

Up to the end of the 18th century, Latin was used as an of -
ficial language throughout Europe for scientific and mu-
sic textbooks. In music, many English terms are derived
from Latin. For instance, semitone is from Latin semi-
tonus.

The prefix semi- is typically used herein to mean
“shorter”, rather than “half”.?31126127] Namely, a semi-
tonus, semiditonus, semidiatessaron, semidiapente,
semihexachordum, semiheptachordum, or semidiapa-
son, is shorter by one semitone than the corresponding
whole interval. For instance, a semiditonus (3 semitones,
or about 300 cents) is not half of a ditonus (4 semitones,
or about 400 cents), but a ditonus shortened by one
semitone. Moreover, in Pythagorean tuning (the most
commonly used tuning system up to the 16th century), a
semitritonus (d5) is smaller than a tritonus (A4) by one
Pythagorean comma (about a quarter of a semitone).

5.14 Pitch-class intervals

Main articles: Interval class and Ordered pitch interval

In post-tonal or atonal theory, originally developed for
equal-tempered European classical music written using
the twelve-tone technique or serialism, integer notation is
often used, most prominently in musical set theory. In
this system, intervals are named according to the number
of half steps, from O to 11, the largest interval class being
6.

In atonal or musical set theory, there are numerous types
of intervals, the first being the ordered pitch interval, the
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distance between two pitches upward or downward. For
instance, the interval from C upward to G is 7, and the in-
terval from G downward to C is —=7. One can also measure
the distance between two pitches without taking into ac-
count direction with the unordered pitch interval, some-
what similar to the interval of tonal theory.

The interval between pitch classes may be measured with
ordered and unordered pitch-class intervals. The ordered
one, also called directed interval, may be considered the
measure upwards, which, since we are dealing with pitch
classes, depends on whichever pitch is chosen as 0. For
unordered pitch-class intervals, see interval class.?!

5.15 Generic and specific intervals

Main articles: Specific interval and Generic interval

In diatonic set theory, specific and generic intervals are
distinguished. Specific intervals are the interval class or
number of semitones between scale steps or collection
members, and generic intervals are the number of dia-
tonic scale steps (or staff positions) between notes of a
collection or scale.

Notice that staff positions, when used to determine the
conventional interval number (second, third, fourth, etc.),
are counted including the position of the lower note of
the interval, while generic interval numbers are counted
excluding that position. Thus, generic interval numbers
are smaller by 1, with respect to the conventional interval
numbers.

5.15.1 Comparison

and

5.16 Generalizations
pitch uses

non-

g )  e— | |
Fo o) 1 1 T 1 I hgl g Ve
'-}"_/_ e g ¥ &V ST 00

0 1

Division of the measure/chromatic scale, followed by pitch/time-
point series. Play

The term “interval” can also be generalized to other
music elements besides pitch. David Lewin's General-
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ized Musical Intervals and Transformations uses interval
as a generic measure of distance between time points,
timbres, or more abstract musical phenomena./??1130]

5.17 See also

e Music and mathematics

e Circle of fifths

e List of musical intervals

e List of pitch intervals

e List of meantone intervals
e Ear training

e Pseudo-octave

e Regular temperament
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M3, P5, M7). The advantage of rule 1 is that it has no ex-
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to decode chord quality.
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in scalar order; the 12 pitch classes under equal tem-
perament; a succession of time-points pulsing at regu-
lar temporal distances one time unit apart; and a fam-
ily of durations, each measuring a temporal span in time
units....transformations of timbre are proposed that derive
from changes in the spectrum of partials...”

Gardner, Carl E. (1912) - Essentials of Music The-

ory,

p. 38, http://ia600309.us.archive.org/23/items/

essentialsof musiOOgard/essentialsofmusiOOgard.pdf

5.19 External links

Encyclopaedia Britannica, Interval

Morphogenesis of chords and scales Chords and
scales classification

Lissajous Curves: Interactive simulation of graphi-
cal representations of musical intervals, beats, inter-
ference, vibrating strings

Elements of Harmony: Vertical Intervals
Visualisation of musical intervals interactive

How intervals work, colored music notation.
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Chapter 6

Note

This article is about the musical term. For other uses,
see Note (disambiguation).

In music, the term note has two primary meanings:

1. A sign used in musical notation to represent the rel-
ative duration and pitch of a sound (., JJ);

2. A pitched sound itself.

Notes are the “atoms” of much Western music:
discretizations of musical phenomena that facilitate per-
formance, comprehension, and analysis.[l]

The term note can be used in both generic and specific
senses: one might say either “the piece 'Happy Birthday
to You' begins with two notes having the same pitch,” or
“the piece begins with two repetitions of the same note.”
In the former case, one uses note to refer to a specific
musical event; in the latter, one uses the term to refer to
a class of events sharing the same pitch. (See also: Key
signature names and translations).

The note A or La

Two notes with fundamental frequencies in a ratio equal
to any power of two (e.g. half, twice, or four times) are
perceived as very similar. Because of that, all notes with
these kinds of relations can be grouped under the same
pitch class.

In traditional music theory, most countries in the world
use the naming convention Do-Re-Mi-Fa-Sol-La-Si, in-
cluding for instance Italy, Spain, France, Romania, most
Latin American countries, Greece, Bulgaria, Turkey,
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Russia, and all the Arabic-speaking or Persian-speaking
countries. However, within the English-speaking and
Dutch-speaking world, pitch classes are typically repre-
sented by the first seven letters of the Latin alphabet (A,
B, C, D, E, F and G). A few European countries, includ-
ing Germany, adopt an almost identical notation, in which
H is substituted for B (see below for details).

The eighth note, or octave, is given the same name as
the first, but has double its frequency. The name octave
is also used to indicate the span between a note and an-
other with double frequency. To differentiate two notes
that have the same pitch class but fall into different oc-
taves, the system of scientific pitch notation combines a
letter name with an Arabic numeral designating a specific
octave. For example, the now-standard tuning pitch for
most Western music, 440 Hz, is named a’ or A4.

There are two formal systems to define each note and oc-
tave, the Helmholtz pitch notation and the Scientific pitch
notation.

6.1 Accidentals

Letter names are modified by the accidentals. A sharp
# raises a note by a semitone or half-step, and a flat b
lowers it by the same amount. In modern tuning a half
step has a frequency ratio of /2, approximately 1.059.
The accidentals are written after the note name: so, for
example, FYf represents F-sharp, Bb is B-flat.

Additional accidentals are the double-sharp ¥, raising the
frequency by two semitones, and double-flat b, lowering
it by that amount.


https://en.wikipedia.org/wiki/Note_(disambiguation)
https://en.wikipedia.org/wiki/Music
https://en.wikipedia.org/wiki/Musical_notation
https://en.wikipedia.org/wiki/Pitch_(music)
https://en.wikipedia.org/wiki/Sound
https://en.wikipedia.org/wiki/Musical_analysis#Discretization
https://en.wikipedia.org/wiki/Musical_analysis
https://en.wikipedia.org/wiki/Happy_Birthday_to_You
https://en.wikipedia.org/wiki/Happy_Birthday_to_You
https://en.wikipedia.org/wiki/Key_signature_names_and_translations
https://en.wikipedia.org/wiki/Key_signature_names_and_translations
https://en.wikipedia.org/wiki/Fundamental_frequency
https://en.wikipedia.org/wiki/Pitch_class
https://en.wikipedia.org/wiki/Italy
https://en.wikipedia.org/wiki/Spain
https://en.wikipedia.org/wiki/France
https://en.wikipedia.org/wiki/Romania
https://en.wikipedia.org/wiki/Latin_America
https://en.wikipedia.org/wiki/Greece
https://en.wikipedia.org/wiki/Bulgaria
https://en.wikipedia.org/wiki/Turkey
https://en.wikipedia.org/wiki/Russia
https://en.wikipedia.org/wiki/Arabic_language
https://en.wikipedia.org/wiki/Persian_language
https://en.wikipedia.org/wiki/Dutch_language
https://en.wikipedia.org/wiki/Germany
https://en.wikipedia.org/wiki/Octave
https://en.wikipedia.org/wiki/Scientific_pitch_notation
https://en.wikipedia.org/wiki/Helmholtz_pitch_notation
https://en.wikipedia.org/wiki/Scientific_pitch_notation
https://en.wikipedia.org/wiki/Scientific_pitch_notation
https://en.wikipedia.org/wiki/Accidental_(music)
https://en.wikipedia.org/wiki/Sharp_(music)
https://en.wikipedia.org/wiki/Semitone
https://en.wikipedia.org/wiki/Flat_(music)
https://en.wikipedia.org/wiki/Equal_temperament
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In musical notation, accidentals are placed before the
note symbols. Systematic alterations to the seven lettered
pitches in the scale can be indicated by placing the sym-
bols in the key signature, which then apply implicitly to
all occurrences of corresponding notes. Explicitly noted
accidentals can be used to override this effect for the re-
mainder of a bar. A special accidental, the natural sym-
bol b, is used to indicate an unmodified pitch. Effects of
key signature and local accidentals do not cumulate. If
the key signature indicates G-sharp, a local flat before a
G makes it G-flat (not G natural), though often this type
of rare accidental is expressed as a natural, followed by
a flat (hlz) to make this clear. Likewise (and more com-
monly), a double sharp % sign on a key signature with a
single sharp § indicates only a double sharp, not a triple
sharp.

Assuming enharmonicity, many accidentals will create
equivalences between pitches that are written differently.
For instance, raising the note B to By is equal to the
note C. Assuming all such equivalences, the complete
chromatic scale adds five additional pitch classes to the
original seven lettered notes for a total of 12 (the 13th
note completing the octave), each separated by a half-
step.

Notes that belong to the diatonic scale relevant in the con-
text are sometimes called diatonic notes; notes that do not
meet that criterion are then sometimes called chromatic
notes.

Another style of notation, rarely used in English, uses the
suffix “is” to indicate a sharp and “es” (only “s” after A and
E) for a flat, e.g. Fis for Ff, Ges for Gb, Es for Eb. This
system first arose in Germany and is used in almost all
European countries whose main language is not English,
Greek, or a Romance language.

In most countries using these suffixes, the letter H is used
to represent what is B natural in English, the letter B is
used instead of Bb, and Heses (i.e., HH)) is used instead
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of B (not Bes, which would also have fit into the system).
Dutch-speakers in Belgium and the Netherlands use the
same suffixes, but applied throughout to the notes A to G,
so that B, B and B have the same meaning as in English,
although they are called B, Bes, and Beses instead of B,
B flat and B double flat. Denmark also uses H, but uses
Bes instead of Heses for Bhb.

6.2 12-tone chromatic scale

The following chart lists the names used in different coun-
tries for the 12 notes of a chromatic scale built on C.
The corresponding symbols are shown within parenthe-
sis. Differences between German and English notation
are highlighted in bold typeface. Although the English
and Dutch names are different, the corresponding sym-
bols are identical.

6.3 Note designation in accordance
with octave name

The table of each octave and the frequencies for every
note of pitch class A is shown below. The traditional
(Helmholtz) system centers on the great octave (with cap-
ital letters) and small octave (with lower case letters).
Lower octaves are named “contra” (with primes before),
higher ones “lined” (with primes after). Another system
(scientific) suffixes a number (starting with 0, or some-
times —1). In this system A4 is nowadays standardised
to 440 Hz, lying in the octave containing notes from C4
(middle C) to B4. The lowest note on most pianos is A0,
the highest C8. The MIDI system for electronic musical
instruments and computers uses a straight count starting
with note O for C-1 at 8.1758 Hz up to note 127 for G9
at 12,544 Hz.

6.4 Written notes

A written note can also have a note value, a code that de-
termines the note’s relative duration. In order of halving
duration, we have: double note (breve); whole note (semi-
breve); half note (minim); quarter note (crotchet); eighth
note (quaver); sixteenth note (semiquaver). Smaller still
are the thirty-second note (demisemiquaver), sixty-fourth
note (hemidemisemiquaver), and hundred twenty-eighth
note (semihemidemisemiquaver) or 1

2 note, 1

4 note, 1

8 note, 1

16 note, 1

32 note, 1

64 note, and 1

128 note.
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https://en.wikipedia.org/wiki/Scientific_pitch_notation
https://en.wikipedia.org/wiki/MIDI
https://en.wikipedia.org/wiki/Note_value
https://en.wikipedia.org/wiki/Duration_(music)
https://en.wikipedia.org/wiki/Double_whole_note
https://en.wikipedia.org/wiki/Whole_note
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https://en.wikipedia.org/wiki/Half_note
https://en.wikipedia.org/wiki/Quarter_note
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6.6. HISTORY OF NOTE NAMES

‘When notes are written out in a score, each note is as-
signed a specific vertical position on a staff position (a
line or a space) on the staff, as determined by the clef.
Each line or space is assigned a note name. These names
are memorized by musicians and allow them to know at
a glance the proper pitch to play on their instruments for
each note-head marked on the page.

The staff above shows the notes C, D, E, F, G, A, B, CW
listen and then in reverse order, with no key signature or
accidentals.

6.5 Note frequency (hertz)
Main article: Mathematics of musical scales

In all technicality, music can be composed of notes at any
arbitrary physical frequency. Since the physical causes
of music are vibrations of mechanical systems, they are
often measured in hertz (Hz), with 1 Hz = one vibration
per second. For historical and other reasons, especially in
Western music, only twelve notes of fixed frequencies are
used. These fixed frequencies are mathematically related
to each other, and are defined around the central note, A4.
The current “standard pitch” or modern "concert pitch"
for this note is 440 Hz, although this varies in actual prac-
tice (see History of pitch standards).

The note-naming convention specifies a letter, any
accidentals, and an octave number. Any note is an integer
of half-steps away from middle A (A4). Let this distance
be denoted n. If the note is above A4, then n is positive;
if it is below A4, then n is negative. The frequency of the
note (f) (assuming equal temperament) is then:

f=2"1% x 440Hz

For example, one can find the frequency of C5, the first
C above A4. There are 3 half-steps between A4 and C5
(A4 — Ag4 — B4 — C5), and the note is above A4, son
= +3. The note’s frequency is:

f=2%/12 x 440Hz ~ 523.2Hz

To find the frequency of a note below A4, the value of n
is negative. For example, the F below A4 is F4. There
are 4 half-steps (A4 — Ab4 — G4 — Gh4 — F4), and the
note is below A4, so n = —4. The note’s frequency is:

f=2"%12 x 440Hz ~ 349.2Hz

Finally, it can be seen from this formula that octaves au-
tomatically yield powers of two times the original fre-
quency, since 7 is therefore a multiple of 12 (12k, where k
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is the number of octaves up or down), and so the formula
reduces to:

f=212F/12 » 440 Hz = 2F x 440Hz

yielding a factor of 2. In fact, this is the means by
which this formula is derived, combined with the notion
of equally-spaced intervals.

The distance of an equally tempered semitone is divided
into 100 cents. So 1200 cents are equal to one octave
— a frequency ratio of 2:1. This means that a cent is
precisely equal to the 1200th root of 2, which is approx-
imately 1.000578.

For use with the MIDI (Musical Instrument Digital Inter-
face) standard, a frequency mapping is defined by:

f
= 12 x logy ———
P =094 12> logs oy
Where p is the MIDI note number. And in the opposite
direction, to obtain the frequency from a MIDI note p,
the formula is defined as:

f=20=69/12 » 440 Hz

For notes in an A440 equal temperament, this formula de-
livers the standard MIDI note number (p). Any other fre-
quencies fill the space between the whole numbers evenly.
This allows MIDI instruments to be tuned very accurately
in any microtuning scale, including non-western tradi-
tional tunings.

6.6 History of note names

Music notation systems have used letters of the alphabet
for centuries. The 6th century philosopher Boethius is
known to have used the first fourteen letters of the classi-
cal Latin alphabet,

A-B-C-D-E-F-G-H-I-K-L-M-N-O (the letter J
didn't exist until the 16th century)

to signify the notes of the two-octave range that was in
use at the time,®! and which in modern scientific pitch
notation is represented as

As-By-C3-D3-E3-F3-G3-A3-B3-Cy4-Dy-Ey-
F,-G,.

Though it is not known whether this was his devising
or common usage at the time, this is nonetheless called
Boethian notation. Although Boethius is the first author
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which is known to have used this nomenclature in the lit-
erature, the above-mentioned two-octave range was al-
ready known five centuries before by Ptolemy, who called
it the “perfect system” or “complete system”, as opposed
to other systems of notes of smaller range, which did not
contain all the possible species of octave (i.e., the seven
octaves starting from A, B, C, D, E, F, and G).

Following this, the range (or compass) of used notes was
extended to three octaves, and the system of repeating let-
ters A-G in each octave was introduced, these being writ-
ten as lower case for the second octave (a-g) and double
lowercase letters for the third (aa-gg). When the range
was extended down by one note, to a G, that note was
denoted using the Greek G (I'), gamma. (It is from this
that the French word for scale, gamme is derived, and the
English word gamut, from “Gamma-Ut”, the lowest note
in Medieval music notation.)

The remaining five notes of the chromatic scale (the black
keys on a piano keyboard) were added gradually; the first
being Bb, since B was flattened in certain modes to avoid
the dissonant tritone interval. This change was not always
shown in notation, but when written, Bh (B-flat) was writ-
ten as a Latin, round “b”, and Bl (B-natural) a Gothic or
“hard-edged” b. These evolved into the modern flat (b)
and natural (§) symbols respectively. The sharp symbol
arose from a barred b, called the “cancelled b”.

In parts of Europe, including Germany, the Czech Re-
public, Slovakia, Poland, Hungary, Norway, Denmark,
Serbia, Croatia, Finland, Iceland and Sweden, the Gothic
b transformed into the letter H (possibly for hart, Ger-
man for hard, or just because the Gothic b resembled an
H). Therefore, in German music notation, H is used in
lieu of Bh (B-natural), and B in lieu of Bb (B-flat). Oc-
casionally, music written in German for international use
will use H for B-natural and B for B-flat (with a modern-
script lowercase b instead of a flat sign). Since a Bes or
B} in Northern Europe (i.e. a B elsewhere) is both rare
and unorthodox (more likely to be expressed as Heses), it
is generally clear what this notation means.

In Italian, Portuguese, Spanish, French, Romanian,
Greek, Russian, Mongolian, Flemish, Persian, Arabic,
Hebrew, Bulgarian and Turkish notation the notes of
scales are given in terms of Do-Re-Mi-Fa-Sol-La-Si
rather than C-D-E-F-G-A-B. These names follow the
original names reputedly given by Guido d'Arezzo, who
had taken them from the first syllables of the first six
musical phrases of a Gregorian Chant melody Ut queant
laxis, which began on the appropriate scale degrees.
These became the basis of the solfege system. “Do” later
replaced the original “Ut” for ease of singing (most likely
from the beginning of Dominus, Lord), though “Ut” is
still used in some places. “Si” or “Ti” was added as the
seventh degree (from Sancte Johannes, St. John, to whom
the hymn is dedicated). The use of 'Si' versus 'Ti' varies
regionally.
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The two notation systems most commonly used nowadays
are the Helmholtz pitch notation system and the Scientific
pitch notation system. As shown in the table above, they
both include several octaves, each starting from C rather
than A. The reason is that the most commonly used scale
in Western music is the major scale, and the sequence
C-D-E-F-G-A-B (the C-major scale) is the simplest ex-
ample of a major scale. Indeed, it is the only major scale
which can be obtained using natural notes (the white keys
on the piano keyboard), and typically the first musical
scale taught in music schools.

In a newly developed system, primarily in use in the
United States, notes of scales become independent to the
music notation. In this system the natural symbols C-D-
E-F-G-A-B refer to the absolute notes, while the names
Do-Re-Mi-Fa-So-La-Ti are relativized and show only the
relationship between pitches, where Do is the name of
the base pitch of the scale, Re is the name of the second
pitch, etc. The idea of so-called movable-do, originally
suggested by John Curwen in the 19th century, was fully
developed and involved into a whole educational system
by Zoltan Koddly in the middle of the 20th century, which
system is known as the Koddly Method or Kodély Con-
cept.

6.7 See also

e Music and mathematics (mathematics of musical
scales)

e Diatonic and chromatic
e Ghost note

e QGrace note

e Interval (music)

e Musical temperament
e Musical tone

e Note value

e Pensato

e Piano key frequencies
e Solfege

e Universal key

6.8 References

[1] Nattiez 1990, p.81n9
[2] is = sharp; es (after consonant) and s (after vowel) = flat

[3] diesis = sharp; bemolle = flat
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[4] diesis (or diez) = sharp; hyphesis = flat
[5]1 O (Ei) = ¢ (sharp); @ (Hen) = b (flat)

[6] Boethius. De institutione musica. Book IV, chap. 14. Ed.
Friedlein, 341.
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Chapter 7

Semitone

This article is about the musical interval. For the printing
method, see halftone.
A semitone, also called a half step or a half tone,!! is

e ) o

Minor second Play .

the smallest musical interval commonly used in Western
tonal music,?! and it is considered the most dissonant!
when sounded harmonically. It is defined as the interval
between two adjacent notes in a 12-tone scale (e.g. from
C to Cf). This implies that its size is exactly or approxi-
mately equal to 100 cents, a twelfth of an octave.

In a 12-note approximately equally divided scale, any in-
terval can be defined in terms of an appropriate number
of semitones (e.g. a whole tone or major second is 2
semitones wide, a major third 4 semitones, and a perfect
fifth 7 semitones.

In music theory, a distinction is made!*! between a dia-
tonic semitone, or minor second (an interval encom-
passing two staff positions, e.g. from C to Db) and a
chromatic semitone or augmented unison (an interval
between two notes at the same staff position, e.g. from
C to Cy). These are enharmonically equivalent when
twelve-tone equal temperament is used, but are not the
same thing in meantone temperament, where the diatonic
semitone is distinguished from and larger than the chro-
matic semitone (augmented unison.) See Interval (mu-
sic)#Number for more details about this terminology.

In twelve-tone equal temperament all semitones are equal
in size (100 cents). In other tuning systems, “semitone”
refers to a family of intervals that may vary both in size
and name. In Pythagorean tuning, seven semitones out
of twelve are diatonic, with ratio 256:243 or 90.2 cents
(Pythagorean limma), and the other five are chromatic,
with ratio 2187:2048 or 113.7 cents (Pythagorean apo-
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tome); they differ by the Pythagorean comma of ratio
531441:524288 or 23.5 cents. In quarter-comma mean-
tone, seven of them are diatonic, and 117.1 cents wide,
while the other five are chromatic, and 76.0 cents wide;
they differ by the lesser diesis of ratio 128:125 or 41.1
cents. 12-tone scales tuned in just intonation typically
define three or four kinds of semitones. For instance,
Asymmetric five-limit tuning yields chromatic semitones
with ratios 25:24 (70.7 cents) and 135:128 (92.2 cents),
and diatonic semitones with ratios 16:15 (111.7 cents)
and 27:25 (133.2 cents). For further details, see below.

Main article: Anhemitonic scale

The condition of having semitones is called hemitonia;
that of having no semitones is anhemitonia. A musical
scale or chord containing semitones is called hemitonic;
one without semitones is anhemitonic.

7.1 Minor second

The minor second occurs in the major scale, between the
third and fourth degree, (mi (E) and fa (F) in C major),
and between the seventh and eighth degree (# (B) and do
(C) in C major). It is also called the diatonic semitone
because it occurs between steps in the diatonic scale. The
minor second is abbreviated m2 (or —2). Its inversion is
the major seventh (M7, or +7).

W) Listen to a minor second in equal temperament . Here,
middle C is followed by Db, which is a tone 100 cents
sharper than C, and then by both tones together.

Melodically, this interval is very frequently used, and
is of particular importance in cadences. In the perfect
and deceptive cadences it appears as a resolution of the
leading-tone to the tonic. In the plagal cadence, it appears
as the falling of the subdominant to the mediant. It also
occurs in many forms of the imperfect cadence, wherever
the tonic falls to the leading-tone.

Harmonically, the interval usually occurs as some form
of dissonance or a nonchord tone that is not part of the
functional harmony. It may also appear in inversions of a
major seventh chord, and in many added tone chords.
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7.2. AUGMENTED UNISON

The melodic minor second is an integral part of most cadences
of the Common practice period.

A harmonic minor second in J.S. Bach's Prelude in C major from
the WTC book 1, mm. 7-9. The minor second may be viewed
as a suspension of the B resolving into the following A minor
seventh chord.
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The opening measures of Frédéric Chopin's “wrong note” Etude.

In unusual situations, the minor second can add a great
deal of character to the music. For instance, Frédéric
Chopin's Etude Op. 25, No. 5 opens with a melody ac-
companied by a line that plays fleeting minor seconds.
These are used to humorous and whimsical effect, which
contrasts with its more lyrical middle section. This ec-
centric dissonance has earned the piece its nickname: the
“wrong note” étude. This kind of usage of the minor
second appears in many other works of the Romantic
period, such as Modest Mussorgsky's Ballet of the Un-
hatched Chicks. More recently, the music to the movie
Jaws exemplifies the minor second.
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7.2 Augmented unison
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Augmented unisons often appear as a consequence of secondary
dominants, such as those in the soprano voice of this sequence
from Felix Mendelssohn's Song Without Words Op. 102 No. 3,
mm. 47-49.

The augmented unison, the interval produced by the
augmentation, or widening by one-half step, of the perfect
unison, ! does not occur between diatonic scale steps, but
instead between a scale step and a chromatic alteration
of the same step. It is also called a chromatic semitone.
The augmented unison is abbreviated A1, or aug 1. Its
inversion is the diminished octave (d8, or dim 8). The
augmented unison is also the inversion of the augmented
octave, because the interval of the diminished unison
does not exist.[%! This is because a unison is always made
larger when one note of the interval is changed with an
accidental.”(8!

Melodically, an augmented unison very frequently oc-
curs when proceeding to a chromatic chord, such as a
secondary dominant, a diminished seventh chord, or an
augmented sixth chord. Its use is also often the conse-
quence of a melody proceeding in semitones, regardless
of harmonic underpinning, e.g. D, D§, E, F, F§. (Re-
stricting the notation to only minor seconds is impracti-
cal, as the same example would have a rapidly increasing
number of accidentals, written enharmonically as D, Eb,

Fb, G, Abb).

Harmonically, augmented unisons are quite rare in tonal
repertoire. In the example to the right, Liszt had written
an Eb against an E} in the bass. Here Eb was preferred
to a DY to make the tone’s function clear as part of an
F dominant seventh chord, and the augmented unison is
the result of superimposing this harmony upon an E pedal
point.

In addition to this kind of usage, harmonic augmented
unisons are frequently written in modern works involving
tone clusters, such as Iannis Xenakis' Evryali for piano
solo.


https://en.wikipedia.org/wiki/Common_practice_period
https://en.wikipedia.org/wiki/Johann_Sebastian_Bach
https://en.wikipedia.org/wiki/Well-Tempered_Clavier
https://en.wikipedia.org/wiki/Suspension_(music)
https://en.wikipedia.org/wiki/Fr%C3%A9d%C3%A9ric_Chopin
https://en.wikipedia.org/wiki/%C3%89tudes_(Chopin)
https://en.wikipedia.org/wiki/Fr%C3%A9d%C3%A9ric_Chopin
https://en.wikipedia.org/wiki/Fr%C3%A9d%C3%A9ric_Chopin
https://en.wikipedia.org/wiki/%C3%89tude_Op._25,_No._5_(Chopin)
https://en.wikipedia.org/wiki/Romantic_music
https://en.wikipedia.org/wiki/Modest_Mussorgsky
https://en.wikipedia.org/wiki/Pictures_at_an_Exhibition
https://en.wikipedia.org/wiki/Pictures_at_an_Exhibition
https://en.wikipedia.org/wiki/Jaws_(film)#Music
https://en.wikipedia.org/wiki/Secondary_dominant
https://en.wikipedia.org/wiki/Secondary_dominant
https://en.wikipedia.org/wiki/Sequence_(music)
https://en.wikipedia.org/wiki/Felix_Mendelssohn
https://en.wikipedia.org/wiki/Songs_without_Words
https://en.wikipedia.org/wiki/Augmentation_(music)
https://en.wikipedia.org/wiki/Half_step
https://en.wikipedia.org/wiki/Chromatic
https://en.wikipedia.org/wiki/Diminished_octave
https://en.wikipedia.org/wiki/Augmented_octave
https://en.wikipedia.org/wiki/Augmented_octave
https://en.wikipedia.org/wiki/Melody
https://en.wikipedia.org/wiki/Secondary_dominant
https://en.wikipedia.org/wiki/Diminished_seventh_chord
https://en.wikipedia.org/wiki/Augmented_sixth_chord
https://en.wikipedia.org/wiki/Harmony
https://en.wikipedia.org/wiki/Franz_Liszt
https://en.wikipedia.org/wiki/Dominant_seventh
https://en.wikipedia.org/wiki/Pedal_point
https://en.wikipedia.org/wiki/Pedal_point
https://en.wikipedia.org/wiki/Tone_clusters
https://en.wikipedia.org/wiki/Iannis_Xenakis

54

rinf. molto

! ! ! I
: P— 1 T I
igdidid e
T v
Franz Liszt's second Transcendental Etude, measure 63.

7.3 History

The semitone appeared in the music theory of Greek an-
tiquity as part of a diatonic or chromatic tetrachord, and
it has always had a place in the diatonic scales of Western
music since. The various modal scales of medieval music
theory were all based upon this diatonic pattern of tones
and semitones.

Though it would later become an integral part of the mu-
sical cadence, in the early polyphony of the 11th century
this was not the case. Guido of Arezzo suggested instead
in his Micrologus other alternatives: either proceeding by
whole tone from a major second to a unison, or an occur-
sus having two notes at a major third move by contrary
motion toward a unison, each having moved a whole tone.

“As late as the 13th century the half step was experienced
as a problematic interval not easily understood, as the ir-
rational [sic] remainder between the perfect fourth and

the ditone (g/(g)2 — 256)

3/(3 $13 .” In a melodic half step, no

“tendency was perceived of the lower tone toward the up-
per, or of the upper toward the lower. The second tone
was not taken to be the ‘goal’ of the first. Instead, the half
step was avoided in clausulae because it lacked clarity as
an interval.” V)

bos
L2
So

A dramatic chromatic scale in the opening measures of Luca
Marenzio's Solo e pensoso, ca. 1580. ( Play

However, beginning in the 13th century cadences begin
to require motion in one voice by half step and the other
a whole step in contrary motion.”! These cadences would
become a fundamental part of the musical language, even
to the point where the usual accidental accompanying the
minor second in a cadence was often omitted from the
written score (a practice known as musica ficta). By the
16th century, the semitone had become a more versatile
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interval, sometimes even appearing as an augmented uni-
son in very chromatic passages. Semantically, in the 16th
century the repeated melodic semitone became associ-
ated with weeping, see: passus duriusculus, lament bass,
and pianto.

By the Baroque era (1600 to 1750), the tonal harmonic
framework was fully formed, and the various musical
functions of the semitone were rigorously understood.
Later in this period the adoption of well temperaments
for instrumental tuning and the more frequent use of
enharmonic equivalences increased the ease with which
a semitone could be applied. Its function remained sim-
ilar through the Classical period, and though it was used
more frequently as the language of tonality became more
chromatic in the Romantic period, the musical function
of the semitone did not change.

In the 20th century, however, composers such as Arnold
Schoenberg, Béla Bartok, and Igor Stravinsky sought al-
ternatives or extensions of tonal harmony, and found
other uses for the semitone. Often the semitone was ex-
ploited harmonically as a caustic dissonance, having no
resolution. Some composers would even use large collec-
tions of harmonic semitones (tone clusters) as a source
of cacophony in their music (e.g. the early piano works
of Henry Cowell). By now, enharmonic equivalence was
a commonplace property of equal temperament, and in-
strumental use of the semitone was not at all problematic
for the performer. The composer was free to write semi-
tones wherever he wished.

7.4 Semitones in different tunings

The exact size of a semitone depends on the tuning system
used. Meantone temperaments have two distinct types
of semitones, but in the exceptional case of Equal tem-
perament, there is only one. The unevenly distributed
well temperaments contain many different semitones.
Pythagorean tuning, similar to meantone tuning, has two,
but in other systems of just intonation there are many
more possibilities.

7.4.1 Meantone temperament

In meantone systems, there are two different semitones.
This results because of the break in the circle of fifths that
occurs in the tuning system: diatonic semitones derive
from a chain of five fifths that does not cross the break,
and chromatic semitones come from one that does.

The chromatic semitone is usually smaller than the dia-
tonic. In the common quarter-comma meantone, tuned as
a cycle of tempered fifths from Eb to Gy, the chromatic
and diatonic semitones are 76.0 and 117.1 cents wide re-
spectively.

Extended meantone temperaments with more than 12
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notes still retain the same two semitone sizes, but there is
more flexibility for the musician about whether to use an
augmented unison or minor second. 31-tone equal tem-
perament is the most flexible of these, which makes an
unbroken circle of 31 fifths, allowing the choice of semi-
tone to be made for any pitch.

7.4.2 Equal temperament

12-tone equal temperament is a form of meantone tuning
in which the diatonic and chromatic semitones are exactly
the same, because its circle of fifths has no break. Each
semitone is equal to one twelfth of an octave. This is
a ratio of 21> (approximately 1.05946), or 100 cents,
and is 11.7 cents narrower than the 16:15 ratio (its most
common form in just intonation, discussed below).

All diatonic intervals can be expressed as an equivalent
number of semitones. For instance a whole tone equals
two semitones.

There are many approximations, rational or otherwise, to
the equal-tempered semitone. To cite a few:

e 18/17 =~ 99.0cents,
suggested by Vincenzo Galilei and used
by luthiers of the Renaissance,

4 2~

. ,/37\/5 ~ 100.4cents,
suggested by Marin Mersenne as a
constructible and more accurate alterna-

tive,

e (139/138)% ~ 99.9995cents,
used by Julidn Carrillo as part of a
sixteenth-tone system.

For more examples, see Pythagorean and Just systems of
tuning below.

7.4.3 Well temperament

There are many forms of well temperament, but the char-
acteristic they all share is that their semitones are of an
uneven size. Every semitone in a well temperament has
its own interval (usually close to the equal-tempered ver-
sion of 100 cents), and there is no clear distinction be-
tween a diatonic and chromatic semitone in the tuning.
Well temperament was constructed so that enharmonic
equivalence could be assumed between all of these semi-
tones, and whether they were written as a minor second
or augmented unison did not effect a different sound. In-
stead, in these systems, each key had a slightly different
sonic color or character, beyond the limitations of con-
ventional notation.
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7.4.4 Pythagorean tuning
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Pythagorean limma as five descending just perfect fifths
from C (the inverse is B+).
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Pythagorean apotome as seven just perfect fifths.

Like meantone temperament, Pythagorean tuning is a
broken circle of fifths. This creates two distinct semi-
tones, but because Pythagorean tuning is also a form
of 3-limit just intonation, these semitones are rational.
Also, unlike most meantone temperaments, the chro-
matic semitone is larger than the diatonic.

The Pythagorean diatonic semitone has a ratio of
256/243 (W0 play ), and is often called the Pythagorean
limma. It is also sometimes called the Pythagorean mi-
nor semitone. It is about 90.2 cents.

256 28
213 3 90.2cents

It can be thought of as the difference between three
octaves and five just fifths, and functions as a diatonic
semitone in a Pythagorean tuning.

The Pythagorean chromatic semitone has a ratio of
2187/2048 (W play ). It is about 113.7 cents. It may
also be called the Pythagorean apotome!'?'!'1112] or the
Pythagorean major semitone. (See Pythagorean interval.)

2187 37

2048 — 211 ~ 113.7cents
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It can be thought of as the difference between four perfect
octaves and seven just fifths, and functions as a chromatic
semitone in a Pythagorean tuning.

The Pythagorean limma and Pythagorean apotome are
enharmonic equivalents (chromatic semitones) and only
a Pythagorean comma apart, in contrast to diatonic and
chromatic semitones in meantone temperament and 5-
limit just intonation.

7.4.5 Just intonation

O
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16:15 diatonic semitone.

o VOo

16:15 diatonic semitone Play .

5

'Larger' or major limma on C Play .

A minor second in just intonation typically corresponds
to a pitch ratio of 16:15 () play ) or 1.0666... (ap-
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proximately 111.7 cents), called the just diatonic semi-
tone.['! This is a practical just semitone, since it is the
difference between a perfect fourth and major third (

4.5 _ 16,
347 157

The 16:15 just minor second arises in the C major scale
between B & C and E & F, and is, “the sharpest disso-
nance found in the scale.”!!4]

An augmented unison in just intonation is another semi-
tone of 25:24 (W) play ) or 1.0416... (approximately 70.7
cents). It is the difference between a 5:4 major third and
a 6:5 minor third. Composer Ben Johnston uses a sharp
an accidental to indicate a note is raised 70.7 cents, or a
flat to indicate a note is lowered 70.7 cents.[!>!

Two other kinds of semitones are produced by 5-limit
tuning. A chromatic scale defines 12 semitones as the
12 intervals between the 13 adjacent notes forming a full
octave (e.g. from C4 to C5). The 12 semitones produced
by a commonly used version of 5-limit tuning have four
different sizes, and can be classified as follows:

e Just, or smaller, or minor, chromatic semitone,
e.g. between Ep and E:

25
S = 21 ~ 70.7 cents

e Larger, or major, chromatic semitone, or larger
limma, or major chroma,!'"! e.g. between D) and
D:

135

Sy = 128 ~ 92.2 cents

e Just, or smaller, or minor, diatonic semitone,
e.g. between C and D):

16
S3 = 5 ~ 111.7 cents

e Larger, or major, diatonic semitone, e.g. be-
tween A and Bb:

27
Sy = % ~ 133.2 cents

The most frequently occurring semitones are the just ones
(S3 and S1): S occurs six times out of 12, S; three times,
S, twice, and S,4 only once.

The smaller chromatic and diatonic semitones differ from
the larger by the syntonic comma (81:80 or 21.5 cents).
The smaller and larger chromatic semitones differ from
the respective diatonic semitones by the same 128:125
diesis as the above meantone semitones. Finally, while
the inner semitones differ by the diaschisma (2048:2025
or 19.6 cents), the outer differ by the greater diesis
(648:625 or 62.6 cents).

Other ratios may function as a minor second. In 7-limit
there is the septimal diatonic semitone of 15:14 ("0 play
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) available between the 5-limit major seventh (15:8) and
the 7-limit minor seventh (7:4). There is also a smaller
septimal chromatic semitone of 21:20 (" play ) be-
tween a septimal minor seventh and a fifth (21:8) and an
octave and a major third (5:2). Both are more rarely used
than their 5-limit neighbours, although the former was of -
ten implemented by theorist Henry Cowell, while Harry
Partch used the latter as part of his 43-tone scale.

Under 11-limit tuning, there is a fairly common undec-
imal neutral second (12:11) (W) play ), but it lies on the
boundary between the minor and major second (150.6
cents). In just intonation there are infinitely many possi-
bilities for intervals that fall within the range of the semi-
tone (e.g. the Pythagorean semitones mentioned above),
but most of them are impractical.

In 17-limit just intonation, the major diatonic semitone is
15:14 or 119.4 cents ("0 Play ), and the minor diatonic
semitone is 17:16 or 105.0 cents.!'”!

Though the names diatonic and chromatic are often used
for these intervals, their musical function is not the same
as the two meantone semitones. For instance, 15:14
would usually be written as an augmented unison, func-
tioning as the chromatic counterpart to a diatonic 16:15.
These distinctions are highly dependent on the musical
context, and just intonation is not particularly well suited
to chromatic usage (diatonic semitone function is more
prevalent).

7.4.6 Other equal temperaments

19-tone equal temperament distinguishes between the
chromatic and diatonic semitones; in this tuning, the
chromatic semitone is one step of the scale () play 63.2
cents ), and the diatonic semitone is two (0 play 126.3
cents ). 31-tone equal temperament also distinguishes be-
tween these two intervals, which become 2 and 3 steps of
the scale, respectively. 53-ET has an even closer match
to the two semitones with 3 and 5 steps of its scale while
72-ET uses 4 (W) play 66.7 cents ) and 7 ("0 play 116.7
cents ) steps of its scale.

In general, because the two semitones can be viewed as
the difference between major and minor thirds, and the
difference between major thirds and perfect fourths, tun-
ing systems that match these just intervals closely will also
distinguish between the two types of semitones and match
their just intervals closely.

7.5 See also

List of meantone intervals

List of musical intervals

List of pitch intervals

Approach chord
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e Major second

Neutral second

Pythagorean interval

Regular temperament
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Chapter 8

Octave

For other uses, see Octave (disambiguation).
In music, an octave (Latin: octavus: eighth) or per-
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Layout of a musical keyboard (three octaves shown)
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fect octave is the interval between one musical pitch and
another with half or double its frequency. It is defined

by ANSI !l as the unit of frequency level when the base
of the logarithm is two. The octave relationship is a nat-
ural phenomenon that has been referred to as the “basic
miracle of music”, the use of which is “common in most
musical systems”.[?!

The most important musical scales are typically written
using eight notes, and the interval between the first and
last notes is an octave. For example, the C Major scale is
typically written C D EF G A B C, the initial and final C’s
being an octave apart. Two notes separated by an octave
have the same letter name and are of the same pitch class.

Three commonly cited examples of melodies featuring
the perfect octave as their opening interval are "Singin'
in the Rain", "Somewhere Over the Rainbow", and
"Stranger on the Shore".

The interval between the first and second harmonics of
the harmonic series is an octave.

The octave has occasionally been referred to as a
diapason.l’!

To emphasize that it is one of the perfect intervals (in-
cluding unison, perfect fourth, and perfect fifth), the oc-
tave is designated P8. The octave above or below an
indicated note is sometimes abbreviated 8va (= Italian
all'ottava), 8va bassa (= Italian all'ottava bassa, some-
times also 8vb), or simply 8 for the octave in the direction
indicated by placing this mark above or below the staff.

8.1 Theory

For example, if one note has a frequency of 440 Hz, the
note an octave above it is at 880 Hz, and the note an octave
below is at 220 Hz. The ratio of frequencies of two notes
an octave apart is therefore 2:1. Further octaves of a note
occur at 2" times the frequency of that note (where n is
an integer), such as 2, 4, 8, 16, etc. and the reciprocal of
that series. For example, 55 Hz and 440 Hz are one and
two octaves away from 110 Hz because they are 0.5 (or
21 and 4 (or 2?) times the frequency, respectively.

After the unison, the octave is the simplest interval in
music. The human ear tends to hear both notes as being
essentially “the same”, due to closely related harmonics.
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An example of an octave, from G4 to G5
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"Twinkle Twinkle Little Star" melody doubled in four octaves:
consonant and equivalent. Play

Notes separated by an octave “ring” together, adding a
pleasing sound to music. For this reason, notes an octave
apart are given the same note name in the Western system
of music notation—the name of a note an octave above
A is also A. This is called octave equivalency, the as-
sumption that pitches one or more octaves apart are mu-
sically equivalent in many ways, leading to the conven-
tion “that scales are uniquely defined by specifying the
intervals within an octave”.*! The conceptualization of
pitch as having two dimensions, pitch height (absolute
frequency) and pitch class (relative position within the
octave), inherently include octave circularity.™ Thus all
Cts, or all 1s (if C = 0), in any octave are part of the same
pitch class.

Octave equivalency is a part of most “advanced musi-
cal cultures”, but is far from universal in “primitive” and
early music.>/®! The languages in which the oldest ex-
tant written documents on tuning are written, Sumerian
and Akkadian, have no known word for “octave”. How-
ever, it is believed that a set of cuneiform tablets that
collectively describe the tuning of a nine-stringed instru-
ment, believed to be a Babylonian lyre, describe tunings
for seven of the strings, with indications to tune the re-
maining two strings an octave from two of the seven tuned
strings.!”) Leon Crickmore recently proposed that “The
octave may not have been thought of as a unit in its own
right, but rather by analogy like the first day of a new
seven-day week”.!®!

Monkeys experience octave equivalency, and its biolog-
ical basis apparently is an octave mapping of neurons in
the auditory thalamus of the mammalian brain.!! Stud-
ies have also shown the perception of octave equivalence
in rats (Blackwell & Schlosberg, 1943), human infants
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"Twinkle Twinkle Little Star" melody doubled at fifths: fairly
consonant but not equivalent. Play

(Demany & Armand, 1984),l'1 and musicians (Allen,
1967) but not starlings (Cynx, 1993), 4-9 year old chil-
dren (Sergeant, 1983), or nonmusicians (Allen, 1967).[4!
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"Twinkle Twinkle Little Star" melody doubled at seconds: neither
consonant nor equivalent. Play

While octaves commonly refer to the perfect octave
(P8), the interval of an octave in music theory encom-
passes chromatic alterations within the pitch class, mean-
ing that Gl to Gf (13 semitones higher) is an Augmented
octave (A8), and Gf to Gb (11 semitones higher) is a
diminished octave (d8). The use of such intervals is
rare, as there is frequently a preferable enharmonic no-
tation available, but these categories of octaves must be
acknowledged in any full understanding of the role and
meaning of octaves more generally in music.

8.2 Notation
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Octaves are identified with various naming systems.
Among the most common are the Scientific, Helmholtz,
Organ Pipe, Midi, and Midi Note systems.
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An example of the same two notes expressed regularly, in an 8va
bracket, and in a 15ma bracket
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Ratio Bridge Length
0 1/1
64/1 63/64
32/1 31/32
16/1 15/16

8/1 7/8

4/1 3/4

2/1 1/2

11 0

Nut

Six octaves on a monochord

In writing, a specific octave is often indicated through the
addition of a number after the note letter name. Thus
middle C is “C4”, because of the note’s position as the
fourth C key on a standard 88-key piano keyboard, while
the C above is “C5”, in a system known as scientific pitch
notation.

The notation 8va is sometimes seen in sheet music, mean-
ing “play this an octave higher than written” (all’ ottava:
“at the octave” or all' 8va). 8va stands for ottava, the
Italian word for octave (or “eighth”); the octave above
may be specified as ortava alta or ottava sopra). Some-
times 8va is used to tell the musician to play a passage
an octave lower, though the similar notation 8vb (oftava
bassa or ottava sotta) is more common. Similarly, 15Sma
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(quindicesima) means “play two octaves higher than writ-
ten” and 15mb (quindicesima bassa) means “play two oc-
taves lower than written.” The abbreviations col 8, coll' 8,
and c. 8va stand for coll'ottava, meaning “play the notes
in the passage together with the notes in the notated oc-
taves”. Any of these directions can be cancelled with the
word loco, but often a dashed line or bracket indicates the
extent of the music affected.!!'!]

For music-theoretical purposes (not on sheet music), oc-
tave can be abbreviated as P8 (which is an abbreviation
for Perfect Eighth, the interval between 12 semitones or
an octave).

8.2.1 First octave

In music theory, the first octave, also called the con-
tra octave, ranges from Cl, or about 32.7 Hz, to C2,
about 65.4 Hz, in equal temperament using A440 tun-
ing. This is the lowest complete octave of most pianos
(excepting the Bosendorfer Imperial Grand). The low-
est notes of instruments such as double bass, electric
bass, extended-range bass clarinet, contrabass clarinet,
bassoon, contrabassoon, tuba and sousaphone are part of
the first octave.

The ability of vocalists to sing competently in the first
octave is rare, even for males. A singer who can reach
notes in this range is known as a basso profondo, Ital-
ian for “deep bass”. A Russian bass can also sing in
this range, and the fundamental pitches sung by Tibetan
monks and the throat singers of Siberia and Mongolia are
in this range.

8.3 See also

e Blind octave

e Decade

o Eight foot pitch

e Octave species

e Pitch circularity

e Pseudo-octave

e Pythagorean interval

e Solfege
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Chapter 9

Tritone

For other uses, see Tritone (disambiguation).

In music theory, the tritone is strictly defined as a musical
interval composed of three adjacent whole tones.!'! For
instance, the interval from F up to the B above it (in short,
F-B) is a tritone as it can be decomposed into the three
adjacent whole tones F-G, G-A, and A-B. According to
this definition, within a diatonic scale there is only one tri-
tone for each octave. For instance, the above-mentioned
interval F-B is the only tritone which can be formed using
the notes of the C major scale. A tritone is also commonly
defined as an interval spanning six semitones. According
to this definition, a diatonic scale contains two tritones for
each octave. For instance, the above-mentioned C major
scale contains the tritones F-B (from F to the B above it,
also called augmented fourth) and B-F (from B to the
F above it, also called diminished fifth, semidiapente,
or semitritonus).!?!

In classical music, the tritone is a harmonic and melodic
dissonance and is important in the study of musical
harmony. The tritone can be used to avoid traditional
tonality: “Any tendency for a tonality to emerge may be
avoided by introducing a note three whole tones distant
from the key note of that tonality.”'®! Contrarily, the tri-
tone found in the dominant seventh chord helps establish
the tonality of a composition. These contrasting uses ex-
hibit the flexibility, ubiquity, and distinctness of the tri-
tone in music.

The condition of having tritones is called tritonia; that of
having no tritones is atritonia. A musical scale or chord
containing tritones is called tritonic; one without tritones
is atritonic.

9.1 Augmented fourth and dimin-
ished fifth

Chromatic scale on C: full octave ascending and descending Play
in equal temperament .

63

A A4 d5 A4 d5 A4 A4 d5 A4 d5 A4 d5d5 A4

o to

b A - e I |

v e fe OO0

]
1 21
31

41

51 ]

61

d5ds A4 d5 A4 d5 A4 A4 d5 A4 d5 A4 d5

Full ascending and descending chromatic scale on C, with tritone
above each pitch. Pairs of tritones that are inversions of each
other are marked below.
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The augmented fourth between C and Fff and the diminished fifth
between C and Gb are enharmonically equivalent intervals. Both
are 600 cents wide in 12-TET. Play .

O
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Since a chromatic scale is formed by 12 pitches (each a
semitone apart from its neighbors), it contains 12 distinct
tritones, each starting from a different pitch and span-
ning six semitones. According to a complex but widely
used naming convention, six of them are classified as aug-
mented fourths, and the other six as diminished fifths.

Under that convention, a fourth is an interval encompass-
ing four staff positions, while a fifth encompasses five
staff positions (see interval number for more details). The
augmented fourth (A4) and diminished fifth (d5) are de-
fined as the intervals produced by widening the perfect
fourth and narrowing the perfect fifth by one chromatic
semitone.¥! They both span six semitones, and they are
the inverse of each other, meaning that their sum is ex-
actly equal to one perfect octave (A4 + d5 = P8). In 12-
tone equal temperament, the most commonly used tuning
system, the A4 is equivalent to a d5, as both have the size


https://en.wikipedia.org/wiki/Tritone_(disambiguation)
https://en.wikipedia.org/wiki/Music_theory
https://en.wikipedia.org/wiki/Interval_(music)
https://en.wikipedia.org/wiki/Interval_(music)
https://en.wikipedia.org/wiki/Major_second
https://en.wikipedia.org/wiki/Diatonic_scale
https://en.wikipedia.org/wiki/Octave
https://en.wikipedia.org/wiki/C_major
https://en.wikipedia.org/wiki/Semitone
https://en.wikipedia.org/wiki/Classical_music
https://en.wikipedia.org/wiki/Consonance_and_dissonance
https://en.wikipedia.org/wiki/Harmony
https://en.wikipedia.org/wiki/Tonality
https://en.wikipedia.org/wiki/Dominant_seventh_chord
https://en.wikipedia.org/wiki/Anhemitonic_scale
https://en.wikipedia.org/wiki/Anhemitonic_scale
https://en.wikipedia.org/wiki/Scale_(music)
https://en.wikipedia.org/wiki/Chord_(music)
https://en.wikipedia.org/wiki/Anhemitonic_scale
https://en.wikipedia.org/wiki/Anhemitonic_scale
https://en.wikipedia.org/wiki/Media:ChromaticScaleUpDown.ogg
https://en.wikipedia.org/wiki/Media:ChromaticScaleUpDown.ogg
https://en.wikipedia.org/wiki/Enharmonic
https://en.wikipedia.org/wiki/Cent_(music)
https://en.wikipedia.org/wiki/12-TET
https://en.wikipedia.org/wiki/Media:Tritone_on_C.mid
https://en.wikipedia.org/wiki/Chromatic_scale
https://en.wikipedia.org/wiki/Interval_(music)#Interval_number_and_quality
https://en.wikipedia.org/wiki/Staff_position
https://en.wikipedia.org/wiki/Interval_(music)#Number
https://en.wikipedia.org/wiki/Augmentation_(music)
https://en.wikipedia.org/wiki/Perfect_fourth
https://en.wikipedia.org/wiki/Perfect_fourth
https://en.wikipedia.org/wiki/Diminution
https://en.wikipedia.org/wiki/Perfect_fifth
https://en.wikipedia.org/wiki/Chromatic_semitone
https://en.wikipedia.org/wiki/Chromatic_semitone
https://en.wikipedia.org/wiki/Inversion_(music)
https://en.wikipedia.org/wiki/Perfect_octave
https://en.wikipedia.org/wiki/Equal_temperament
https://en.wikipedia.org/wiki/Equal_temperament
https://en.wikipedia.org/wiki/Tuning_system
https://en.wikipedia.org/wiki/Tuning_system
https://en.wikipedia.org/wiki/Enharmonic

64

of exactly half an octave. In most other tuning systems,
they are not equivalent, and neither is exactly equal to half
an octave.

Any augmented fourth can be decomposed into three
whole tones. For instance, the interval F-B is an aug-
mented fourth and can be decomposed into the three ad-
jacent whole tones F-G, G—A, and A-B.

The above is not possible for the diminished fifth. The
reason is that a whole tone is a major second, and ac-
cording to a rule explained elsewhere, the composition of
three seconds is always a fourth (for instance, an A4). To
obtain a fifth (for instance, a d5), it is necessary to add an-
other second. For instance, using the notes of the C major
scale, the diminished fifth B-F can be decomposed into
the four adjacent intervals

B—C (minor second), C—D (major second), D—
E (major second), and E-F (minor second).

Using the notes of a chromatic scale, B-F may be also
decomposed into the four adjacent intervals

B—C# (major second), C-D4 (major second),
D#-E¢ (major second), and Ef-F (diminished
second).

Notice that the latter diminished second is formed by
two enharmonically equivalent notes (E# and F). On a
piano keyboard, these notes are produced by the same
key. However, in the above-mentioned naming conven-
tion, they are considered to be different notes, as they are
written on different staff positions.

9.2 Definitions

cHl

B O
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D#/

A Eb

G# E
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C TRy

Gb

Tritone drawn in the chromatic circle.

CHAPTER 9. TRITONE

A tritone (abbreviation: 77) is traditionally defined as a
musical interval composed of three whole tones. As the
symbol for whole tone is 7, this definition may be also
written as follows:

TT =T+T+T

Only if the three tones are of the same size (which is not
the case for many tuning systems) can this formula be
simplified to:

1T =3T

This definition, however, has two different interpretations
(broad and strict).

9.2.1 Broad
scale)

interpretation (chromatic

In a chromatic scale, the interval between any note and
the previous or next is a semitone. Using the notes of a
chromatic scale, each tone can be divided into two semi-
tones:

T=58+S

For instance, the tone from C to D (in short, C-D) can
be decomposed into the two semitones C—C} and Cf-D
by using the note C}f, which in a chromatic scale lies be-
tween C and D. This means that, when a chromatic scale
is used, a tritone can be also defined as any musical inter-
val spanning six semitones:

TT = T+T+T = S+S+S+S+S+S.

According to this definition, with the twelve notes of a
chromatic scale it is possible to define twelve different
tritones, each starting from a different note and ending
six notes above it. Although all of them span six semi-
tones, six of them are classified as A4, and the other six
as ds.

9.2.2 Strict interpretation (diatonic scale)

Within a diatonic scale, whole tones are always formed by
adjacent notes (such as C and D) and therefore they are
regarded as incomposite intervals. In other words, they
cannot be divided into smaller intervals. Consequently,
in this context the above-mentioned “decomposition” of
the tritone into six semitones is typically not allowed.

If a diatonic scale is used, with its 7 notes it is possible
to form only one sequence of three adjacent whole tones
(T+T+T). This interval is an A4. For instance, in the
C major diatonic scale (C-D-E-F-G-A-B-...), the only
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9.3. SIZE IN DIFFERENT TUNING SYSTEMS

tritone is from F to B. It is a tritone because F-G, G-A,
and A-B are three adjacent whole tones. It is a fourth
because the notes from F to B are four (F, G, A, B). Itis
augmented (i.e., widened) because it is wider than most
of the fourths found in the scale (they are perfect fourths).

According to this interpretation, the d5 is not a tritone.
Indeed, in a diatonic scale, there’s only one d5, and this
interval does not meet the strict definition of tritone, as it
is formed by one semitone, two whole tones, and another
semitone:

d5 = S+T+T+S.

For instance, in the C major diatonic scale, the only d5
is from B to F. It is a fifth because the notes from B to F
are five (B, C, D, E, F). It is diminished (i.e. narrowed)
because it is smaller than most of the fifths found in the
scale (they are perfect fifths).

9.3 Size in different tuning systems

FHe

Tritone: just augmented fourth between C and Fff+ Play 45:32
(590.22 cents) .

i

Tritone: Pythagorean augmented fourth between C and Ffi++
Play 729:512 (611.73 cents) .

In 12-tone equal temperament, the A4 is exactly half an
octave (i.e., a ratio of v2:1 or 600 cents; W) play ). The
inverse of 600 cents is 600 cents. Thus, in this tuning
system, the A4 and its inverse (d5) are equivalent.

The half-octave or equal tempered A4 and d5 are unique
in being equal to their own inverse (each to the other).
In other meantone tuning systems, besides 12-tone equal
temperament, A4 and d5 are distinct intervals because
neither is exactly half an octave. In any meantone tuning
near to %,-comma meantone the A4 will be near to the
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'Y,

Tritone: the classic augmented fourth between C and Fff Play
25:18 (568.72 cents)
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Tritone: the classic diminished fifth between C and Gb Play 36:25
(631.28 cents)

O
Y ©-

Lesser septimal tritone on between C and Gb™! Play 7:5 (582.51
cents) .

'Y,

Greater septimal tritone between C and F#©! Play 10:7 (617.49
cents) .

©-

ratio 7/ (582.51) and the dS to 1% (617.49), which is
what these intervals are taken to be in septimal meantone
temperament. In 31 equal temperament, for example, the
A4 is 619.35 cents, whereas the d5 is 580.65 cents. This
is perceptually indistinguishable from septimal meantone
temperament.

Since they are the inverse of each other, by definition A4
and d5 always add up to exactly one perfect octave:
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A4 +d5 = PS.

On the other hand, two A4 add up to six whole tones. In
equal temperament, this is equal to exactly one perfect
octave:

A4 + A4 = PS.

In quarter-comma meantone temperament, this is a diesis
(128/125) less than a perfect octave:

A4 + A4 = P8 - diesis.

In just intonation several different sizes can be chosen
both for the A4 and the d5. For instance, in 5-limit tun-
ing, the A4 is either 45/32[6171181 or 25/18,1°1 and the
ds is either 64/45 ) Play or 36/25,19 or 1024:729%)
Play . The 64:45 just diminished fifth arises in the C
major scale between B and F, consequently the 45:32 aug-
mented fourth arises between F and B.l'!]

These ratios are not in all contexts regarded as strictly just
but they are the justest possible in 5-limit tuning. 7-limit
tuning allows for the justest possible ratios (ratios with the
smallest numerator and denominator), namely 7/5 for the
A4 (about 582.5 cents, also known as septimal tritone)
and 10/7 for the d5 (about 617.5 cents, also known as
Euler’s tritone).[®/121113] These ratios are more consonant
than 17/12 (about 603.0 cents) and 24/17 (about 597.0
cents), which can be obtained in 17-limit tuning, yet the
latter are also fairly common, as they are closer to the
equal-tempered value of 600.0 cents.

9.4 Eleventh harmonic

u‘i
-©-
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Eleventh harmonic between C and FT. Play 11:8 (551.32 cents)

Known as the lesser undecimal tritone or undecimal
semi-augmented fourth, 11:8 (551.318 cents), the ratio of
the eleventh harmonic (F$4 above C1), is found in some
just tunings and on many instruments. For example, very
long alphorns may reach the twelfth harmonic and tran-
scriptions of their music usually show the eleventh har-
monic sharp (Ff above C, for example), as in Brahms's
First Symphony.!'¥ This note is often corrected to 4:3 on
the natural horn in just intonation or Pythagorean tunings,
but the pure eleventh harmonic was used in pieces includ-
ing Britten's Serenade for tenor, horn and strings."!

CHAPTER 9. TRITONE

Use of the eleventh harmonic in the prologue to Britten’s Serenade
for tenor, horn and strings. Play

9.5 Dissonance and expressiveness

Compared to other commonly occurring intervals like the
major second or the minor third, the augmented fourth
and the diminished fifth (both two valid enharmonic in-
terpretations of the tritone) are considered awkward in-
tervals to sing. Western composers have traditionally
avoided using it explicitly in their melody lines, often pre-
ferring to use passing notes (between the first and second
note of the tritone) or skipping to a different note first
(e.g., F>C—B or F>A—B instead of F—B) instead of
using a direct leap of an augmented fourth or diminished
fifth in their melodies. However, as time went by, com-
posers have gradually used the tritone more and more in
their music, disregarding its awkwardness and exploiting
its expressiveness.

The unstable character of the tritone sets
it apart, as discussed in [28] [Paul Hindemith.
The Craft of Musical Composition, Book 1. As-
sociated Music Publishers, New York, 1945].
It can be expressed as a ratio by compounding
suitable superparticular ratios. Whether it is as-
signed the ratio 64/45 or 45/32, depending on
the musical context, or indeed some other ra-
tio, it is not superparticular, which is in keeping
with its unique role in music.%!

Although this ratio [45/32] is composed of
numbers which are multiples of 5 or under,
they are excessively large for a 5-limit scale,
and are sufficient justification, either in this
form or as the tempered “tritone,” for the epi-
thet “diabolic,” which has been used to charac-
terize the interval. This is a case where, be-
cause of the largeness of the numbers, none
but a temperament-perverted ear could possi-
bly prefer 45/32 to a small-number interval of
about the same width.!'”]

In the Pythagorean ratio 81/64 both num-
bers are multiples of 3 or under, yet because
of their excessive largeness the ear certainly
prefers 5/4 for this approximate degree, even
though it involves a prime number higher than
3. In the case of the 45/32, 'tritone' our the-
orists have gone around their elbows to reach
their thumbs, which could have been reached
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9.7. HISTORICAL USES

simply and directly and non-'diabolically' via
number 7.[17]

9.6 Common uses

9.6.1 Occurrences in diatonic scales

The augmented fourth (A4) occurs naturally between the
fourth and seventh scale degrees of the major scale (for
example, from F to B in the key of C major). It is also
present in the natural minor scale as the interval formed
between the second and sixth scale degrees (for example,
from D to Ab in the key of C minor). The melodic mi-
nor scale, having two forms, presents a tritone in differ-
ent locations when ascending and descending (when the
scale ascends, the tritone appears between the third and
sixth scale degrees and the fourth and seventh scale de-
grees, and when the scale descends, the tritone appears
between the second and sixth scale degrees). Supertonic
chords using the notes from the natural minor mode will
thus contain a tritone, regardless of inversion. Containing
tritones, these scales are tritonic.

9.6.2 Occurrences in chords

The dominant seventh chord in root position contains a
diminished fifth (tritone) within its pitch construction: it
occurs between the third and seventh above the root. In
addition, augmented sixth chords, some of which are en-
harmonic to dominant seventh chords, contain tritones
spelled as augmented fourths (for example, the German
sixth, from A to Dj in the key of A minor); the French
sixth chord can be viewed as a superposition of two tri-
tones a major second apart.

The diminished triad also contains a tritone in its con-
struction, deriving its name from the diminished-fifth in-
terval (i.e. a tritone). The half-diminished seventh chord
contains the same tritone, while the fully diminished sev-
enth chord is made up of two superposed tritones a minor
third apart.

Other chords built on these, such as ninth chords, often
include tritones (as diminished fifths).

9.6.3 Resolution

In all of the sonorities mentioned above, used in func-
tional harmonic analysis, the tritone pushes towards res-
olution, generally resolving by step in contrary motion.
This determines the resolution of chords containing tri-
tones.

The augmented fourth resolves outward to a minor or
major sixth. The inversion of this, a diminished fifth,
resolves inward to a major or minor third. The dimin-
ished fifth is often called a tritone in modern tonal theory,

r
6\"‘

o =

Tritone resolution inward ( Play ), and outwards ( Play ).

but functionally and notationally it can only resolve in-
wards as a diminished fifth and is therefore not reckoned
a tritone—that is, an interval composed of three adjacent
whole tones—in mid-renaissance (early 16th-century)!!®!
through baroque music theory.

9.6.4 Other uses

The tritone is also one of the defining features of the
AN

Locrian mode, being featured between the 1 and fifth

scale degrees.

The half-octave tritone interval is used in the musi-
cal/auditory illusion known as the tritone paradox.

9.7 Historical uses
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The theme opening Claude Debussy's Prélude a I'aprés-midi d'un
faune outlines a tritone (between Cff and G) Play

The tritone is a restless interval, classed as a dissonance
in Western music from the early Middle Ages through to
the end of the common practice period. This interval was
frequently avoided in medieval ecclesiastical singing be-
cause of its dissonant quality. The first explicit prohibi-
tion of it seems to occur with the development of Guido
of Arezzo's hexachordal system, which made Bb a dia-
tonic note, namely as the fourth degree of the hexachord
on F. From then until the end of the Renaissance the tri-
tone was regarded as an unstable interval and rejected as
a consonance by most theorists.!'”!

The name diabolus in musica (“the Devil in music”) has
been applied to the interval from at least the early 18th
century, though its use is not restricted to the tritone.
Andreas Werckmeister cites this term in 1702 as being
used by “the old authorities” for both the tritone and for
the clash between chromatically related tones such as F
and Fﬁ,m] and five years later likewise calls “diabolus in
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musica” the opposition of “square” and “round” B (Bl
and Bb, respectively) because these notes represent the
juxtaposition of “mi contra fa”.”!l Johann Joseph Fux
cites the phrase in his seminal 1725 work Gradus ad
Parnassum, Georg Philipp Telemann in 1733 describes,
“mi against fa”, which the ancients called “Satan in mu-
sic”, and Johann Mattheson in 1739 writes that the “older
singers with solmization called this pleasant interval 'mi
contra fa' or 'the devil in music'.?>! Although the latter
two of these authors cite the association with the devil as
from the past, there are no known citations of this term
from the Middle Ages, as is commonly asserted.!>3) How-
ever Denis Arnold, in the New Oxford Companion to Mu-
sic, suggests that the nickname was already applied early
in the medieval music itself:

It seems first to have been designated as a
“dangerous” interval when Guido of Arezzo
developed his system of hexachords and with
the introduction of B flat as a diatonic note, at
much the same time acquiring its nickname of
“Diabolus in Musica” (“the devil in music”).[?*

Because of that original symbolic association with the
devil and its avoidance, this interval came to be heard in
Western cultural convention as suggesting an “evil” con-
notative meaning in music. Today the interval continues
to suggest an “oppressive”, “scary”, or “evil” sound and is
known colloquially as “The Devil’s Interval”. However,
suggestions that singers were excommunicated or other-
wise punished by the Church for invoking this interval are
likely fanciful. At any rate, avoidance of the interval for
musical reasons has a long history, stretching back to the
parallel organum of the Musica Enchiriadis. In all these
expressions, including the commonly cited “mi contra fa
est diabolus in musica”, the “mi” and “fa” refer to notes
from two adjacent hexachords. For instance, in the tri-
tone B—F, B would be “mi”, that is the third scale degree
in the “hard” hexachord beginning on G, while F would
be “fa”, that is the fourth scale degree in the “natural”
hexachord beginning on C.

Later in history with the rise of the Baroque and Classi-
cal music era, that interval came to be perfectly accepted,
but yet was used in a specific controlled way, notably
through the principle of the tension/release mechanism of
the tonal system. In that system (which is the fundamen-
tal musical grammar of Baroque and Classical music), the
tritone is one of the defining intervals of the dominant-
seventh chord and two tritones separated by a minor third
give the fully diminished seventh chord its characteristic
sound. In minor, the diminished triad (comprising two
minor thirds which together add up to a tritone) appears
on the second scale degree, and thus features prominently
in the progression ii°-V-i. Often, the inversion ii%0 is
used to move the tritone to the inner voices as this allows
for stepwise motion in the bass to the dominant root. In
three-part counterpoint, free use of the diminished triad
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in first inversion is permitted, as this eliminates the tritone
relation to the bass.[*!]

It is only with the Romantic music and modern classical
music that composers started to use it totally freely, with-
out functional limitations notably in an expressive way to
exploit the “evil” connotations which are culturally asso-
ciated to it (e.g., Franz Liszt's use of the tritone to suggest
Hell in his Dante Sonata). The tritone was also exploited
heavily in that period as an interval of modulation for
its ability to evoke a strong reaction by moving quickly
to distantly related keys. Later on, in twelve-tone mu-
sic, serialism, and other 20th century compositional id-
ioms it came to be considered as a neutral interval.”®! In
some analyses of the works of 20th century composers,
the tritone plays an important structural role; perhaps the
most cited is the axis system, proposed by Erné Lend-
vai, in his analysis of the use of tonality in the music of
Béla Bartok.[>”! Tritone relations are also important in the
music of George Crumb. George Harrison uses tritones
on the downbeats of the opening phrases of the Beatles
songs "The Inner Light", "Blue Jay Way" and "Within
You Without You", creating a prolonged sense of sus-
pended resolution.?8!

o -

Tritone substitution: F{f7 may substitute for C7, and vice versa,
because they both share Eff and Bb/Aff and due to voice leading
considerations. Play

Tritones also became important in the development of
jazz tertian harmony, where triads and seventh chords are
often expanded to become 9th, 11th, or 13th chords, and
the tritone often occurs as a substitute for the naturally
occurring interval of the perfect 11th. Since the perfect
11th (i.e. an octave plus perfect fourth) is typically per-
ceived as a dissonance requiring a resolution to a major
or minor 10th, chords that expand to the 11th or beyond
typically raise the 11th a semitone (thus giving us an aug-
mented or sharp 11th, or an octave plus a tritone from the
root of the chord) and present it in conjunction with the
perfect 5th of the chord. Also in jazz harmony, the tri-
tone is both part of the dominant chord and its substitute
dominant (also known as the sub V chord). Because they
share the same tritone, they are possible substitutes for
one another. This is known as a tritone substitution. The
tritone substitution is one of the most common chord and
improvisation devices in jazz.

In the theory of harmony it is known that
a diminished interval needs to be resolved in-
wards, and an augmented interval outwards.
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...and with the correct resolution of the frue tri-
tones this desire is totally satisfied. However,
if one plays a just diminished fifth that is per-
fectly in tune, for example, there is no wish to
resolve it to a major third. Just the opposite—
aurally one wants to enlarge it to a minor sixth.
The opposite holds true for the just augmented
fourth....

These apparently contradictory aural experi-
ences become understandable when the cents
of both types of just tritones are compared
with those of the true tritones and then read
‘crossed-over'. One then notices that the just
augmented fourth of 590.224 cents is only 2
cents bigger than the true diminished fifth of
588.270 cents, and that both intervals lie be-
low the middle of the octave of 600.000 cents.
It is no wonder that, following the ear, we want
to resolve both downwards. The ear only de-
sires the tritone to be resolved upwards when it
is bigger than the middle of the octave. There-
fore the opposite is the case with the just di-
minished fifth of 609.776 cents....["!

9.8 See also

List of meantone intervals

List of musical intervals

List of pitch intervals

Hexatonic scale#Tritone scale
Consecutive fifths#Unequal fifths

Petrushka chord

9.9 Sources

(1]

(2]

Don Michael Randel (2003). The Harvard Dictionary of
Music: Fourth Edition. Harvard University Press. ISBN
0-674-01163-5.

E.g., Jacobus Leodiensis, Speculum musicae, Liber se-
cundus, in Jacobi Leodiensis Speculum musicae, edited
by Roger Bragard, Corpus Scriptorum de Musica 3/2
([Rome]: American Institute of Musicology, 1961): 128—
31, citations on 192-96, 200, and 229; Jacobus Leodien-
sis, Speculum musicae, Liber sextus, in Jacobi Leodien-
sis Speculum musicae, edited by Roger Bragard, Corpus
Scriptorum de Musica 3/6 ([Rome]: American Institute
of Musicology, 1973): 1-161, citations on 52 and 68; Jo-
hannes Torkesey, Declaratio et expositio, London: British
Library, Lansdowne 763, ff.89v-94v, citations on {.92r,2—
3; Prosdocimus de Beldemandis, Tractatus musice specu-
lative, in D. Raffaello Baralli and Luigi Torri, “Il Trat-
tato di Prosdocimo de' Beldomandi contro il Lucidario di

(3]

(4]

(5]

(6]

(7]

(8]

(91

(10]

(11]

(12]

(13]

(14]

[15]

(16]

(17]

69

Marchetto da Padova per la prima volta trascritto e illus-
trato”, Rivista Musicale Italiana 20 (1913): 731-62, cita-
tions on 732-34.

Smith Brindle, Reginald (1966). Serial Composition.
Oxford University Press. p. 66. ISBN 0-19-311906-4.

Bruce Benward & Marilyn Nadine Saker (2003). Music:
In Theory and Practice, Vol. I, seventh edition (Boston:
McGraw-Hill), p. 54. ISBN 978-0-07-294262-0.

Fonville, John. “Ben Johnston’s Extended Just Intonation-
A Guide for Interpreters”, p. 121-22, Perspectives of New
Music, Vol. 29, No. 2 (Summer, 1991), pp. 106-37.

Partch, Harry. (1974). Genesis of a Music: An Account of
a Creative Work, Its Roots and Its Fulfillments, second edi-
tion, enlarged (New York: Da Capo Press): p. 69. ISBN
0-306-71597-X (cloth); ISBN 0-306-80106-X (pbk).

Renold, Maria (2004). Intervals, Scales, Tones and the
Concert Pitch C=128Hz, translated from the German by
Bevis Stevens, with additional editing by Anna R. Meuss
(Forest Row: Temple Lodge): p. 15-16. ISBN 1-
902636-46-5.

Helmholtz, Hermann von (2005). On the Sensations of
Tone as a Physiological Basis for the Theory of Music,
p- 457. ISBN 1-4191-7893-8. “Cents in interval: 590,
Name of Interval: Just Tritone, Number to an Octave: 2.0.
Cents in interval: 612, Name of Interval: Pyth. Tritone,
Number to an Octave: 2.0.”

Haluska , Jan (2003), The Mathematical Theory of Tone
Systems, Pure and Applied Mathematics Series 262 (New
York: Marcel Dekker; London: Momenta), p. xXiv.
ISBN 0-8247-4714-3. “25:18 classic augmented fourth”.

Haluska (2003), p. xxv. “36/25 classic diminished fifth”.

Paul, Oscar (1885). A manual of harmony for use
in music-schools and seminaries and for self-instruction,
p-165. Theodore Baker, trans. G. Schirmer.

Haluska (2003). p. xxiii. “7/5 septimal or Huygens’ tri-
tone, Bohlen-Pierce fourth”, “10/7 Euler’s tritone”.

Strange, Patricia and Patricia, Allen (2001). The contem-
porary violin: Extended performance techniques, p. 147.
ISBN 0-520-22409-4. "...septimal tritone, 10:7; smaller
septimal tritone, 7:5;...This list is not exhaustive, even
when limited to the first sixteen partials. Consider the very
narrow augmented fourth, 13:9....just intonation is not an
attempt to generate necessarily consonant intervals.”

Monelle, Raymond (2006). The Musical Topic: Hunt, Mil-
itary And Pastoral, p.102. ISBN 9780253347664.

Fauvel, John; Flood, Raymond; and Wilson, Robin
J. (2006). Music And Mathematics, p.21-22. ISBN
9780199298938.

Haluska (2003), p. 286.

Partch (1974), p. 115. ISBN 0-306-80106-X.


https://en.wikipedia.org/wiki/List_of_meantone_intervals
https://en.wikipedia.org/wiki/Interval_(music)
https://en.wikipedia.org/wiki/List_of_pitch_intervals
https://en.wikipedia.org/wiki/Hexatonic_scale#Tritone_scale
https://en.wikipedia.org/wiki/Consecutive_fifths#Unequal_fifths
https://en.wikipedia.org/wiki/Petrushka_chord
https://en.wikipedia.org/wiki/Don_Michael_Randel
https://en.wikipedia.org/wiki/Harvard_Dictionary_of_Music
https://en.wikipedia.org/wiki/Harvard_Dictionary_of_Music
https://en.wikipedia.org/wiki/Harvard_University_Press
http://www.hup.harvard.edu/catalog.php?isbn=9780674011632
http://www.hup.harvard.edu/catalog.php?isbn=9780674011632
https://en.wikipedia.org/wiki/Jacobus_Leodiensis
https://en.wikipedia.org/wiki/Prosdocimus_de_Beldemandis
https://en.wikipedia.org/wiki/Reginald_Smith_Brindle
http://books.google.com/books?id=gvNLXHpusw8C
https://en.wikipedia.org/wiki/Oxford_University_Press
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0-19-311906-4
https://en.wikipedia.org/wiki/Special:BookSources/9780072942620
https://en.wikipedia.org/wiki/Genesis_of_a_Music
https://en.wikipedia.org/wiki/Special:BookSources/030671597X
https://en.wikipedia.org/wiki/Special:BookSources/030671597X
https://en.wikipedia.org/wiki/Special:BookSources/030680106X
https://en.wikipedia.org/wiki/Special:BookSources/1902636465
https://en.wikipedia.org/wiki/Special:BookSources/1902636465
https://en.wikipedia.org/wiki/Special:BookSources/1419178938
https://en.wikipedia.org/wiki/Special:BookSources/0824747143
http://books.google.com/books?id=4WEJAQAAMAAJ&dq=musical+interval+%2522pythagorean+major+third%2522&source=gbs_navlinks_s
http://books.google.com/books?id=4WEJAQAAMAAJ&dq=musical+interval+%2522pythagorean+major+third%2522&source=gbs_navlinks_s
https://en.wikipedia.org/wiki/Special:BookSources/0520224094
https://en.wikipedia.org/wiki/Special:BookSources/9780253347664
https://en.wikipedia.org/wiki/Special:BookSources/9780199298938
https://en.wikipedia.org/wiki/Special:BookSources/9780199298938
https://en.wikipedia.org/wiki/Special:BookSources/030680106X

70

[18] Margaret Bent, ""Accidentals, Counterpoint, and Nota-

tion in Aaron’s Aggiunta to the Toscanello”, Journal of
Musicology 12: “Aspects of Musical Language and Cul-
ture in the Renaissance: A Birthday Tribute to James
Haar” (1994): 306-44. Citation on 308.

[19] Drabkin, William. “Tritone”. Grove Music Online (sub-

scription access). Oxford Music Online. Retrieved 2008-
07-21.

[20] Andreas Werckmeister. Harmonologia musica, oder kurze

Anleitung zur musicalischen Composition (Frankfurt and
Leipzig: Theodor Philipp Calvisius 1702): 6.

[21] Andreas Werckmeister,  Musicalische  Paradoxal-

Discourse, oder allgemeine Vorstellungen (Quedlinburg:
Theodor Philipp Calvisius, 1707): 75-76.

[22] Reinhold, Hammerstein (1974). Diabolus in musica: Stu-

dien zur Ikonographie der Musik im Mittelalter. Neue Hei-
delberger Studien zur Musikwissenschaft (in German) 6.
Bern: Francke. p. 7. OCLC 1390982. ...mi contra fa ...
welches die alten den Satan in der Music nenneten” "...al-
ten Solmisatores dieses angenehme Intervall mi contra fa
oder den Teufel in der Music genannt haben.

[23] F.J.Smith, “Some Aspects of the Tritone and the Semitri-

tone in the Speculum Musicae: The Non-Emergence of the
Diabolus in Music,” Journal of Musicological Research 3
(1979), pp. 63-74, at 70.

[24] Arnold, Denis (1983) « Tritone » in The New Oxford

Companion to Music, Volume 1: A-J,Oxford University
Press. ISBN 0-19-311316-3

[25] Jeppesen, Knud (1992) [1939]. Counterpoint: the poly-

phonic vocal style of the sixteenth century. trans. by Glen
Haydon, with a new foreword by Alfred Mann. New York:
Dover. ISBN 0-486-27036-X.

[26] Persichetti, Vincent (1961). Twentieth-century Harmony:

Creative Aspects and Practice. New York: W. W. Norton.
ISBN 0-393-09539-8. OCLC 398434.

[27] Lendvai, Ern6 (1971). Béla Bartok: An Analysis of his

Music. introd. by Alan Bush. London: Kahn & Averill.
pp. 1-16. ISBN 0-900707-04-6. OCLC 240301.

[28] Dominic Pedler. The Songwriting Secrets of the Beatles.

9.

Music Sales Ltd. Omnibus Press. London, 2010 pp. 522—
523

10 External links

o Tritone paradox and Shepard Tones at the Wayback
Machine (archived January 6, 2008)

e BBC News Magazine article about the tritone

e Satan’s all-time greatest hit: Will Hodgkinson on the
devil’s interval

e "Why is the Augmented 4th the “chord of evil”
that was banned in Renaissance church music?",
Guardian.co.uk.

CHAPTER 9. TRITONE


http://www.oxfordmusiconline.com/subscriber/article/grove/music/28403
https://en.wikipedia.org/wiki/Grove_Music_Online
https://en.wikipedia.org/wiki/Grove_Music_Online#Oxford_Music_Online
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10527826_00005.html
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10527826_00005.html
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10527832_00005.html
http://reader.digitale-sammlungen.de/de/fs1/object/display/bsb10527832_00005.html
https://en.wikipedia.org/wiki/OCLC
https://www.worldcat.org/oclc/1390982
https://en.wikipedia.org/wiki/Special:BookSources/0193113163
https://en.wikipedia.org/wiki/Knud_Jeppesen
http://books.google.com/books?id=OcSVGkug58gC
http://books.google.com/books?id=OcSVGkug58gC
https://en.wikipedia.org/wiki/Glen_Haydon
https://en.wikipedia.org/wiki/Glen_Haydon
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0-486-27036-X
https://en.wikipedia.org/wiki/Vincent_Persichetti
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0-393-09539-8
https://en.wikipedia.org/wiki/OCLC
https://www.worldcat.org/oclc/398434
https://en.wikipedia.org/wiki/Ern%C5%91_Lendva%C3%AF
https://en.wikipedia.org/wiki/Alan_Bush
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0-900707-04-6
https://en.wikipedia.org/wiki/OCLC
https://www.worldcat.org/oclc/240301
https://web.archive.org/web/20080106220501/http://www.cameron.edu/~lloydd/webdoc1.html
https://en.wikipedia.org/wiki/Wayback_Machine
https://en.wikipedia.org/wiki/Wayback_Machine
http://news.bbc.co.uk/2/hi/uk_news/magazine/4952646.stm
http://www.theguardian.com/music/2007/oct/12/popandrock.classicalmusicandopera
http://www.theguardian.com/music/2007/oct/12/popandrock.classicalmusicandopera
http://www.guardian.co.uk/notesandqueries/query/0,,-1767,00.html
http://www.guardian.co.uk/notesandqueries/query/0,,-1767,00.html

Chapter 10

Major second

See also: Minor second and Diminished third
In Western music theory, a major second (some-

e =X

Step: major second (major tone) Play .

Minor tone (10:9) Play .

times also called whole tone) is a second spanning two
semitones (0 Play ). A second is a musical interval
encompassing two adjacent staff positions (see Interval
number for more details). For example, the interval from
C to D is a major second, as the note D lies two semitones
above C, and the two notes are notated on adjacent staff
positions. Diminished, minor and augmented seconds are
notated on adjacent staff positions as well, but consist of
a different number of semitones (zero, one, and three).

The major second is the interval that occurs between the
first and second degrees of a major scale, the tonic and the
supertonic. On a musical keyboard, a major second is the
interval between two keys separated by one key, counting
white and black keys alike. On a guitar string, it is the
interval separated by two frets. In moveable-do solfege,
it is the interval between do and re. It is considered a
melodic step, as opposed to larger intervals called skips.

Intervals composed of two semitones, such as the major
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second and the diminished third, are also called tones,
whole tones, or whole steps!'! In just intonation, ma-
jor seconds can occur in at least two different frequency
ratios:?! 9:8 (about 203.9 cents) and 10:9 (about 182.4
cents). The largest (9:8) ones are called major tones or
greater tones, the smallest (10:9) are called minor tones
or lesser tones. Their size differs by exactly one syntonic
comma (81:80, or about 21.5 cents). Some equal tem-
peraments, such as 15-ET and 22-ET, also distinguish be-
tween a greater and a lesser tone.

The major second was historically considered one of the
most dissonant intervals of the diatonic scale, although
much 20th-century music saw it reimagined as a conso-
nance. It is common in many different musical systems,
including Arabic music, Turkish music and music of the
Balkans, among others. It occurs in both diatonic and
pentatonic scales.

) Listen to a major second in equal temperament . Here,
middle C is followed by D, which is a tone 200 cents
sharper than C, and then by both tones together.

10.1 Major and minor tones

subminor third supermajor second
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greater tone lesser tone

Origin of large and small seconds and thirds in harmonic
series.

In tuning systems using just intonation, such as 5-limit
tuning, in which major seconds occur in two different
sizes, the wider of them is called a major tone or greater
tone, and the narrower a minor tone or, lesser tone. The
difference in size between a major tone and a minor tone
is equal to one syntonic comma (about 21.51 cents).

The major tone is the 9:8 interval®! #) play , and it is an
approximation thereof in other tuning systems, while the
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Lesser tone on D. Play

minor tone is the 10:9 ratio! #) play . The major tone
may be derived from the harmonic series as the interval
between the eighth and ninth harmonics. The minor tone
may be derived from the harmonic series as the interval
between the ninth and tenth harmonics. The 10:9 minor
tone arises in the C major scale between D and e and G
and A, and is “a sharper dissonance” than 9:8.55! The 9:8
major tone arises in the C major scale between C & D, F
& G,and A & B.! This 9:8 interval was named epogdoon
(meaning 'one eighth in addition") by the Pythagoreans.

Notice that in these tuning systems, a third kind of whole
tone, even wider than the major tone, exists. This interval
of two semitones, with ratio 256:225, is simply called the
diminished third (for further details, see Five-limit tun-
ing#Size of intervals).

240
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Comparison, in cents, of intervals at or near a major second

Some equal temperaments also produce major seconds of
two different sizes, called greater and lesser tones (or ma-
Jjor and minor tones). For instance, this is true for 15-ET,
22-ET, 34-ET, 41-ET, 53-ET, and 72-ET. Conversely, in
twelve-tone equal temperament, Pythagorean tuning, and
meantone temperament (including 19-ET and 31-ET) all
major seconds have the same size, so there cannot be a
distinction between a greater and a lesser tone.

In any system where there is only one size of major sec-
ond, the terms greater and lesser tone (or major and minor
tone) are rarely used with a different meaning. Namely,
they are used to indicate the two distinct kinds of whole
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tone, more commonly and more appropriately called ma-
Jjor second (M2) and diminished third (d3). Similarly,
major semitones and minor semitones are more often
and more appropriately referred to as minor seconds (m2)
and augmented unisons (A2), or diatonic and chromatic
semitones.

Unlike almost all uses of the terms major and minor, these
intervals span the same number of semitones. They both
span 2 semitones, while, for example, a major third (4
semitones) and minor third (3 semitones) differ by one
semitone. Thus, to avoid ambiguity, it is preferable to
call them greater tone and lesser tone (see also greater and
lesser diesis).

Two major tones equal a ditone.

10.2 Epogdoon

ENMNOTAONN

|"l'.|\||- Clark Arc Instatuee Library)

Dl

weld up for Pythagoras, (From

Dlesmzzinm

Diagram showing relations between epogdoon, diatessaron,
diapente, and diapason

In Pythagorean music theory, the epogdoon (Ancient
Greek: émoydoov) is the interval with the ratio 9 to 8.
The word is composed of the prefix epi- meaning “on top
of” and ogdoon meaning “one eighth"; so it means “one
eighth in addition”. For example, the natural numbers are
8 and 9 in this relation (8+( § x8)=9).

According to Plutarch, the Pythagoreans hated the num-
ber 17 because it separates the 16 from its Epogdoon
18.101
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10.4. SOURCES

Detail of Raphael’s School of Athens showing epogdoon dia-
gram

"[Epogdoos] is the 9:8 ratio that corresponds to the tone,
[hémiolios] is the 3:2 ratio that is associated with the mu-
sical fifth, and [epitritos] is the 4:3 ratio associated with
the musical fourth. It is common to translate epogdoos as
'tone' [major second].”!”!

10.2.1 Further reading

e Barker, Andrew (2007). The Science of Harmon-
ics in Classical Greece. Cambridge University Press.
ISBN 9780521879514.

e Plutarch (2005). Moralia. Translated by Frank
Cole Babbitt.  Kessinger Publishing. = ISBN
9781417905003.

10.3 See also

e Whole tone scale
e Pythagorean interval

e List of meantone intervals

10.4 Sources

[11 Whole step, whole tone, and tone are all variously used in
sources.
One source says step is “chiefly US.”
The preferred usage has been argued since the 19th cen-

tury:

e “Mr. M. in teaching the Diatonic scale calls a tone
a step, and a semitone a half step; now, who ever
heard of a step in music, or in sound ? Can any one
suppose that a pupil will understand the meaning of
tone and semitone any sooner by calling them step
or half step, ... 7" (1853)

(2]

(3]

(4]

(3]

(6]

(71
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e "...touse the term tone for a whole step is certainly
objectionable ..." (1897)

Leta E. Miller, Fredric Lieberman (2006). Lou Harrison,
p-72. ISBN 0-252-03120-2.

Leta E. Miller, ed. (1988). Lou Harrison: Selected key-
board and chamber music, 1937-1994, p.xliii. ISBN 978-
0-89579-414-7.

Royal Society (Great Britain) (1880, digitized Feb 26,
2008). Proceedings of the Royal Society of London, Vol-
ume 30, p.531. Harvard University.

Paul, Oscar (1885). A manual of harmony for use
in music-schools and seminaries and for self-instruction,
p-165. Theodore Baker, trans. G. Schirmer.

http://penelope.uchicago.edu/Thayer/E/Roman/Texts/
Plutarch/Moralia/Isis_and_Osiris*/C.html[]

http://philpapers.org/archive/BALPCO PDF
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Minor second

Not to be confused with minor tone. 150

In modern Western tonal music theory a minor second .
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Minor second on C. Play

11.2 See also

is the interval between two notes on adjacent staff posi-
tions, or having adjacent note letters, whose alterations
cause them to be one semitone or half-step apart, such
as B and C or C and Db.!'! The interval is also called a e List of pitch intervals
diatonic semitone.

e List of musical intervals

e Augmented unison
Its inversion is a major seventh.
A helpful way to recognize a minor second is to hum the
first two notes of Rosemary’s Lullaby. 11.3 References

[1] “Second”. Grove Music Online. Oxford Music Online.
Retrieved August 2011. (subscription needed)

[2] Paul, Oscar (1885). A manual of harmony for use
in music-schools and seminaries and for self-instruction,
p-165. Theodore Baker, trans. G. Schirmer.

11.1 In other temperaments

In just intonation a 16:15 minor second arises in the C
major scale between B & C and E & F, and is, “the
sharpest dissonance found in the scale.”’?! @) Play B &
C
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Major third

This article is about the musical interval. For the guitar
tuning, see major thirds tuning.
In classical music from Western culture, a third is a

¢ &

Just major third.

O g
Pythagorean major third.
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Comparison, in cents, of intervals at or near a major third

musical interval encompassing three staff’ positions (see

75

Interval number for more details), and the major third
("0 Play ) is a third spanning four semitones. Along with
the minor third, the major third is one of two commonly
occurring thirds. It is qualified as major because it is the
larger of the two: the major third spans four semitones,
the minor third three. For example, the interval from C
to E is a major third, as the note E lies four semitones
above C, and there are three staff positions from C to E.
Diminished and augmented thirds span the same number
of staff positions, but consist of a different number of
semitones (two and five).

The major third may be derived from the harmonic series
as the interval between the fourth and fifth harmonics.
The major scale is so named because of the presence of
this interval between its tonic and mediant (1st and 3rd)
scale degrees. The major chord also takes its name from
the presence of this interval built on the chord’s root (pro-
vided that the interval of a perfect fifth from the root is
also present or implied).

A major third in just intonation corresponds to a pitch
ratio of 5:4 ("0 play ) (fifth harmonic in relation to the
fourth) or 386.31 cents; in equal temperament, a major
third is equal to four semitones, a ratio of 2!3:1 (about
1.2599) or 400 cents, 13.69 cents wider than the 5:4 ratio.
The older concept of a ditone (two 9:8 major seconds)
made a dissonantly wide major third with the ratio 81:64
(W play ). The septimal major third is 9:7, the undecimal
major third is 14:11, and the tridecimal major third is
13:10.

A helpful way to recognize a major third is to hum the
first two notes of "Kumbaya" or of "When the Saints Go
Marching In". A descending major third is heard at the
starts of "Goodnight, Ladies" and "Swing Low, Sweet
Chariot".

In equal temperament three major thirds in a row are
equal to an octave (for example, Ab to C, C to E, and
E to Gf; Gf and Ab represent the same note). This is
sometimes called the "circle of thirds". In just intonation,
however, three 5:4 major thirds are less than an octave.
For example, three 5:4 major thirds from C is Bf (C to
E to G to Bf). The difference between this just-tuned
B and C, like that between G and Ab, is called a diesis,
about 41 cents.
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The major third is classed as an imperfect consonance
and is considered one of the most consonant intervals af-
ter the unison, octave, perfect fifth, and perfect fourth.
In the common practice period, thirds were considered
interesting and dynamic consonances along with their in-
verses the sixths, but in medieval times they were consid-
ered dissonances unusable in a stable final sonority.

A diminished fourth is enharmonically equivalent to a
major third (that is, it spans the same number of semi-
tones). For example, B-D4{ is a major third; but if the
same pitches are spelled B and Eb, the interval is instead
a diminished fourth. B-Eb occurs in the C harmonic mi-
nor scale.

The major third is used in guitar tunings. For the standard
tuning, only the interval between the 3rd and 2nd strings
(G to B, respectively) is a major third; each of the intervals
between the other pairs of consecutive strings is a perfect
fourth. In an alternative tuning, the major-thirds tuning,
each of the intervals are major thirds.

12.1 See also

e Decade (log scale), compound just major third
e Ear training
e List of meantone intervals

e Musical tuning

12.2 References
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Minor third

8

Minor third Play equal tempered or just (6:5).
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Comparison, in cents, of intervals at or near a minor third

In the music theory of Western culture, a minor third
is a musical interval that encompasses three half steps,
or semitones. Staff notation represents the minor third
as encompassing three staff positions (see: interval num-
ber). The minor third is one of two commonly occurring
thirds. It is called minor because it is the smaller of the
two: the major third spans an additional semitone. For
example, the interval from A to C is a minor third, as the
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note C lies three semitones above A, and (coincidentally)
there are three staff positions from A to C. Diminished
and augmented thirds span the same number of staff po-
sitions, but consist of a different number of semitones
(two and five). The minor third is a skip melodically.

A helpful way to recognize a minor third is to hum the
first two notes of Greensleeves or Light My Fire.

The minor third may be derived from the harmonic series
as the interval between the fifth and sixth harmonics, or
from the 19th harmonic.

The minor third is commonly used to express sadness
in music, and research shows that this mirrors its use in
speech, as a tone similar to a minor third is produced
during sad speech.!?! It is also a quartal (based on an as-
cendance of one or more perfect fourths) tertian inter-
val, as opposed to the major third’s quintality. The minor
third is also obtainable in reference to a fundamental note
from the undertone series, while the major third is obtain-
able as such from the overtone series. (See Otonality and
Utonality.)

The minor scale is so named because of the presence of
this interval between its tonic and mediant (1st and 3rd)
scale degrees. Minor chords too take their name from the
presence of this interval built on the chord’s root (pro-
vided that the interval of a perfect fifth from the root is
also present or implied).

A minor third, in just intonation, corresponds to a pitch
ratio of 6:5 () play ) or 315.64 cents. In an equal tem-
pered tuning, a minor third is equal to three semitones, a
ratio of 2!/4:1 (about 1.189), or 300 cents, 15.64 cents
narrower than the 6:5 ratio. In other meantone tun-
ings it is wider, and in 19 equal temperament it is very
nearly the 6:5 ratio of just intonation; in more complex
schismatic temperaments, such as 53 equal temperament,
the “minor third” is often significantly flat (being close to
Pythagorean tuning (") play )), although the "augmented
second" produced by such scales is often within ten cents
of a pure 6:5 ratio. If a minor third is tuned in accor-
dance with the fundamental of the overtone series, the
result is a ratio of 19:16, this produces an interval of
297.51 cents. The 12-TET minor third (300 cents) more
closely approximates the 19-limit (Limit (music)) minor
third 16:19 0O Play (297.51 cents, the nineteenth har-
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monic) with only 2.49 cents error.!

Other pitch ratios are given related names, the septimal
minor third with ratio 7:6 and the tridecimal minor third
with ratio 13:11 in particular.

The minor third is classed as an imperfect consonance
and is considered one of the most consonant intervals af-
ter the unison, octave, perfect fifth, and perfect fourth.

Instruments in A are a minor 3rd lower than the written
pitch in the concert pitch ( C ), i.e. how they are heard.
Therefore, to get the written pitch, transpose the concert
pitch up a minor 3rd.

13.1 Pythagorean minor third

o &

Semiditone (32:27) on C Play .

% o
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- bo

Semiditone as two octaves minus three justly tuned fifths.

In music theory, a semiditone (or Pythagorean mi-
nor third™) is the interval 32:27 (approximately 294.13
cents). It is the minor third in Pythagorean tuning. The
32:27 Pythagorean minor third arises in the C major scale
between D and F.°! ®) Play

It can be thought of as two octaves minus three justly
tuned fifths. It is narrower than a justly tuned minor third
by a syntonic comma.
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13.2 See also

e musical tuning
e List of meantone intervals

e Pythagorean interval

13.3 References
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Systems, p.xxiv. ISBN 0-8247-4714-3. 19th harmonic,
overtone minor tone.

[2] Curtis ME, Bharucha JJ (June 2010). “The minor third
communicates sadness in speech, mirroring its use in mu-
sic”. Emotion 10 (3): 335-48. doi:10.1037/a0017928.
PMID 20515223.

[3] Alexander J. Ellis (translating Hermann Helmholtz): On
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[cents]". Later reprintings: ISBN 1-150-36602-8 or
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Perfect fourth
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Perfect fourth Play

In classical music from Western culture, a fourth is a
musical interval encompassing four staff positions (see
Interval number for more details), and the perfect fourth
(" Play ) is a fourth spanning five semitones (half steps,
or half tones). For example, the ascending interval from
C to the next F is a perfect fourth, as the note F lies five
semitones above C, and there are four staff positions from
C to F. Diminished and augmented fourths span the same
number of staff positions, but consist of a different num-
ber of semitones (four and six).

The perfect fourth may be derived from the harmonic se-
ries as the interval between the third and fourth harmon-
ics. The term perfect identifies this interval as belonging
to the group of perfect intervals, so called because they
are neither major nor minor (unlike thirds, which are ei-
ther minor or major) but perfect.

Up until the late 19th century, the perfect fourth was
often called by its Greek name, diatessaron.!'! Its most
common occurrence is between the fifth and upper root
of all major and minor triads and their extensions.

A perfect fourth in just intonation corresponds to a pitch
ratio of 4:3, or about 498 cents (¥ Play ), while in equal
temperament a perfect fourth is equal to five semitones,
or 500 cents.

A helpful way to recognize a perfect fourth is to hum the
starting of "El Céndor Pasa", the “Bridal Chorus” from
Wagner's Lohengrin (" Treulich gefiihrt", the colloquially-
titled "Here Comes the Bride"). Other examples are the
first two notes of the Christmas carol "Hark! The Herald
Angels Sing", and, for a descending perfect fourth, the
second and third notes of "O Come All Ye Faithful".

The perfect fourth is a perfect interval like the unison,
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octave, and perfect fifth, and it is a sensory consonance.
In common practice harmony, however, it is considered
a stylistic dissonance in certain contexts, namely in two-
voice textures and whenever it appears above the bass.?!
If the bass note also happens to be the chord’s root, the
interval’s upper note almost always temporarily displaces
the third of any chord, and, in the terminology used in
popular music, is then called a suspended fourth.

Conventionally, adjacent strings of the double bass and of
the bass guitar are a perfect fourth apart when unstopped,
as are all pairs but one of adjacent guitar strings under
standard guitar tuning. Sets of tom-tom drums are also
commonly tuned in perfect fourths. The 4:3 just perfect
fourth arises in the C major scale between G and C.*! )
Play

14.1 History

The use of perfect fourths and fifths to sound in paral-
lel with and to “thicken” the melodic line was prevalent
in music prior to the European polyphonic music of the
Middle Ages.

In the 13th century, the fourth and fifth together were
the concordantiae mediae (middle consonances) after the
unison and octave, and before the thirds and sixths. In
the 15th century the fourth came to be regarded as dis-
sonant on its own, and was first classed as a dissonance
by Johannes Tinctoris in his Terminorum musicae diffin-
itorium (1473). In practice, however, it continued to be
used as a consonance when supported by the interval of a
third or fifth in a lower voice.™!

Modern acoustic theory supports the medieval interpre-
tation insofar as the intervals of unison, octave, fifth and
fourth have particularly simple frequency ratios. The oc-
tave has the ratio of 2:1, for example the interval between
a' at A440 and a" at 880 Hz, giving the ratio 880:440, or
2:1. The fifth has a ratio of 3:2, and its complement has
the ratio of 3:4. Ancient and medieval music theorists
appear to have been familiar with these ratios, see for ex-
ample their experiments on the Monochord.

In the years that followed, the frequency ratios of these
intervals on keyboards and other fixed-tuning instruments
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(Listen) with perfect (a), augmented (b) and diminished (c)
fourths

would change slightly as different systems of tuning, such
as meantone temperament, well temperament, and equal
temperament were developed.

In early western polyphony, these simpler intervals (uni-
son, octave, fifth and fourth) were generally preferred.
However, in its development between the 12th and 16th
centuries:

1. In the earliest stages, these simple intervals occur so
frequently that they appear to be the favourite sound
of composers.

2. Later, the more “complex” intervals (thirds, sixths,
and tritones) move gradually from the margins to the
centre of musical interest.

3. By the end of the Middle Ages, new rules for voice
leading had been laid, re-evaluating the importance
of unison, octave, fifth and fourth and handling them
in a more restricted fashion (for instance, the later
forbidding of parallel octaves and fifths).

The music of the 20th century for the most part discards
the rules of “classical” western tonality. For instance,
composers such as Erik Satie borrowed stylistic elements
from the Middle Ages, but some composers found more
innovative uses for these intervals.

14.1.1 Middle ages

In medieval music, the tonality of the common practice
period had not yet developed, and many examples may be
found with harmonic structures that are built on fourths
and fifths. The Musica enchiriadis of the mid 10th cen-
tury, a guidebook for musical practice of the time, de-
scribed singing in parallel fourths, fifths, and octaves.
This development continued, and the music of the Notre
Dame school may be considered the apex of a coherent
harmony in this style.

Excerpt from Guillaume Du Fay's Antiphon Ave Maris Stella
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Fourths in Guillaume Du Fay’s Antiphon Ave Maris Stella
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For instance, in one Alleluia (®Listen) by Pérotin, the
fourth is favoured. Elsewhere, in parallel organum
at the fourth, the upper line would be accompanied
a fourth below. Also important was the practice of
Fauxbourdon, which is a three voice technique (not in-
frequently improvisatory) in which the two lower voices
proceed parallel to the upper voice at a fourth and sixth
below. Fauxbourdon, while making extensive use of
fourths, is also an important step towards the later triadic
harmony of tonality, as it may be seen as a first inversion
(or 6/3) triad.

This parallel 6/3 triad was incorporated into the contra-
puntal style at the time, in which parallel fourths were
sometimes considered problematic, and written around
with ornaments or other modifications to the Fauxbour-
don style. An example of this is the start of the Marian-
Antiphon Ave Maris Stella (®Listen) by Guillaume Du-
fay, a master of Fauxbourdon.

14.1.2 Renaissance and Baroque

The development of tonality continued through the
Renaissance until it was fully realized at last by composers
of the Baroque era.

Palestrina Crlando di Lasso
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Conventional closing cadences

As time progressed through the late Renaissance and
early Baroque, the fourth became more understood as
an interval that needed resolution. Increasingly the har-
monies of fifths and fourths yielded to uses of thirds and
sixths. In the example, cadence forms from works by
Orlando di Lasso and Palestrina show the fourth being
resolved as a suspension. (*)Listen)

In the early Baroque music of Claudio Monteverdi and
Girolamo Frescobaldi triadic harmony was thoroughly
utilized. Diatonic and chromatic passages strongly outlin-
ing the interval of a fourth appear in the Lamento genre,
and often in Passus duriusculus passages of chromatic de-
scent. In the madrigals of Claudio Monteverdi and Carlo
Gesualdo the intensive interpretation of the text (Word
painting) frequently highlights the shape of a fourth as
an extremely delayed resolution of a fourth suspension.
Also, in Frescobaldi’s Chromatic Toccata of 1635 the out-
lined fourths overlap, bisecting various church modes.

In the first third of the 18th century, ground-laying
theoretical treatises on composition and harmony were
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14.1. HISTORY

written. Jean-Philippe Rameau completed his treatise
Le Traité de I'harmonie réduite a ses principes naturels
(French: the theory of harmony reduced to its natural
principles) in 1722 which supplemented his work of four
years earlier, Nouveau Systéme de musique theoretique
(French: new system of music theory); these together
may be considered the cornerstone of modern Music the-
ory relating to consonance and harmony. The Austrian
composer Johann Fux published in 1725 his powerful
treatise on the composition of Counterpoint in the style
of Palestrina under the title Gradus ad Parnassum (Latin:
The Steps to Parnassus). He outlined various types of
counterpoint (e.g., note against note), and suggested a
careful application of the fourth so as to avoid dissonance.

14.1.3 Classical and Romantic

The blossoming of tonality and the establishment of well
temperament in Bach’s time both had a continuing in-
fluence up to the late Romantic period, and the tenden-
cies towards quartal harmony were somewhat suppressed.
An increasingly refined cadence, and triadic harmony de-
fined the musical work of this era. Counterpoint was sim-
plified to favour an upper line with a clear accompany-
ing harmony. Still, there are many examples of dense
counterpoint utilizing fourths in this style, commonly as
part of the background urging the harmonic expression
in a passage along to a climax. Mozart in his so-called
Dissonance Quartet KV 465 (®Listen) used Chromatic
and Whole tone scales to outline fourths, and the sub-
ject of the fugue in the third movement of Beethoven’s
Piano sonata op. 110 (®Listen) opens with three ascend-
ing fourths. These are all melodic examples, however,
and the underlying harmony is built on thirds.

Composers started to reassess the quality of the fourth
as a consonance rather than a dissonance. This would
later influence the development of quartal and quintal har-
mony.
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The “Tristan chord” in context

The Tristan chord is made up of the notes Fh, B, Dy
and G§ and is the very first chord heard in Richard Wag-
ner's opera Tristan und Isolde. The chord had been found
in earlier works (notably Beethoven’s Piano Sonata No.
18) but Wagner’s usage was significant, first because it
is seen as moving away from traditional tonal harmony
and even towards atonality, and second because with this
chord Wagner actually provoked the sound or structure
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of musical harmony to become more predominant than
its function, a notion which was soon after to be explored
by Debussy and others.
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Measures 24 to 27 from Mussorgsky’s The Hut on Fowl’s Legs

Fourth-based harmony became important in the work of
Slavic and Scandinavian composers such as Modest Mus-
sorgsky, Leos Janacek, and Jean Sibelius. These com-
posers used this harmony in a pungent, uncovered, al-
most archaic way, often incorporating the Folk music of
their particular homelands. Sibelius’ Piano Sonata in F-
Major op. 12 of 1893 used tremolo passages of near-
quartal harmony in a way that was relatively hard and
modern. Even in the example on the right from Mus-
sorgsky’s piano-cycle Pictures at an Exhibition (HM36ywxa
Ha Kypoux Hodckax (baba-Aza) - The Hut on Fowl'’s Legs)
(Listen) the fourth always makes an “unvarnished” en-
trance.

The Romantic composers Frédéric Chopin and Franz
Liszt, had use the special “thinned out” sound of fourth-
chord in late works for piano (Nuages gris (Fr: Grey
Clouds), La lugubre gondola (Fr: The Mournful Gon-
dola), and other works).

In the 1897 work The Sorcerer’s Apprentice (L'Apprenti
sorcier) by Paul Dukas, the repetition of rising fourths
is a musical representation of the tireless work of out-
of -control walking brooms causes the water level in the
house to “rise and rise”. Quartal harmony in Ravel’s
Sonatine and Ma Meére ['Oye (Fr: Mother Goose) would
follow a few years later.

14.1.4 20th century music
Western classical music

Main article: quartal and quintal harmony

In the 20th century, harmony explicitly built on fourths
and fifths became important. This became known as
quartal harmony for chords based on fourths and quin-
tal harmony for chords based on fifths. In the music of
composers of early 20th century France, fourth chords
became consolidated with Ninth chords, the Whole tone
scale, the Pentatonic scale, and polytonality as part of
their language, and quartal harmony became an impor-
tant means of expression in music by Debussy, Maurice
Ravel, and others. Examples are found in Debussy’s or-
chestral work La Mer (The Sea) and in his piano works,
in particular La cathédrale engloutie (The Sunken Cathe-
dral) from his Préludes for piano, Pour les quartes (For
Fourths) and Pour les arpéges composées (For Composite
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Quartal harmony in “Laideronnette” from Ravel’s Ma Mére
'Oye. The top line uses the pentatonic scale.””! Play

Arpeggios) from his Efudes.

Jazz
Jazz uses quartal harmonies (usually called voicing in

fourths).

Cadences are often “altered” to include unresolved
suspended chords which include a fourth above the bass:

A Dm7 GB  Cmaj7 Dm7 G9sus Cmajy
o |
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(Listen) The II-V-1 Cadence (Listen) The Fourth-suspension or
‘Sus"-Chord

Supplemental
bassline:

Fourths in Herbie Hancock's Maiden Voyage.

14.2 See also

e augmented fourth

All fifths

e Lists of intervals

e list of meantone intervals

eleventh

chromatic fourth
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Perfect fifth
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Perfect fifth Play equal tempered and Play just.
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Examples of perfect fifth intervals

In music theory, a perfect fifth is the musical interval
corresponding to a pair of pitches with a frequency ratio
of 3:2, or very nearly so.

In classical music from Western culture, a fifth is the in-
terval from the first to the last of five consecutive notes in
a diatonic scale. The perfect fifth (often abbreviated P5)
spans seven semitones, while the diminished fifth spans
six and the augmented fifth spans eight semitones. For
example, the interval from C to G is a perfect fifth, as the
note G lies seven semitones above C.['l 0) Play

The perfect fifth may be derived from the harmonic series
as the interval between the second and third harmonics.
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In a diatonic scale, the dominant note is a perfect fifth
above the tonic note.

The perfect fifth is more consonant, or stable, than any
other interval except the unison and the octave. It occurs
above the root of all major and minor chords (triads) and
their extensions. Until the late 19th century, it was of-
ten referred to by one of its Greek names, diapente.”’! Its
inversion is the perfect fourth. The octave of the fifth is
the twelfth.

A helpful way to recognize a perfect fifth is to hum the
starting of Twinkle, Twinkle, Little Star; the pitch of the
first “twinkle” is the root note and pitch of the second
“twinkle” is a perfect fifth above it.

15.1 Alternative definitions

The term perfect identifies the perfect fifth as belong-
ing to the group of perfect intervals (including the
unison, perfect fourth and octave), so called because
of their simple pitch relationships and their high degree
of consonance.’®! When an instrument with only twelve
notes to an octave (such as the piano) is tuned using
Pythagorean tuning, one of the twelve fifths (the wolf
fifth) sounds severely dissonant and can hardly be qual-
ified as “perfect”, if this term is interpreted as “highly
consonant”. However, when using correct enharmonic
spelling, the wolf fifth in Pythagorean tuning or mean-
tone temperament is actually not a perfect fifth but a
diminished sixth (for instance Gﬁ—Eb).

Perfect intervals are also defined as those natural inter-
vals whose inversions are also perfect, where natural, as
opposed to altered, designates those intervals between a
base note and another note in the major diatonic scale
starting at that base note (for example, the intervals from
Cto C, D, E F, G, A, B, C, with no sharps or flats);
this definition leads to the perfect intervals being only the
unison, fourth, fifth, and octave, without appealing to de-
grees of consonance.*!

The term perfect has also been used as a synonym of just,
to distinguish intervals tuned to ratios of small integers
from those that are “tempered” or “imperfect” in various
other tuning systems, such as equal temperament.[>!(®]


https://en.wikipedia.org/wiki/Media:Perfect_fifth_on_C.mid
https://en.wikipedia.org/wiki/Media:Just_perfect_fifth_on_C.mid
https://en.wikipedia.org/wiki/Music_theory
https://en.wikipedia.org/wiki/Interval_(music)
https://en.wikipedia.org/wiki/Pitch_(music)
https://en.wikipedia.org/wiki/Classical_music
https://en.wikipedia.org/wiki/Western_culture
https://en.wikipedia.org/wiki/Note
https://en.wikipedia.org/wiki/Diatonic_scale
https://en.wikipedia.org/wiki/Semitone
https://en.wikipedia.org/wiki/Diminished_fifth
https://en.wikipedia.org/wiki/Augmented_fifth
https://en.wikipedia.org/wiki/Media:Just_perfect_fifth_on_C.mid
https://en.wikipedia.org/wiki/Harmonic_series_(music)
https://en.wikipedia.org/wiki/Dominant_(music)
https://en.wikipedia.org/wiki/Tonic_(music)
https://en.wikipedia.org/wiki/Consonance_and_dissonance
https://en.wikipedia.org/wiki/Unison
https://en.wikipedia.org/wiki/Octave
https://en.wikipedia.org/wiki/Root_(chord)
https://en.wikipedia.org/wiki/Major_chord
https://en.wikipedia.org/wiki/Minor_chord
https://en.wikipedia.org/wiki/Extended_chords
https://en.wikipedia.org/wiki/Inversion_(music)
https://en.wikipedia.org/wiki/Perfect_fourth
https://en.wikipedia.org/wiki/Twinkle,_Twinkle,_Little_Star
https://en.wikipedia.org/wiki/Unison
https://en.wikipedia.org/wiki/Perfect_fourth
https://en.wikipedia.org/wiki/Octave
https://en.wikipedia.org/wiki/Consonance_and_dissonance
https://en.wikipedia.org/wiki/Pythagorean_tuning
https://en.wikipedia.org/wiki/Wolf_interval
https://en.wikipedia.org/wiki/Wolf_interval
https://en.wikipedia.org/wiki/Enharmonic
https://en.wikipedia.org/wiki/Diminished_sixth
https://en.wikipedia.org/wiki/Inversion_(music)
https://en.wikipedia.org/wiki/Unison
https://en.wikipedia.org/wiki/Perfect_fourth
https://en.wikipedia.org/wiki/Octave
https://en.wikipedia.org/wiki/Just_interval
https://en.wikipedia.org/wiki/Equal_temperament

84

The perfect unison has a pitch ratio 1:1, the perfect octave
2:1, the perfect fourth 4:3, and the perfect fifth 3:2.

Within this definition, other intervals may also be called
perfect, for example a perfect third (5:4)!7! or a perfect
major sixth (5:3).5!

15.2 Other qualities of fifth

In addition to perfect, there are two other kinds, or quali-
ties, of fifths: the diminished fifth, which is one chromatic
semitone smaller, and the augmented fifth, which is one
chromatic semitone larger. In terms of semitones, these
are equivalent to the tritone (or augmented fourth), and
the minor sixth, respectively.

15.3 Pitch ratio

+ 9
O
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Just perfect fifth on D Play . The perfect fifth above D (A+,
27/16) is a syntonic comma (81/80 or 21.5 cents) higher than
the just major sixth above middle C: (Ab, 5/3).1°!

(@)
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Just perfect fifth below A Play . The perfect fifth below A (D-,
10/9) is a syntonic comma lower than the just/Pythagorean major

second above middle C: (Db, 9/8).1°!

The justly tuned pitch ratio of a perfect fifth is 3:2 (also
known, in early music theory, as a hemiola!'"'"'!), mean-
ing that the upper note makes three vibrations in the same
amount of time that the lower note makes two. The just
perfect fifth can be heard when a violin is tuned: if ad-
jacent strings are adjusted to the exact ratio of 3:2, the
result is a smooth and consonant sound, and the violin
sounds in tune.

Keyboard instruments such as the piano normally use an
equal tempered version of the perfect fifth, enabling the

CHAPTER 15. PERFECT FIFTH

instrument to play in all keys. In 12-tone equal tempera-
ment, the frequencies of the tempered perfect fifth are in
the ratio ( %/2)7 or approximately 1.498307. An equally
tempered perfect fifth, defined as 700 cents, is about two
cents narrower than a just perfect fifth, which is approx-
imately 701.955 cents.

Kepler explored musical tuning in terms of integer ra-
tios, and defined a “lower imperfect fifth” as a 40:27
pitch ratio, and a “greater imperfect fifth” as a 243:160
pitch ratio.['?! His lower perfect fifth ratio of 1.4815 (680
cents) is much more “imperfect” than the equal temper-
ament tuning (700 cents) of 1.498 (relative to the ideal
1.50). Helmbholtz uses the ratio 301:200 (708 cents) as
an example of an imperfect fifth; he contrasts the ratio of
a fifth in equal temperament (700 cents) with a “perfect
fifth” (3:2), and discusses the audibility of the beats that
result from such an “imperfect” tuning.['3]

15.4 Use in harmony

Moritz Hauptmann describes the octave as a higher unity
appearing as such within the triad, produced from the
prime unity of first the octave, then fifth, then third,
“which is the union of the former.”!'* Hermann von
Helmholtz argues that some intervals, namely the per-
fect fourth, fifth, and octave, “are found in all the musical
scales known”, though the editor of the English transla-
tion of his book notes the fourth and fifth may be inter-
changeable or indeterminate.(!>!

The perfect fifth is a basic element in the construction of
major and minor triads, and their extensions. Because
these chords occur frequently in much music, the perfect
fifth occurs just as often. However, since many instru-
ments contain a perfect fifth as an overtone, it is not un-
usual to omit the fifth of a chord (especially in root posi-
tion).

The perfect fifth is also present in seventh chords as well
as “tall tertian” harmonies (harmonies consisting of more
than four tones stacked in thirds above the root). The
presence of a perfect fifth can in fact soften the dissonant
intervals of these chords, as in the major seventh chord
in which the dissonance of a major seventh is softened by
the presence of two perfect fifths.

One can also build chords by stacking fifths, yielding
quintal harmonies. Such harmonies are present in more
modern music, such as the music of Paul Hindemith. This
harmony also appears in Stravinsky's The Rite of Spring
in the Dance of the Adolescents where four C Trumpets,
a Piccolo Trumpet, and one Horn play a five-tone B-flat
quintal chord.!%!
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15.5 Bare fifth, open fifth, or empty
fifth

A bare fifth, open fifth or empty fifth is a chord contain-
ing only a perfect fifth with no third. The closing chord
of the Kyrie in Mozart's Requiem and of the first move-
ment of Bruckner's Ninth Symphony are both examples
of pieces ending on an empty fifth. These “chords” are
common in Sacred Harp singing and throughout rock mu-
sic. In hard rock, metal, and punk music, overdriven or
distorted guitar can make thirds sound muddy while the
bare fifth remains crisp. In addition, fast chord-based
passages are made easier to play by combining the four
most common guitar hand shapes into one. Rock musi-
cians refer to them as power chords and often include oc-
tave doubling (i.e., their bass note is doubled one octave
higher, e.g. F3-C4-F4).

An empty fifth is sometimes used in traditional music,
e.g., in Asian music and in some Andean music genres
of pre-Columbian origin, such as k'antu and sikuri. The
same melody is being led by parallel fifths and octaves
during all the piece. Hear examples: ¥ Play K'antu , )
Play Pacha Siku .

Western composers may use the interval to give a passage
an exotic flavor.[!”!

15.6 Use in tuning and tonal sys-
tems

The just perfect fifth, together with the octave, forms the
basis of Pythagorean tuning. A flattened perfect fifth is
likewise the basis for meantone tuning.

The circle of fifths is a model of pitch space for the
chromatic scale (chromatic circle), which considers near-
ness as the number of perfect fifths required to get from
one note to another, rather than chromatic adjacency.
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15.8 See also

o All fifths
e Circle of fifths

e Perfect fifth (open fifth) in well-known Mozart’s
“Requiem” (“Kyrie”, Mozart’s original, and final
chord of the work), in a new completion of the mu-
sical score by musicologist Robert Levin. Live con-
cert of the Spanish Radio and Television Symphony
Orchestra and Chorus.
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Chapter 16

Supertonic

a six-four chord (Ab-D-F), and if the third is raised an
augmented sixth chord (Ap-FYf). If in major or minor,
through the lowering of the second scale degree (also the
sixth in major), the chord is major (Db-F-Ab) then it is

a Neapolitan 6th chord, N6 or bII®. The supertonic may
be raised as part of the common-tone diminished seventh
!) chord, #ii®7.

Tonic and supertonic in C Play . C major and D minor chords.

3==0s Il

The similarity between the subdominant and supertonic chords is
easily seen and heard through the supertonic seventh chord, ii7,
Play .

NI

Supertonic (ii) in ii- V-1 progression on C, found at the end of the

circle progression Play ;
L]
L]

Minor seventh chord on d, ii" or supertonic seventh chord in C.
Play

ol

oo

In music or music theory, the supertonic is the second

degree or note of a diatonic scale, one step above the 73, French sixth chord; distinguishing tone highlighted in blue.
tonic."! In music theory, the supertonic chord may be  pjqy

symbolized by the Roman numeral ii in a major scale,

indicating that the chord is a minor chord (for example, One variant of the supertonic seventh chord is the su-
D-F-A in C major), or ii® in a natural minor scale, in- pertonic diminished seventh! with the raised super-
dicating that the chord is a diminished chord (for exam- tonic, which equals the lowered third through enharmonic
ple, D-F-Ab in C natural minor), if in second inversion equivalence (in C: Dﬁ:El)).
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In C Major: A Neapolitan sixth chord in first inversion contains
an interval of a sixth between F and Db ( Play ).
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Common-tone diminished seventh chord Play .
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Supertonic diminished seventh chord in C Play .

Pre-dominant (sometimes called “sub-dominant”) chords
are chords which distinguish chord V as a goal of motion
(as opposed to it acting as an embellishing chord within a
phrase) they create gravity and harmonic motion towards
dominant harmony, and form a fundamental aspect of
western tonal music.

The supertonic chord is known as a pre-dominant chord,
as it is one of the unique chords which has a natural ten-
dency to gravitate towards chord V and strengthen V as
a goal of motion. The supertonic chord lies a fifth above
chord V. Descending fifths are a strong basis for harmonic
motion and harmonic motion through intervals of fifths is
a natural way for chords to progress to one another; the
supertonic is one of the strongest pre-dominants and ap-
proaches chord V from above through a descending 5th.
It is preferable to avoid chord two in root position in the
minor mode due to the harsh quality of its diminished
intervals, 1i6 is a much nicer alternative. This is less of
an issue if the chord contains a chordal seventh; indeed,
root-position diminished seventh chords are quite com-
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mon.

Adding a chordal seventh to the supertonic (minor or di-
minished) does nothing to interfere with its pre-dominant
qualities, but rather intensifies their pre-dominant func-
tion and also increases harmonic intensity and motion to-
wards dominant harmony. Supertonic seventh chords are
such intense pre-dominant chords because they outline
the leading note contained in chord V with a dissonance.

“Supertonic” also refers to a relationship of musical keys.
For example, relative to the key of C major, the key of
D major (or D minor) is the supertonic. Modulation
(change of key) to the supertonic is relatively common
(by far the most common modulation in modern popular
music), though in classical music it is more common to
modulate to the dominant or other keys.

In German theory derived from Hugo Riemann, the su-
pertonic is considered the subdominant parallel: Sp/T in
major though sP/T in minor (AbM).

16.1 Sources

[1] Benward & Saker (2003). Music: In Theory and Practice,
Vol. I, p.32. Seventh Edition. ISBN 978-0-07-294262-0.

[2] Kitson, C. H. (2006). Elementary Harmony, p.43. ISBN
1-4067-9372-8.
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Chapter 17

Submediant

e)§§

Tonic and submediant (tonic parallel) in C major: CM and Am
chords Play .

'Y,

Tonic and submediant in C minor: Cm and AbM chords Play .

'Y,

Minor seventh chord on a Play . vi' or submediant seventh
chord in C major.

In music, the submediant is the sixth scale degree of
the diatonic scale, the 'lower mediant' halfway between
the tonic and the subdominant or 'lower dominant'.’) Tt
is also the third factor of the subdominant (IV) triad. It
is occasionally called superdominant, being above the
dominant.

In music theory, the submediant chord is symbolized by
the Roman numeral VI if it is major or vi if it is minor.*!
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Chord progression from the tonic to supertonic, resolving to the
dominant'™ Play .
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Wagner - Tannhauser, Zu dir wall'ich!"! Play .
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vi in I-vi-1V-V-I (50s progression) on C, play

For example, in the C major scale (white keys on a pi-
ano, starting on C), the submediant is the note A; and the
submediant chord is A-minor consisting of the notes A,
C, and E. Therefore, Am is the vi chord in the C ma-
jor scale. Since the submediant is minor it may provide
contrast with major chords, frequently in a sequence of
descending thirds (I, vi, IV, ii | V in root position or first
inversion).l'! Further, in the A natural minor scale (same
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Chromatic mediants in C major and a minor.

Y

NSV
Y,

-©-

4 5

“I. Tonic, 2. Mediant, i.e., half-way to dominant, 3. Dom-
inant, 4.Sub-Mediant, i.e., half-way to sub-dominant, 5. Sub-
Dominant.’t”!

white keys, now starting on A), the submediant is the note
F; and the submediant chord is F (or F-major) consisting
of the notes F, A, and C. Therefore, F is the VI chord in
the A (natural) minor scale.
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Submediant in chain of fifths'"! Play .

The submediant is also in the same relationship to the
supertonic as the supertonic is to the dominant, result-
ing in a descending series of perfect fifths known as an
extended dominant relationship.!!! See: predominant and
circle progression.
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Q QW)

Submediant voice leading: the third may be doubled”’ Play .

The submediant is usually preceded by the mediant, tonic,
or dominant and succeeded by supertonic, dominant, or
subdominant.[®! The submediant function is easily ex-
plained in reference to jazz music, where it is used in
the "ice cream change" or "Blues for Alice" progression,
which moves from the tonic through the submediant on
the way to the ubiquitous ii-V-I Jazz sequence (part of
the cycle of fifths). The progression’s consistency is am-
plified by the submediant’s fifth-relationship above the
supertonic. This submediant role—in which it essentially
extends from the tonic as a way of passing to a subdom-
inant (IV) or supertonic (II) harmony, is as common in
popular and classical music as it is in jazz, or any other
musical language related to Western European tonality.

Both vi® and iii® are weak and rarely independent, being
either linear chords or with the third or sixth scale degree
as a nonharmonic tone.!”!

“Submediant” also refers to a relationship of musical
keys. For example, relative to the key of C major, the key
of A major (or A minor) is the submediant. Modulation
(change of key) to the submediant is relatively rare, com-
pared with, for instance, modulation to the dominant, and
gives a feeling of relaxation. Susan McClary says that
modulation to the lowered submediant (in C: Ab) repre-
sents a dream-like state of escape.

In German theory derived from Hugo Riemann the sub-
mediant in major is considered the tonic parallel (US rel-
ative), Tp, and the minor the subdominant parallel, sP.

Chromatic submediants are, like all chromatic mediants,
chords whose roots are related by a major third or minor
third, contain one common tone, and share the same qual-
ity, i.e. major or minor. They may be altered chords.

In rock and popular music, VI in minor often uses the
chromatically lowered fifth scale degree as its seventh,
VI7, for example as in Eric Clapton's clearly minor mode
"I Shot The Sheriff".[%]
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VI7 in C minor. Play

17.1 See also

Deceptive cadence
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Chapter 18

Mediant

For mediant in mathematics, see Mediant (mathematics).
In music, the mediant (Latin: to be in the middle®))

"- [ —
o SroEg
! §- 8 bIII* as dominant substitute Play .

Tonic and mediant (dominant parallel or tonic counter parallel)
in C major: CM and Em chords Play .

'Y,

I+ % chord in C harmonic or ascending melodic minor™ Play

Minor seventh chord on e Play . iii’ or mediant seventh chord
in C major.

ANS4 o~ ©
\ w4
¢ o — —
o —
-
o
o
“l. Tonic, 2. Mediant, i.e., half-way to dominant, 3. Dom-
Q) inant, 4.Sub-Mediant, i.e., half-way to sub-dominant, 5. Sub-
Dominant.”™*’!

+ )
bIII" Play Schenkerian analysts consider this scale degree as expan-

sion of the Tonic since they have two common tones. %!
On the other hand, in German theory derived from
Hugo Riemann the mediant in major is considered the
dominant parallel, Dp, and in minor the tonic parallel,
tP.

is the third scale degree of a diatonic scale, being the
note halfway between the tonic and the dominant./*! Sim-
ilarly, the submediant is halfway between the tonic and
subdominant.®! The fifth note is almost always a perfect
fifth, while the third note can equally be a minor or major
third. In Roman numeral analysis, the mediant chord can take
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several forms. In major scales, the mediant chord is mi-
nor and is noted with the Roman numeral iii. In a natural
minor scale, the mediant occurs as a major chord, noted
with the Roman numeral III. In harmonic minor scales
and ascending melodic minor scales, the seventh scale de-
gree is raised by a half-step from a subtonic to a leading
tone, creating an augmented mediant chord, noted with
the Roman numeral (b)III*.

For example, in the C major scale (white keys on a piano,
starting on C), the mediant is the note E; and the medi-
ant chord is E-minor consisting of the notes E, G, and B.
Therefore, Em is the iii chord in the C major scale. Also,
in the A natural minor scale (same white keys, but now
starting on A), the mediant is the note C; and the medi-
ant chord is C (or C-major) consisting of the notes C, E,
and G. Therefore, C is the III chord in the A (natural) mi-
nor scale. However, if the harmonic minor scale is used,
G would be raised to G§, changing the C chord to Caug,
consisting of the notes C, E, and G§. Therefore, Caug is
the IIT* chord in the A harmonic minor scale.

“Mediant” also refers to a relationship of musical keys.
For example, relative to the key of A (natural) minor,
the key of C major is the mediant, and often serves
as a mid-way point between I and V (hence the name).
Tonicization or modulation to the mediant is quite com-
mon in pieces written in the minor mode, and usually
serves as the second theme group in sonata forms, since
it is very easy to tonicize III in minor (no need to alter
notes). Tonicization of III in major is quite rare in classi-
cal harmony, compared with, say, modulation to the V in
major, but mediant tonicization in major is an important
feature of late romantic music.

18.1 See also

e Chromatic mediant

18.2 Sources

[1] Benward & Saker (2003). Music: In Theory and Practice,
Vol. I, p.230. Seventh Edition. ISBN 978-0-07-294262-
0.

[2] MacDowell, Edward A. (2008 edition). The Music-
Lover’s Handbook, p.167. ISBN 1-4437-8087-1.

[3] “Mediant”, Merriam- Webster.com.
[4] Benward & Saker (2003), p.32.
[5] Benward & Saker (2003), p.33.

[6] Aldwell, Edward; Schachter, Carl (2003). Harmony and
Voice Leading (3 ed.). Australia, United States: Thom-
son/Schirmer. p. 227. ISBN 0-15-506242-5. OCLC
50654542.
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Subdominant
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Tonic and subdominant in C Play . C major and F major chords.

p= (@)

SV 7 S
o | e
s 6“ 0| (@)
7 (@)

L\
L)

Subdominant (1V) in IV-V-I progression, in C Play

'Y,

Major seventh chord on F. Play IV7
M, or subdominant seventh in C major.

In music, the subdominant is the technical name for the
fourth tonal degree of the diatonic scale. It is so called
because it is the same distance "below" the tonic as the
dominant is above the tonic - in other words, the tonic
is the dominant of the subdominant.?! It also happens to
be the note immediately “below” the dominant."®! In the
C major scale (white keys on a piano, starting on C), the
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subdominant is the note F; and the subdominant chord
uses the notes F, A, and C. In music theory, Roman nu-
merals are used to symbolize the subdominant chord as
'TV" if it is within the major mode (because it is a major
triad, for example F-A-C in C major) or 'iv' if it is within
the minor mode (because it is a minor triad, for example
F-Ab-C in C minor).

In very much conventionally tonal music,
harmonic analysis will reveal a broad preva-
lence of the primary (often triadic) harmonies:
tonic, dominant, and subdominant (i.e., I
and its chief auxiliaries a 5th removed), and
especially the first two of these.

—Berry (1976)4

Because iig, 116

5, and neapolitan sixth chords contain the fourth scale de-
gree in the bass, they are also considered subdominant
harmonies because they substitute for the same harmonic
purpose as chords built on the fourth scale degree.

(@]

[

Y,

Subdominant (IV) in I-1V-I progression, in C Play

A cadential subdominant chord followed by a tonic chord
(the chord of the key of the piece) produces the so-called
“plagal” (or “Amen”) cadence.

“Subdominant” also refers to a relationship of musical
keys. For example, relative to the key of C major, the
key of F major is the subdominant. Music which mod-
ulates (changes key) often modulates into the subdomi-
nant when the leading tone is lowered by a half step to
the subtonic (B to Bp in the key of C). Modulation into
the subdominant key often creates a sense of musical re-
laxation; as opposed to modulation into dominant (fifth
note of the scale), which increases tension.

In sonata form, the subdominant key plays a subordinate
though still crucial role: typically, in the recapitulation,
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there is a section written in the subdominant key, occur-
ring at the point corresponding to the location in the expo-
sition where the music modulated into the dominant key.
The use of the subdominant in this location often serves
as a way of keeping the rest of recapitulation in the tonic.

7D/43

The circle of fifths drawn within the chromatic circle as a star
dodecagram.”! In C, the tonic would be on the top with subdom-
inant and dominant at the bottom both equidistant to the tonic.

As with other chords which may or tend to precede the
dominant the subdominant diatonic function acts as a
dominant preparation or predominant. In theories after
Hugo Riemann it is considered to balance the dominant
around the tonic (being as far below the tonic as the dom-
inant is above).
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Chapter 20

Subtonic
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Tonic and subtonic in C Play . C major and Bb major chords.

[

g

© h &

"Backdoor' ii-V” in C: ii-b VII' -1 Play

In music, the subtonic is the scale degree below the tonic
or, more specifically, the flattened seventh (b VII): the
lowered or minor seventh degree of the scale, a whole
step below the tonic, as opposed to the leading tone,
which is only a half step below the tonic.!'! The distinc-
tion between leading tone and subtonic has been made
by theorists since at least the second quarter of the 20th
century.?!

The subtonic appears in three forms: as the scale degree,
b 7, melodically and as the chord hVII in both bVII-I ca-
dence and in modulations harmonically.l*! The word is
also used as an English translation of subtonium, the Latin
term used in Gregorian chant theory for the similar us-
age of a tone one whole step below the mode final in the
Dorian, Phrygian, and Mixolydian modes.!

For example, in the A minor scale (white keys on a piano,
starting on A), the subtonic is the note G (in C major this
would be Bb); and the subtonic triad consists of the notes
G, B, and D (in C: Bp-D-F). In music theory, the subtonic
chord is symbolized with the Roman numeral bVII for a
major triad built on the note, or bvii for a minor triad;
in a minor key, the flat symbol is sometimes omitted by
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some theorists because the subtonic note appears in the
natural minor scale, but the flat symbol is usually used for
the major scale because the subtonic is a non-scale note.

N9

Y

Y,

X 2

A I chord, C major, followed by a bVII chord, Bb major, bor-
rowed from the parallel minor, C minor, with the key signature
of C major followed by C minor shown.

AN

In jazz, the flattened seventh is also used as a substitute for
the dominant, V, especially in the Backdoor cadence,!’
ii-pVII7-1, where the subtonic is used for the dominant
seventh. pVII is in this case a pivot chord borrowed from
the parallel minor (its dominant seventh). V7 and b VII7,
the subtonic seventh chord, have two common tones, in
C: GBDF and BbDFA).

However, while, “the leading-tone/tonic relationship is
axiomatic to the definition of common practice tonality,”
especially cadences and modulations, in popular music
and rock a diatonic scalic leading tone (i.e., h 7-1)is of-
ten absent.®! In popular music, rather than “departures”
or “aberrant,” the “use of the 'flattened' diatonic seventh
scale degree...should not even be viewed as departures" "’

20.1 See also

e pVII-V7 cadence

20.2 Sources

[1] Bruce Benward and Marilyn Nadine Saker, Music: In
Theory and Practice, vol. 1, seventh edition (Boston:
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[2] Donald Tweedy, Manual of Harmonic Technique Based
on the Practice of J. S. Bach (Philadelphia: Oliver Ditson
Company, 1928), p. 7.
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20.3 Further reading
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Tonal Music”. PhD diss. Princeton: Princeton Uni-
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Chapter 21

Tonic (music)

N
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Minor major seventh chord on C.
i by in C harmonic or ascending melodic minor.”?! Play

Cmi%

T
pJ b))
) 3 -

Major seventh chord on C Play . I or tonic seventh chord in C
major.! "

Tonic (1) in ii- V-1 turnaround on C, found at the end of the circle
progression Play

N

Tonic minor 6/9 chord on C, featuring the raised sixth degree of
the ascending melodic minor.”>! Play

In very much conventionally tonal music,
] harmonic analysis will reveal a broad preva-
Y lence of the primary (often triadic) harmonies:
tonic, dominant, and subdominant (i.e., I
and its chief auxiliaries a 5th removed), and
Q) especially the first two of these.
.7 —Berry (1976)!

The tonic is often confused with the root, which is the
reference note of a chord, rather than that of the scale. It
is also represented with the Roman numeral 1.

Minor-minor (i" ) seventh chord on C in natural minor.'”” Play

In music, the tonic is the first scale degree of a diatonic
scale and the tonal center or final resolution tone.*! The
triad formed on the tonic note, the tonic chord, is thus .
the most significant chord. More generally, the tonic 211 Importance and function

is the pitch upon which all other pitches of a piece are

hierarchically referenced. Scales are named after their In western European tonal music of the 18th and 19th
tonics, thus the tonic of the scale of C is the note C. centuries, the tonic center was the most important of all
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the different tone centers which a composer used in a
piece of music, with most pieces beginning and ending
on the tonic, usually modulating to the dominant (the fifth
above the tonic, or the fourth note down from the tonic)
in between.

Two parallel keys have the same tonic. For example,
in both C major and C minor, the tonic is C. However,
relative keys (two different scales that share a key signa-
ture) have different tonics. For example, C major and A
minor share a key signature that feature no sharps or flats,
despite having different tonic pitches (C and A, respec-
tively).

Tonic may be reserved exclusively for use in tonal con-
texts while fonal center and/or pitch center may be used
in post- and atonal music: “For purposes of non-tonal
centric music, it might be a good idea to have the term
‘tone center' refer to the more general class of which 'ton-
ics’ (or tone centers in tonal contexts) could be regarded
as a subclass.”®! Thus a pitch center may function refer-
entially or contextually in an atonal context, often acting
as axis or line of symmetry in an interval cycle.[”! Pitch
centricity was coined by Arthur Berger in his “Problems

of Pitch Organization in Stravinsky”.[®!

The tonic diatonic function includes four separate activ-
ities or roles as the principal goal tone, initiating event,
generator of other tones, and the stable center neutraliz-
ing the tension between dominant and subdominant.

21.2 See also

e Final (music)
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Chapter 22

Chord (music)

Instruments and voices playing and singing different notes create
chords.

This article describes pitch simultaneity and
harmony in music. For other meanings of the
word, see Chord.

A chord, in music, is any harmonic set of three or more
notes that is heard as if sounding simultaneously.[!!?!
These need not actually be played together: arpeggios
and broken chords may, for many practical and theoret-
ical purposes, constitute chords. Chords and sequences
of chords are frequently used in modern Western, West
African!®! and Oceanian'*! music, whereas they are absent
from the music of many other parts of the world."!

The most frequently encountered chords are triads, so
called because they consist of three distinct notes: fur-
ther notes may be added to give seventh chords, extended
chords, or added tone chords. The most common chords
are the major and minor triads and then the augmented
and diminished triads. The descriptions major, minor,
augmented, and diminished are sometimes referred to col-
lectively as chordal quality. Chords are also commonly
classed by their root note—so, for instance, the chord
C major may be described as a triad of major quality
built upon the note C. Chords may also be classified by
inversion, the order in which the notes are stacked.

A series of chords is called a chord progression. Al-
though any chord may in principle be followed by any
other chord, certain patterns of chords have been ac-
cepted as establishing key in common-practice harmony.
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To describe this, chords are numbered, using Roman nu-
merals, upwards from the key-note!® (See diatonic func-
tion). Common ways of notating or representing chords!”!
in western music other than conventional staff’ notation
include Roman numerals, figured bass (much used in the
Baroque era), macro symbols (sometimes used in modern
musicology), and various systems of chord charts typi-
cally found in the lead sheets used in popular music to lay
out the sequence of chords so that the musician may play
accompaniment chords or improvise a solo.

C Major triad represented in staff notation.
Play in just intonation

Play in Equal temperament

Play in 1/4-comma meantone

Play in Young temperament

Play in Pythagorean tuning

22.1 Definition and history

Main article: Harmony

The English word chord derives from Middle English
cord, a shortening of accord'®! in the original sense of
agreement and later, harmonious sound.”’ A sequence of
chords is known as a chord progression or harmonic pro-
gression. These are frequently used in Western music.!!
A chord progression “aims for a definite goal” of estab-
lishing (or contradicting) a tonality founded on a key, root
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Mussorgsky’s Pictures at an Exhibition “Promenade”, is a piece
showing an explicit chord progression.(Nattiez 1990, p. 218)
Play

or tonic chord.!®! The study of harmony involves chords
and chord progressions, and the principles of connection
that govern them.!'”!

Ottéd Ke’lrolyi[1 11 writes that, “Two or more notes sounded
simultaneously are known as a chord,” though, since in-
stances of any given note in different octaves may be
taken as the same note, it is more precise for the purposes
of analysis to speak of distinct pitch classes. Furthermore,
as three notes are needed to define any common chord,
three is often taken as the minimum number of notes that
form a definite chord. Hence Andrew Surmani, for ex-
ample, (2004, p. 72) states, “When three or more notes
are sounded together, the combination is called a chord.”
George T. Jones (1994, p. 43) agrees: “Two tones sound-
ing together are usually termed an interval, while three or
mores tones are called a chord.” According to Monath
(1984, p. 37); “A chord is a combination of three or
more tones sounded simultaneously,” and the distances
between the tones are called intervals. However sonori-
ties of two pitches, or even single-note melodies, are com-
monly heard as implying chords.!?!

Since a chord may be understood as such even when all
its notes are not simultaneously audible, there has been
some academic discussion regarding the point at which
a group of notes may be called a chord. Jean-Jacques
Nattiez (1990, p. 218) explains that, “We can encounter
'‘pure chords’ in a musical work,” such as in the Prom-
enade of Modest Mussorgsky's Pictures at an Exhibition
but, “Often, we must go from a textual given to a more
abstract representation of the chords being used,” as in
Claude Debussy’s Premiére Arabesque.

r% y

Upper stave: Claude Debussy's Premiere Arabesque. The chords
on the lower stave are constructed from the notes in the actual
piece, shown on the upper stave. Play

In the medieval era, early Christian hymns featured
organum (which used the simultaneous perfect intervals
of a fourth, a fifth, and an octave!'*), with chord progres-
sions and harmony an incidental result of the emphasis on
melodic lines during the medieval and then Renaissance
(15-17th centuries)./71[14]
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The Baroque period, the 17th and 18th centuries, began
to feature the major and minor scale based tonal sys-
tem and harmony, including chord progressions and circle
progressions.!” It was in the Baroque period that the ac-
companiment of melodies with chords was developed, as
in figured bass,!'* and the familiar cadences (perfect au-
thentic, etc.).'31 In the Renaissance, certain dissonant
sonorities that suggest the dominant seventh occurred
with frequency.!'®! In the Baroque period the dominant
seventh proper was introduced, and was in constant use
in the Classical and Romantic periods.!'®! The leading-
tone seventh appeared in the Baroque period and remains
in use.l'”! Composers began to use nondominant seventh
chords in the Baroque period. They became frequent in
the Classical period, gave way to altered dominants in the
Romantic period, and underwent a resurgence in the Post-
Romantic and Impressionistic period.!'8!

The Romantic period, the 19th century, featured in-
creased chromaticism.[”! Composers began to use sec-
ondary dominants in the Baroque, and they became com-
mon in the Romantic period.!"”’ Many contemporary
popular Western genres continue to rely on simple dia-
tonic harmony, though far from universally:?°! notable
exceptions include the music of film scores, which often
use chromatic, atonal or post-tonal harmony, and modern
jazz (especially circa 1960), in which chords may include
up to seven notes (and occasionally more).2!]

Triads consist of three notes; the root or first note, the
third, and the fifth.??! For example the C major scale
consists of the notes C D E F G A B: a triad can be
constructed on any note of such a major scale, and all are
minor or major except the triad on the seventh or leading-
tone, which is a diminished chord. A triad formed using
the note C itself consists of C (the root note), E (the third
note of the scale) and G (the fifth note of the scale). The
interval from C to E is of four semitones, a major third,
and so this triad is called C Major. A triad formed upon
the same scale but with D as the root note, D (root), F
(third), A (fifth), on the other hand, has only three semi-
tones between the root and third and is called D minor, a
minor triad.

22.2 Notation

See also: Chord names and symbols (popular music)

Chords can be represented in various ways. The most
common notation systems are:!”!

1. Plain staff notation, used in classical music (see fig-
ure).

2. Roman numerals, commonly used in harmonic anal-
ysis to denote the scale step on which the chord is
built.'%! See: Roman numeral analysis.
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22.2. NOTATION

C Major triad represented in staff notation.

3. Figured bass, much used in the Baroque era, uses
numbers added to a bass line written on staff (mu-
sic), to enable keyboard players to improvise chords
with the right hand while playing the bass with their
left.

4. Macro symbols, sometimes used in modern
musicology, to denote chord root and quality.

5. Various chord names and symbols used in popular
music lead sheets, fake books, and chord charts, to
quickly lay out the harmonic groundplan of a piece
so that the musician may improvise, jam, or vamp
on it.

22.2.1 Roman numerals

Main article: Roman numeral analysis
While scale degrees are typically represented with

O O 10
b ( P )
ﬁ < S 10
.6 .
C: vii i VI

vi-ii-V-Iin C"**! Play .

Arabic numerals, the triads that have these degrees as
their roots are often identified by Roman numerals. In
some conventions (as in this and related articles) upper-
case Roman numerals indicate major triads while lower-
case Roman numerals indicate minor triads: other writ-
ers, (e.g. Schoenberg) use upper case Roman numerals
for both major and minor triads. Some writers use upper-
case Roman numerals to indicate the chord is diatonic in
the major scale, and lower-case Roman numerals to indi-
cate that the chord is diatonic in the minor scale. Dimin-

101

ished triads may be represented by lower-case Roman nu-
merals with a degree symbol. Roman numerals can also
be used in stringed instrument notation to indicate the
position or string to play.

22.2.2 Figured bass notation

Main article: Figured bass
Figured bass or thoroughbass is a kind of musical no-

r-lkcbo

tation used in almost all Baroque music, though rarely
in modern music, to indicate harmonies in relation to a
conventionally written bass line. Figured bass is closely
associated with basso continuo accompaniment. Added
numbers and accidentals beneath the staff indicate at the
intervals to play, the numbers stand for the number of
scale steps above the written note to play the figured
notes.

In the illustration the bass note is a C, and the numbers 4
and 6 indicate that notes a fourth and a sixth above, that
is F and A, should be played, giving the second inversion
of the F major triad.

22.2.3 Macro analysis

C c C+ c°
P A
7 1
[ Fan Y = =< L= I ey
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Macro analysis for triads on C.

Main article: Macro analysis

Macro analysis uses upper-case and lower-case letters to
indicate the roots of chords, followed by symbols that
specify the chord quality.!”!
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22.2.4 Tabular notation

Main article: Chord names and symbols (popular music)

In most genres of popular music, including jazz, pop, and
rock, a chord name and the corresponding symbol are
typically composed of one or more of the following parts:

1. The root note (e.g. C).
2. The chord quality (e.g. major, maj, or M).

3. The number of an interval (e.g. seventh, or 7), or
less often its full name or symbol (e.g. major sev-
enth, maj7, or M7).

4. The altered fifth (e.g. sharp five, or §5).

5. An additional interval number (e.g. add 13 or

add13), in added tone chords.

For instance, the name C augmented seventh, and the cor-
responding symbol Caug7, or C+7, are both composed of
parts 1, 2, and 3.

None of these parts, except for the root, directly refer to
the notes forming the chord, but to the intervals they form
with respect to the root. For instance, Caug7 is formed
by the notes C-E-G#-Bh. However, its name and symbol
refer only to the root note C, the augmented (fifth) interval
from C to G§, and the (minor) seventh interval from C
to Bb. The interval from C to E (a major third) sets the
chord quality (major). A set of decoding rules is applied
to deduce the missing information.

Chord qualities are related with the qualities of the com-
ponent intervals that define the chord. The main chord
qualities are:

e Major, and minor.

e Augmented, diminished, and half-

diminished.

e Dominant.

Some of the symbols used for chord quality are similar to
those used for interval quality:

e m, or min for minor,

e M, maj, or no symbol (see rule 2 below)
for major,

e aug for augmented,

e dim for diminished.
In addition, however,

e A is sometimes used for major,** in-
stead of the standard M, or maj,

CHAPTER 22. CHORD (MUSIC)

e — is sometimes used for minor, instead of
the standard m or min,

e +, or aug, is used for augmented (A is
not used),

e ° ° dim, is used for diminished (d is not
used),

4]

e ? or Y is used for half diminished,

e dom is used for dominant.

22.3 Characteristics

Every chord has certain characteristics, which include:

e Number of pitch classes (distinct notes without re-
spect to octave) that constitute the chord.

e Scale degree of the root note
e Position or inversion of the chord

e General type of intervals it appears constructed
from—for example seconds, thirds, or fourths

e Counts of each pitch class as occur between all
combinations of notes the chord contains

22.3.1 Number of notes

Two-note combinations, whether referred to as chords or
intervals, are called dyads. Chords constructed of three
notes of some underlying scale are described as triads.
Chords of four notes are known as fetrads, those contain-
ing five are called pentads and those using six are hexads.
Sometimes the terms trichord, tetrachord, pentachord,
and hexachord are used—though these more usually re-
fer to the pitch classes of any scale, not generally played
simultaneously. Chords that may contain more than
three notes include pedal point chords, dominant seventh
chords, extended chords, added tone chords, clusters, and
polychords.

Polychords are formed by two or more chords
superimposed.[>®! Often these may be analysed as
extended chords (See: ftertian, altered chord, secundal
chord, quartal and quintal harmony and Tristan chord).
For example G7(#11h9) (G-B-D-F-Ap-C#) is formed
from G major (G-B-D) and Db major (Db-F-Ap).?61 A
nonchord tone is a dissonant or unstable tone that lies
outside the chord currently heard, though often resolving
to a chord tone.*”]

22.3.2 Scale degree

In the key of C major the first degree of the scale, called
the tonic, is the note C itself, so a C major chord, a triad
built on the note C, may be called the one chord of that
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C major scale play

key and notated in Roman numerals as I. The same C
major chord can be found in other scales: it forms chord
III in the key of A minor (A-B-C) and chord IV in the
key of G major (G-A-B-C). This numbering lets us see
the job a chord is doing in the current key and tonality.

Many analysts use lower-case Roman numerals to indi-
cate minor triads and upper-case for major ones, and de-
gree and plus signs ( ° and * ) to indicate diminished and
augmented triads respectively. Otherwise all the numer-
als may be upper-case and the qualities of the chords in-
ferred from the scale degree. Chords outside the scale can
be indicated by placing a flat/sharp sign before the chord
— for example, the chord of E flat major in the key of C
major is represented by bIIIL. The tonic of the scale may
be indicated to the left (e.g. F§:) or may be understood
from a key signature or other contextual clues. Indica-
tions of inversions or added tones may be omitted if they
are not relevant to the analysis. Roman numerals indicate
the root of the chord as a scale degree within a particular
major key as follows:

22.3.3 Inversion

#
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Root position, first inversion, and second inversion C major
chords Play root position C major chord , Play first inversion

C major chord , or Play second inversion C major chord . Chord
roots (all the same) in red.
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Root position, first inversion, and second inversion chords over
C bass Play root position C major chord , Play first inversion A
minor chord , or Play second inversion F major chord . Chord
roots in red.

Main article: Inversion (music)

In the harmony of Western art music a chord is in root
position when the tonic note is the lowest in the chord,
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and the other notes are above it. When the lowest note
is not the tonic, the chord is inverted. Chords, having
many constituent notes, can have many different inverted
positions as shown below for the C major chord:

Further, a four-note chord can be inverted to four dif-
ferent positions by the same method as triadic inversion.
Where guitar chords are concerned the term “inversion”
is used slightly differently; to refer to stock fingering

“shapes”.[8]

22.3.4 Secundal,
chords

tertian, and quartal

See also: Secundal, Tertian, Quartal and quintal harmony
and Mixed-interval chord
Many chords are a sequence of ascending notes sepa-

©
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Quartal chord: C-F-B chord® Play .

rated by intervals of roughly the same size. Chords can
be classified into different categories by this size:

e Tertian chords can be decomposed into a series of
(major or minor) thirds. For example, the C major
triad (C-E-G) is defined by a sequence of two in-
tervals, the first (C-E) being a major third and the
second (E-G) being a minor third. Most common
chords are tertian.

e Secundal chords can be decomposed into a series of
(major or minor) seconds. For example, the chord
C-D-E} is a series of seconds, containing a major
second (C-D) and a minor second (D-Eb).

e Quartal chords can be decomposed into a series of
(perfect or augmented) fourths. Quartal harmony
normally works with a combination of perfect and
augmented fourths. Diminished fourths are enhar-
monically equivalent to major thirds, so they are
uncommon.” For example, the chord C-F-B is a
series of fourths, containing a perfect fourth (C-F)
and an augmented fourth/tritone (F-B).

These terms can become ambiguous when dealing with
non-diatonic scales, such as the pentatonic or chromatic
scales. The use of accidentals can also complicate the
terminology. For example, the chord BY-E-Ap appears to
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be a series of diminished fourths (BY-E and E-Ab) but is
enharmonically equivalent to (and sonically indistinguish-
able from) the chord C-E-G§, which is a series of major
thirds (C-E and E-G4).

22.3.5 Harmonic Content

The notes of a chord form intervals with each of the other
notes of the chord in combination. A 3-note chord has
3 of these harmonic intervals, a 4-note chord has 6, a 5-
note chord has 10, a 6-note chord has 15.3" The absence,
presence, and placement of certain key intervals plays a
large part in the sound of the chord, and sometimes of the
selection of the chord that follows.

A chord containing tritones is called tritonic; one with-
out tritones is atritonic. Harmonic tritones are an impor-
tant part of Dominant seventh chords, giving their sound
a characteristic tension, and making the tritone interval
likely to move in certain stereotypical ways to the follow-
ing chord.?!

A chord containing semitones, whether appearing as
Minor seconds or Major sevenths, is called hemitonic;
one without semitones is anhemitonic. Harmonic semi-
tones are an important part of Major seventh chords, giv-
ing their sound a characteristic high tension, and making
the harmonic semitone likely to move in certain stereo-
typical ways to the following chord.*3! A chord contain-
ing Major sevenths but no Minor seconds is much less
harsh in sound than one containing Minor seconds as well.

Other chords of interest might include the
e Diminished chord, which has many Minor thirds and
no Major thirds, many Tritones but no Perfect fifths

e Augmented chord, which has many Major thirds and
no Minor thirds or Perfect fifths

e Dominant seventh flat five chord, which has many
Major thirds and Tritones and no Minor thirds or
Perfect fifths

22.4 Triads
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triadic chord examples (key of C)
Pitch constellations of triads

Main article: Triad (music)
See also: Jazz and pop notation for triads
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Triads, also called triadic chords, are tertian chords (see
above) with three notes. The four basic triads are de-
scribed below.

22.5 Seventh chords
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Seventh Chords (key of C)
Pitch constellations of seventh chords.

Main article: Seventh chord
See also: Jazz and pop notation for seventh chords

Seventh chords are tertian chords (see above), con-
structed by adding a fourth note to a triad, at the inter-
val of a third above the fifth of the chord. This creates
the interval of a seventh above the root of the chord, the
next natural step in composing tertian chords. The sev-
enth chord on the fifth step of the scale (the dominant
seventh) is the only one available in the major scale: it
contains all three notes of the diminished triad of the sev-
enth and is frequently used as a stronger substitute for it.

There are various types of seventh chords depending on
the quality of both the chord and the seventh added. In
chord notation the chord type is sometimes superscripted
and sometimes not (e.g. Dm7, Dm”, and D" are all iden-
tical).

22.6 Extended chords

Main article: Extended chord
See also: Jazz and pop notation for extended chords
Extended chords are triads with further tertian notes
added beyond the seventh; the ninth, eleventh, and thir-
teenth chords. After the thirteenth, any notes added in
thirds duplicate notes elsewhere in the chord. All seven
notes of the scale are present in the chord and adding
more notes does not add new pitch classes. Such chords
may be constructed only by using notes that lie outside the
diatonic seven-note scale (See #Altered chords below).

Other extended chords follow similar rules, so that for
example maj9, majl 1, and majl3 contain major seventh
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22.8. ADDED TONE CHORDS
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Dominant thirteenth extended chord: CE G Bb D F A play . The
upper structure or extensions, i.e. notes beyond the seventh, in
red.

chords rather than dominant seventh chords, while min9,
minll, and minl3 contain minor seventh chords.

22.7 Altered chords

Main article: Altered chord
Although the third and seventh of the chord are al-

'Y,

Altered chord on C with flat 5th, 7th, and 9th. Play

ways determined by the symbols shown above, the fifth,
ninth, eleventh and thirteenth may all be chromatically
altered by accidentals (the root cannot be so altered with-
out changing the name of the chord, while the third can-
not be altered without altering the chord’s quality). These
are noted alongside the altered element. Accidentals are
most often used with dominant seventh chords. Altered
dominant seventh chords (C7¥) may have a flat ninth, a
sharp ninth, a diminished fifth or an augmented fifth (see
Levine’s Jazz Theory). Some write this as C™9_ which as-
sumes also the flat ninth, diminished fifth and augmented
fifth (see Aebersold’s Scale Syllabus). The augmented
ninth is often referred to in blues and jazz as a blue note,
being enharmonically equivalent to the flat third or tenth.
When superscripted numerals are used the different num-
bers may be listed horizontally (as shown) or else verti-
cally.

22.8 Added tone chords

Main article: Added tone chord
An added tone chord is a triad chord with an added, non-
tertian note, such as the commonly added sixth as well as
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Suspended chord (sus2) and added tone chord (add9) both with
D (ninth=second), distinguished by the absence or presence of
the third (Ep).*"

chords with an added second (ninth) or fourth (eleventh)
or a combination of the three. These chords do not in-
clude “intervening” thirds as in an extended chord. Added
chords can also have variations. Thus madd9, m4 and m6
are minor triads with extended notes.

Sixth chords can belong to either of two groups. One is
first inversion chords and added sixth chords that contain a
sixth from the root.*>! The other group is inverted chords
in which the interval of a sixth appears above a bass note
that is not the root.3®!

The major sixth chord (also called, sixth or added sixth
with the chord notation 6, e.g., “C6”) is by far the most
common type of sixth chord of the first group. It com-
prises a major triad with the added major sixth above
the root, common in popular music.!”! For example, the
chord C6 contains the notes C-E-G-A. The minor sixth
chord (min6 or m6, e.g., “Cm6”) is a minor triad with the
same added note. For example, the chord Cmin6 contains
the notes C-Eb-G-A. In chord notation, the sixth of either
chord is always assumed a major sixth rather than a minor
sixth, however a minor sixth interval may be indicated in
the notation as, for example, “Cm(m6)", or Cm™®,

The augmented sixth chord usually appears in chord no-
tation as its enharmonic equivalent, the seventh chord.
This chord contains two notes separated by the interval of
an augmented sixth (or, by inversion, a diminished third,
though this inversion is rare). The augmented sixth is gen-
erally used as a dissonant interval most commonly used in
motion towards a dominant chord in root position (with
the root doubled to create the octave the augmented sixth
chord resolves to) or to a tonic chord in second inversion
(a tonic triad with the fifth doubled for the same purpose).
In this case, the tonic note of the key is included in the
chord, sometimes along with an optional fourth note, to
create one of the following (illustrated here in the key of
C major):

e [talian augmented sixth: Ab, C, Fy
e French augmented sixth: Ap, C, D, Fjf

e German augmented sixth: Ab, C, Eb, Fg

The augmented sixth family of chords exhibits certain pe-
culiarities. Since they are not based on triads, as are sev-
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enth chords and other sixth chords, they are not gener-
ally regarded as having roots (nor, therefore, inversions),
although one re-voicing of the notes is common (with
the namesake interval inverted to create a diminished
third).7!

The second group of sixth chords includes inverted ma-
jor and minor chords, which may be called sixth chords in
that the six-three (6/3) and six-four (6/4) chords contain
intervals of a sixth with the bass note, though this is not
the root. Nowadays this is mostly for academic study or
analysis (see figured bass) but the neapolitan sixth chord
is an important example; a major triad with a flat super-
tonic scale degree as its root that is called a “sixth” be-
cause it is almost always found in first inversion. Though
a technically accurate Roman numeral analysis would be
bIL, it is generally labelled NS. In C major, the chord is
notated (from root position) Db, F, Ap. Because it uses
chromatically altered tones this chord is often grouped
with the borrowed chords (see below) but the chord is not
borrowed from the relative major or minor and it may
appear in both major and minor keys.

22.9 Suspended chords

Main article: Suspended chord
A suspended chord, or “sus chord” (sometimes wrongly

O°
-©-

'Y,

Sus4 chord on C play

thought to mean sustained chord), is a chord in which
the third is replaced by either the second or the fourth.
This produces two main chord types: the suspended sec-
ond (sus2) and the suspended fourth (sus4). The chords,
C*52 and C*"4, for example, consist of the notes C D G
and C F G, respectively. There is also a third type of sus-
pended chord, in which both the second and fourth are
present, for example the chord with the notes C D F G.

The name suspended derives from an early polyphonic
technique developed during the common practice period,
in which a stepwise melodic progress to a harmonically
stable note in any particular part was often momentar-
ily delayed or suspended by extending the duration of
the previous note. The resulting unexpected dissonance
could then be all the more satisfyingly resolved by the
eventual appearance of the displaced note. In traditional
music theory the inclusion of the third in either chord
would negate the suspension, so such chords would be
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called added ninth and added eleventh chords instead.

In modern layman usage the term is restricted to the dis-
placement of the third only and the dissonant second or
Sfourth no longer needs to be held over (prepared) from
the previous chord. Neither is it now obligatory for the
displaced note to make an appearance at all though in
the majority of cases the conventional stepwise resolu-
tion to the hird is still observed. In post-bop and modal
jazz compositions and improvisations suspended seventh
chords are often used in nontraditional ways: these often
do not function as V chords, and do not resolve from the
fourth to the third. The lack of resolution gives the chord
an ambiguous, static quality. Indeed, the third is often
played on top of a sus4 chord. A good example is the
jazz standard, Maiden Voyage.

Extended versions are also possible, such as the seventh
suspended fourth, which, with root C, contains the notes
CF G B and is notated as C7%"* %) play . C*"** is some-
times written CS" since the sus4 is more common than
the sus2.

22.10 Borrowed chords

Main article: Borrowed chord
A borrowed chord is one from a different key than the

C Major: ii® i’ bIII iv bVI vii®?

Borrowed chords from the parallel minor key are commonly
found in the Baroque, Classical and Romantic eras.

home key, the key of the piece it is used in. The most com-
mon occurrence of this is where a chord from the parallel
major or minor key is used. Particularly good examples
can be found throughout the works of composers such as
Schubert.

For instance, for a composer working in the C major key,
a major bIII chord would be borrowed, as this appears
only in the C minor key. Although borrowed chords could
theoretically include chords taken from any key other than
the home key, this is not how the term is used when a
chord is described in formal musical analysis.

When a chord is analysed as “borrowed” from another key
it may be shown by the Roman numeral corresponding
with that key after a slash so, for example, V/V indicates
the dominant chord of the dominant key of the present
home-key. The dominant key of C major is G major so
this secondary dominant is the chord of the fifth degree of
the G major scale, which is D major. If used, this chord
causes a modulation.
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Chapter 23

Scale (music)

For psychoacoustic scale, see bark scale and mel scale.
In music, a scale is any set of musical notes ordered

Pattern of intervals in the C-major scale Play

by fundamental frequency or pitch. A scale ordered by
increasing pitch is an ascending scale, while descending
scales are ordered by decreasing pitch. Some scales con-
tain different pitches when ascending than when descend-
ing (for instance, see Melodic minor scale).

Often, especially in the context of the common practice
period, part or all of a musical work including melody
and/or harmony, is built using the notes of a single scale,
which can be conveniently represented on a staff with a
standard key signature.[!!

Due to the principle of octave equivalence, scales are gen-
erally considered to span a single octave, with higher or
lower octaves simply repeating the pattern. A musical
scale represents a division of the octave space into a cer-
tain number of scale steps, a scale step being the recogniz-
able distance (or interval) between two successive notes
of the scale.?!

A measure of the width of each scale step provides a
method to classify scales. For instance, in a chromatic
scale each scale step represents a semitone interval, while
a major scale is defined by the interval pattern T-T-S-T-
T-T-S, where T stands for whole tone (an interval span-
ning two semitones), and S stands for semitone. Based on
their interval patterns, scales are divided into categories
including diatonic, chromatic, major, minor, and others.

A specific scale is defined by its characteristic interval
pattern and by a special note, known as its first degree
(or tonic). The tonic of a scale is the note selected as the
beginning of the octave, and therefore as the beginning

of the adopted interval pattern. Typically, the name of
the scale specifies both its tonic and its interval pattern.
For example, C-major indicates a major scale in which C
is the tonic.

23.1 Background

23.1.1 Scales, steps, and intervals

A#/
Bb

G# S E
F#/

Gb

Diatonic scale in the chromatic circle

Scales are typically listed from low to high. Most scales
are octave-repeating, meaning their pattern of notes is the
same in every octave (the Bohlen—Pierce scale is one ex-
ception). An octave-repeating scale can be represented
as a circular arrangement of pitch classes, ordered by in-
creasing (or decreasing) pitch class. For instance, the in-
creasing C major scale is C—-D-E-F-G-A-B-[C], with
the bracket indicating that the last note is an octave higher
than the first note, and the decreasing C major scale is
C-B-A-G-F-E-D-[C], with the bracket indicating an
octave lower than the first note in the scale.

The distance between two successive notes in a scale is
called a scale step.
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The notes of a scale are numbered by their steps from the
root of the scale. For example, in a C major scale the first
note is C, the second D, the third E and so on. Two notes
can also be numbered in relation to each other: C and E
create an interval of a third (in this case a major third); D
and F also create a third (in this case a minor third).

23.1.2 Scales and pitch

A single scale can be manifested at many different pitch
levels. For example, a C major scale can be started at C4
(middle C; see scientific pitch notation) and ascending an
octave to C5; or it could be started at C6, ascending an
octave to C7. As long as all the notes can be played, the
octave they take on can be altered.

23.1.3 Types of scale

Scales may be described according to the intervals they
contain:

e for example: diatonic, chromatic, whole tone
or by the number of different pitch classes they contain:

e Octatonic (8 notes per octave): used in jazz and
modern classical music

e Heptatonic (7 notes per octave): the most common
modern Western scale

e Hexatonic (6 notes per octave): common in Western
folk music

e Pentatonic (5 notes per octave): common in folk
music, especially in oriental music; also known as
the “black note” scale

e Tetratonic (4 notes), tritonic (3 notes), and ditonic (2
notes): generally limited to prehistoric (“primitive”)
music

e Monotonic (1 note): limited use in liturgy, and for
effect in modern art music

“The number of the notes that make up a scale as well as
the quality of the intervals between successive notes of the
scale help to give the music of a culture area its peculiar
sound quality.”"3! “The pitch distances or intervals among
the notes of a scale tell us more about the sound of the
music than does the mere number of tones.”!

23.1.4 Harmonic content

The notes of a scale form intervals with each of the other
notes of the chord in combination. A 5-note scale has
10 of these harmonic intervals, a 6-note scale has 15, a
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7-note scale has 21, an 8-note chord has 28.°! Though
the scale is not a chord, and might never be heard more
than one note at a time, still the absence, presence, and
placement of certain key intervals plays a large part in
the sound of the scale, the natural movement of melody
within the scale, and the selection of chords taken natu-
rally from the scale.[®!

A musical scale containing tritones is called tritonic; one
without tritones is atritonic. A scale or chord containing
semitones is called hemitonic; one without semitones is
anhemitonic. The significance of these categories lies in
their bases of semitones and tritones being the severest of
dissonances, avoidance of which is often desirable. The
most used scales across the planet are anhemitonic.

23.1.5 Scales in composition
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The lydian mode Play , middle, functions as an intermediary

between the whole tone scale Play , top, and the major scale Play
, bottom.
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Scales can be abstracted from performance
or composition. They are also often used
precompositionally to guide or limit a composition.
Explicit instruction in scales has been part of com-
positional training for many centuries. One or more
scales may be used in a composition, such as in Claude
Debussy's L'Isle Joyeuse.'! To the right, the first scale is
a whole tone scale, while the second and third scales are
diatonic scales. All three are used in the opening pages
of Debussy’s piece.

23.2 Western music
See also: Musical mode

Scales in traditional Western music generally consist of
seven notes and repeat at the octave. Notes in the com-
monly used scales (see just below) are separated by whole
and half step intervals of fones and semitones. The har-
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23.3. NAMING THE NOTES OF A SCALE

monic minor scale includes a three-semitone step; the
pentatonic includes two of these.

Western music in the Medieval and Renaissance periods
(1100-1600) tends to use the white-note diatonic scale
C-D-E-F-G—A-B. Accidentals are rare, and somewhat
unsystematically used, often to avoid the tritone.

Music of the common practice periods (1600-1900) uses
three types of scale:

e The diatonic scale (seven notes)—this includes the
major scale and the natural minor

e The melodic and harmonic minor scales (seven
notes)

These scales are used in all of their transpositions. The
music of this period introduces modulation, which in-
volves systematic changes from one scale to another.
Modulation occurs in relatively conventionalized ways.
For example, major-mode pieces typically begin in a
“tonic” diatonic scale and modulate to the “dominant”
scale a fifth above.

In the 19th century (to a certain extent), but more in the
20th century, additional types of scales were explored:

e The chromatic scale (twelve notes)
e The whole tone scale (six notes)
e The pentatonic scale (five notes)

e The octatonic or diminished scales (eight notes)

A large variety of other scales exists, some of the more
common being:

e The Phrygian dominant scales (actually, a mode of
the harmonic minor scale)

e The Arabic scales
e The Hungarian minor scale
e The Byzantine Music scales (called echoi)

e The Persian scale
Scales such as the pentatonic scale may be considered
gapped relative to the diatonic scale. An auxiliary scale

is a scale other than the primary or original scale. See:
modulation (music) and Auxiliary diminished scale.

23.3 Naming the notes of a scale

In many musical circumstances, a specific note of the
scale will be chosen as the tonic—the central and most
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stable note of the scale, also known as the root note. Rel-
ative to a choice of tonic, the notes of a scale are of-
ten labeled with numbers recording how many scale steps
above the tonic they are. For example, the notes of the
C major scale (C, D, E, F, G, A, B) can be labeled {1,
2,3,4,5, 6, 7}, reflecting the choice of C as tonic. The
expression scale degree refers to these numerical labels.
Such labeling requires the choice of a “first” note; hence
scale-degree labels are not intrinsic to the scale itself, but
rather to its modes. For example, if we choose A as tonic,
then we can label the notes of the C major scale using A
=1,B =2, C =3, and so on. When we do so, we create
a new scale called the A minor scale. See the Note arti-
cle for how the notes are customarily named in different
countries.

The scale degrees of a heptatonic (7-note) scale can also
be named using the terms tonic, supertonic, mediant,
subdominant, dominant, submediant, subtonic. If the
subtonic is a semitone away from the tonic, then it is usu-
ally called the leading-tone (or leading-note); otherwise
the leading-tone refers to the raised subtonic. Also com-
monly used is the (movable do) solfége naming conven-
tion in which each scale degree is denoted by a syllable.
In the major scale, the solfege syllables are: Do, Re, Mi,
Fa, So (or Sol), La, Ti (or Si), Do (or Ut).

In naming the notes of a scale, it is customary that each
scale degree be assigned its own letter name: for example,
the A major scale is written A-B—C#—D—-E-F}—G# rather
than A—B—Db—D—E—Ex—Gﬁ. However, it is impossible to
do this with scales containing more than seven notes.

Scales may also be identified by using a binary system
of twelve zeros or ones to represent each of the twelve
notes of a chromatic scale. It is assumed that the scale
is tuned using 12-tone equal temperament (so that, for
instance, Cf is the same as Db), and that the tonic is in
the leftmost position. For example the binary number
101011010101, equivalent to the decimal number 2773,
would represent any major scale (such as C—-D-E-F-G-
A-B). This system includes scales from 100000000000
(2048) to 111111111111 (4095), providing a total of
2048 possible species, but only 352 unique scales con-
taining from 1 to 12 notes.!®!

Scales may also be shown as semitones (or fret positions)
from the tonic. For instance, 0 2 4 5 7 9 11 denotes
any major scale such as C-D-E-F-G-A-B, in which the
first degree is, obviously, O semitones from the tonic (and
therefore coincides with it), the second is 2 semitones
from the tonic, the third is 4 semitones from the tonic,
and so on. Again, this implies that the notes are drawn
from a chromatic scale tuned with 12-tone equal temper-
ament.
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23.4 Scalar transposition

Composers often transform musical patterns by moving
every note in the pattern by a constant number of scale
steps: thus, in the C major scale, the pattern C-D-E
might be shifted up, or transposed, a single scale step to
become D-E-F. This process is called “scalar transposi-
tion” and can often be found in musical sequences. Since
the steps of a scale can have various sizes, this process in-
troduces subtle melodic and harmonic variation into the
music. This variation is what gives scalar music much of
its complexity.

23.5 Jazz and blues

See also: Jazz scales

Through the introduction of blue notes, jazz and blues
employ scale intervals smaller than a semitone. The blue
note is an interval that is technically neither major nor mi-
nor but “in the middle”, giving it a characteristic flavour.
For instance, in the key of E, the blue note would be ei-
ther a note between G and G4 or a note moving between
both. In blues a pentatonic scale is often used. In jazz
many different modes and scales are used, often within
the same piece of music. Chromatic scales are common,
especially in modern jazz.

23.6 Non-Western scales

In Western music, scale notes are often separated by
equally tempered tones or semitones, creating 12 notes
per octave. Many other musical traditions use scales
that include other intervals or a different number of
pitches. These scales originate within the derivation of
the harmonic series. Musical intervals are complemen-
tary values of the harmonic overtones series.[’! Many mu-
sical scales in the world are based on this system, ex-
cept most of the musical scales from Indonesia and the
Indochina Peninsulae, which are based on inharmonic
resonance of the dominant metalophone and xylophone
instruments. A common scale in Eastern music is the
pentatonic scale, consisting of five notes. In the Mid-
dle Eastern Hejaz scale, there are some intervals of three
semitones. Gamelan music uses a small variety of scales
including Pélog and Sléndro, none including equally tem-
pered nor harmonic intervals. Indian classical music
uses a moveable seven-note scale. Indian Ragas often
use intervals smaller than a semitone.!'”) Arabic music
magamat may use quarter tone intervals.l''l In both ra-
gas and magamat, the distance between a note and an in-
flection (e.g., Sruti) of that same note may be less than a
semitone.

CHAPTER 23. SCALE (MUSIC)

23.7 Microtonal scales

The term microtonal music usually refers to music with
roots in traditional Western music that uses non-standard
scales or scale intervals. Mexican composer Julidan Car-
rillo created in the late 19th century microtonal scales
which he called "Sonido 13", The composer Harry Partch
made custom musical instruments to play compositions
that employed a 43-note scale system, and the Ameri-
can jazz vibraphonist Emil Richards experimented with
such scales in his Microtonal Blues Band in the 1970s.
Easley Blackwood has written compositions in all equal-
tempered scales from 13 to 24 notes. Erv Wilson in-
troduced concepts such as Combination Product Sets
(Hexany), Moments of Symmetry and golden horagrams,
used by many modern composers. Microtonal scales are
also used in traditional Indian Raga music, which has a
variety of modes which are used not only as modes or
scales but also as defining elements of the song, or raga.

23.8 See also

List of musical scales and modes

Melodic pattern

e Pitch circularity

Shepard tone

Tonsilabo
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Chapter 24

Dominant (music)

For the term “dominant function” on the Myers-
Briggs Type Indicator, see Myers-Briggs Type Indica-
tor#Dominant function.

In music, the dominant is the fifth scale degree of the

og o

Tonic and dominant in C Play . C major and G major chords.

especially the first two of these.
—Berry (1976)!

The scheme I-x-V-I symbolizes, though
naturally in a very summarizing way, the
harmonic course of any composition of the
Classical period. This x, usually appearing
as a progression of chords, as a whole series,
constitutes, as it were, the actual “music”
within the scheme, which through the annexed
formula V-1, is made into a unit, a group, or
even a whole piece.

—Rudolph Reti, (1962)1* quoted in*!

For example, in the C major scale (white keys on a pi-

The second to last chord in this example is built on the dominant
(V) and found here in the circle progression on C: I-IV-vii®-iii-

vi-ii- V-1 Play

diatonic scale, called “dominant” because it is next in im-
portance to the tonic,!'! and a dominant chord is any
chord built upon that pitch, using the notes of the same
diatonic scale. The dominant function (diatonic func-
tion) has the role of creating instability that requires the
tonic for resolution.

In very much conventionally tonal music,
harmonic analysis will reveal a broad preva-
lence of the primary (often triadic) harmonies:
tonic, dominant, and subdominant (i.e., I
and its chief auxiliaries a 5th removed), and

n | 'l ano, starting with C), the dominant is the note G; and the
( * 1A = dominant triad consists of the notes G, B, and D.
(7 >,
[ FanY = = 177 77
D} B
< .J..J_ A_ _; -; _J_ .; 24.1 Dominant chords
Fax = 0 o o b g bg
\ 7 = 77 A = — — — 1 = |
(58 8 © S S § 8
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Chords with a dominant function: dominant (seventh, ninth, and
flat ninth) and leading-tone (diminished, half-diminished sev-
enth, and diminished seventh).m Play

24.1.1 Triads

In music theory, the dominant triad (3-note chord) is a
major triad, symbolized by the Roman numeral V, if it is
within the major diatonic scale (for example G-B-D in C
major). It is, however, a minor triad, denoted v, if it is
within the minor diatonic scale (for example G-Bp-D in
C minor). In the minor scale, the dominant triad is often
substituted with a major triad, by sharpening the second
note, which is a minor third from the dominant note, into
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24.2. DOMINANT KEY

a major third, since the major third from the dominant
is the leading tone for the minor scale. For instance, in
G-Bb-D, the Bb is sharpened to B natural (Bh), since By
is the leading tone for the C minor scale. See: harmonic
minor scale.

24.1.2 Seventh chord

A dominant seventh chord is a chord built upon the dom-
inant of a major diatonic scale. It contains a major triad
and a minor seventh of the root of the triad. An example
is G” in C major: G-B-D-F, with G being both the dom-
inant of C major and the root of the major triad G-B-D,
and F being the minor seventh of the root. In a general
context, the dominant seventh is denoted V7.

As defined by the 19th century musicologist Joseph Fétis
the dominante was a seventh chord over the first note of
a descending perfect fifth in the basse fondamentale or
root progression, the common practice period dominant
seventh he named the dominante tonique.'!

4-"0

Dominant chord (V) in the ii- V-1 cadence on C Play

NENNTY

24.1.3 Dominant chord in authentic ca-
dence

A cadential dominant chord followed by a tonic chord (the
chord of the key of the piece) is denominated as authentic
cadence. If the roots are in the bass and the tonic is in the
highest voice, it is called a perfect authentic cadence.

24.2 Dominant key

The dominant key in a given musical composition is the
key whose tonic is a perfect fifth above (or a perfect fourth
below) the tonic of the main key of the piece. Put another
way, the key whose tonic is the dominant scale degree in
the main key.!”!

If, for example, a piece is written in the key of C major,
then the key of C is the tonic key. The key of G major is
the dominant key since it is based on the dominant note
for the key of C major.!®! With a key signature of one
sharp, G major features one more sharp than C major.
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The key immediately clockwise is the dominant key of the key im-
mediately counterclockwise, and features either one more sharp
or one less flat.

In sonata form in major keys, the second subject group is
usually in the dominant key. Even with the widest roam-
ing modulations in the development, the dominant key ex-
erts influence and eventually forces a return to the tonic
key. ¥

24.2.1 In tonal modulation
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Modulation to the dominant in Haydn's Symphony in C Major,
No. 97 (reduction). Play

The movement to the dominant was part
of musical grammar, not an element of form.
Almost all music in the eighteenth century
went to the dominant: before 1750 it was not
something to be emphasized; afterward, it was
something that the composer could take ad-
vantage of. This means that every eighteenth
century listener expected the movement to the
dominant in the sense that [one] would have
been puzzled if [one] did not get it; it was a
necessary condition of intelligibility.
—Charles Rosen (1972)1

“Dominant” also refers to a relationship of musical keys.
For example, relative to the key of C major, the key
of G major is the dominant key. Music which modu-
lates (changes key) often modulates into the dominant.
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Modulation into the dominant key often creates a sense
of increased tension; as opposed to modulation into sub-
dominant (fourth note of the scale), which creates a sense
of musical relaxation.

The vast majority of harmonies designated
as “essential” in the basic frame of structure
must be I and V—the latter, when tonal music is
viewed in broadest terms, an auxiliary support
and embellishment of the former, for which it
is the principal medium of tonicization.
—Berry (1976)1?!

The dominant chord itself is composed of the dominant
(sol), the leading-tone (ti), and the supertonic (re) scale
degrees. According to the rules of tonal resolution, both
the leading-tone and the supertonic primarily resolve to
the tonic. These two tones resolving to the tonic are
strengthened by the dominant scale degree, which is a
common tone between the tonic and dominant chords.
The dominant may also be considered the result of a
transformational operation applied to the tonic that most
closely resembles the tonic by some clear-cut criteria such
as common tones.!!!

24.3 In non-Western music

The dominant is an important concept in Middle Eastern
music. In the Persian Dastgah, Arabic magam and the
Turkish makam, scales are made up of trichords, tetra-
chords and pentachords (each called a jins in Arabic),
with the tonic of a magam being the lowest note of the
lower jins and the dominant being that of the upper jins.
The dominant of a magam is not always the fifth, how-
ever; for example, in Kurd and Bayati, the dominant is
the fourth, and in magam Saba, the dominant is the mi-
nor third. A magam may have more than one dominant.

24.4 See also

Predominant chord

Secondary dominant

Secondary leading-tone chord

For use of the term “dominant” as a reciting tone in
Gregorian chant, see church modes.

Nondominant seventh chord
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Chapter 25

Sequence (music)

For the unrelated genre of Gregorian chant, see Sequence
(poetry). For the means of triggering musical notes, see
Music sequencer.

0 —

—

segments are decorated or embellished so as to not de-
stroy the character of the original segment. A false se-
quence is a literal repetition of the beginning of a fig-
ure and stating the rest in sequence.!!! A modulating se-

A T 1]

Tencd is a sequence that leads from one tonal center to

e e e

Se=EEses

o e e, with each segment technically being in a differ-
ent key| in some sequences.’”’ A rhythmic sequence is
$ ,. , ; { threregetition of a rhythm with free use of pitches.
| WY 1 | | | =
o = = = - #-seqitence can be described according to its direction

Sequence ascending by step ) Play . Note that there
are only four segments, continuingly higher, and that the
segments continue by similar distance (seconds: C-D,
D-E, etc.).

(ascending or descending in pitch) and its adherence to
the diatonic scale—that is, the sequence is diatonic if the
pitches remain within the scale, or chromatic (or non-
diatonic) if pitches outside of the diatonic scale are used
and especially if all pitches are shifted by exactly the same

=

Real, rather than tonal, sequence. * Play

In music, a sequence is the immediate restatement of a
motif or longer melodic (or harmonic) passage at a higher
or lower pitch in the same voice.!'! It is one of the most
common and simple methods of elaborating a melody
in eighteenth and nineteenth century classical music!!
(Classical period and Romantic music). Characteristics
of sequences:!!!

e Two segments, usually no more than three or four

e Usually only one direction: continuingly higher or
lower

e Segments continue by same interval distance

It is possible for melody or harmony to form a sequence
without the other participating.

A real sequence is a sequence where the subsequent seg-
ments are exact transpositions of the first segment. A
tonal sequence is a sequence where the subsequent seg-

2 % —— m intery (i.e., they are transposed). The non-diatonic se-
%ﬁ# — —ghencd tends to modulate to a new tonality or to cause
~ v temporgrily tonicisation.
y. : : { At feast two instances of a sequential pattern—including
4 — } | - fde—orpinal statement—are required to identify a se-
P s

quence, and the pattern should be based on several
melody notes or at least two successive harmonies
(chords).  Although stereotypically associated with
Baroque music, and especially the music of Antonio Vi-
valdi, this device is widespread throughout Western mu-
sic history.

The device of sequence epitomises both
the goal-directed and the hierarchical nature
of common-practice tonality. It is particularly
prevalent in passages involving extension or
elaboration; indeed, because of its inherently
directed nature, it was (and still is) often
pulled from the shelf by the less imaginative
tonal composer as the stock response to a
need for transitional or developmental activity.
Whether dull or masterly, however, the em-
phasis is on the underlying process rather than
the material itself.

—Christopher Mark (2006), %!

ments are diatonic transpositions of the first segments. A Ritornellos and the amplification from melodies to
modified sequence is a sequence where the subsequent Baroque lyrics are often built from sequences.*!
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25.1 Types of sequences

There are many types of sequences, each with a unique
pattern. Listed below are some examples.

25.1.1 Descending fifths

Descending fifths sequences, also known as “circle of
fifths” sequences, are the most commonly used types of
sequences,®! singular extended in some works of Claudio
Monteverdi and Heinrich Schiitz.[®! It usually consists of
a series of chords whose bass or “root” notes follow a pat-
tern of descending fifths (or ascending fourths).

For example, if a descending fifths sequence in C major
starts with the note C, the next note will be F, a perfect
fifth below the first note. The next few notes will be B, E,
A, D and so on, following a pattern of descending fifths.!”!

L 100

A descending fifths sequence in C major. Notice the ‘circle of
fifths” pattern in the lower staff. Play

25.1.2 Ascending fifths

The ascending fifths sequence, contrary to the descending
fifths sequence, consists of a pattern of ascending fifths
(or descending fourths). It is much less common than the
descending fifths sequence."!
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An ascending fifths sequence in C major. Notice the ‘circle of
fifths” pattern in the lower staff similar to the descending fifths
sequence, except going in the opposite direction. Play

25.1.3 Descending thirds

A descending thirds sequence consists of a series of
chords whose root notes descend by a third each time.
Sometimes, notes are added in-between these root notes
in order to create a smoother bass line.!
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A descending thirds sequence in C major. The pattern in the lower
staff descends by a third each time in this sequence. Play

25.1.4 Pachelbel sequence

The Pachelbel sequence is very common, and is named
after Johann Pachelbel, who used it in Pachelbel’s Canon.
It consists of a pattern of alternating between descending
a fourth and ascending a second. In other words, the pat-
tern first skips down a fourth, then up a second, down a
fourth, and so on. For example, if a Pachelbel sequence
in C major starts on C, the next note will be G, followed
by A, E, F, etc.l”]

Play

Another version of the Pachelbel sequence is to make ev-
ery other chord in first inversion. This makes a contin-
uous bass line, which is very convenient when writing a
chord progression. Consider the chord sequence: C, G,
A, E. Putting every other chord in first inversion will ren-
der the chord sequence like so: C, G/B, A, E/G. This will
create the bass line with the notes C, B, A, G, a descend-
ing scale.!”)

Play

25.2 Examples

T —_— \ 1
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Sequence in J.S. Bach’s Fugue in G major BWV 860, mm. 17-19,
also considered a bridge. Play
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25.4. SOURCES

A well-known popular example of a threefold descend-
ing diatonic sequence is found in the refrain from the
Christmas carol "Angels We Have Heard on High,”*!
as illustrated immediately below (“Glo...ria in excelsis
Deo”). The one-measure melodic motive is shifted down-
ward at the interval of a second, and the harmonic aspect
does so likewise by following the circle of fifths ¥ Play :

Refrain from "Angels We Have Heard on High"
Instances of melodic/harmonic sequence

melodic: 1st 2nd 3rd
P ; e e B e e
=" <y g T e F——
(&} I T e fez LECEPET Nt
. . 1 LT L~.|- F L Cs
St 4 £ d—p 4 - -
} e, e Fa—
! == T —r—i———F—
harmonic: 1st 2nd. 3rd

The following three-fold ascending chromatic (non-
diatonic) sequence occurs in the duet of Abubeker and
Fatima from Act III of César Cui's opera Prisoner of
the Caucasus (compare a similar passage in the famous
Rodgers and Hammerstein song "Do-Re-Mi,” composed
almost exactly 100 years later) *0 Play :
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. Example of ascending
sequence from C. Cui:
Prisoner of the Caucasus

Act Il (composed 1857-1858),
publ. St. Petersburg: W.
Bessel, 1882.

(piano-vocal score, p. 218)

Handel's "For Unto Us a Child is Born" (HWYV 56) re-
lies heavily on both melodic and harmonic sequencing,
as can be seen in the following excerpt. In this vocal re-
duction, the soprano and alto lines reiterate a florid two-
beat melodic motif for three and a half bars in a series
of melodic sequences on the word “born.” More sub-
tle, though still present, are the underlying harmonic se-
quences. " Play

Other examples include Handel’s “Ev'ry valley shall be
exalted” (“exalted”) from Messiah, the opening unison
ritornello of J.S. Bach’s D-minor harpsichord concerto.!
Another can be found in Arcangelo Corelli’s sonata de
camera gigue in Em. Here the composer sequences up in
pitch after cadencing on a V.

25.3 See also

e Chord progression
e Imitation (music)
e Melodic pattern

e Ostinato
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Chapter 26

List of musical scales and modes

The following is the list of musical scales and modes.
Degrees are relative to the major scale.

26.1 See also

e Bebop scale

Chord-scale system

Heptatonic scale

Jazz scale

List of chord progressions

List of chords

List of musical intervals

List of pitch intervals

Arabian magam

e Modes of limited transposition

Symmetric scale

Synthetic modes

e Tetrachord

26.2 Notes

[1] "Gypsy" is considered a derogatory term for people who
refer to themselves as Roma.
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Chapter 27

Diatonic and chromatic

“Chromatic”

redirects
Chromatic (disambiguation).
Diatonic (Greek: Siatovikn) and chromatic (Greek:

here.

For other uses,

see
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Melodies may be based on a diatonic scale and maintain its tonal
characteristics but contain many accidentals up to all twelve tones
of the chromatic scale, such as the opening of Henry Purcell's
“Thy Hand, Belinda’, Dido and Aeneas (1689) ( Play, Play with
figured bass) which features eleven of twelve pitches while chro-
matically descending by half steps,' the missing pitch being sung
later.

Béla Bartok - Music for Strings, Percussion and Celesta, mov. I,
2]

fugue subject: chromatic Play .

Bartok - Music for Strings, Percussion and Celesta, mov. I,
fugue subject: diatonic variant Play %!

YPWUOTLKY) are terms in music theory that are most often
used to characterize scales, and are also applied to musi-
cal instruments, intervals, chords, notes, musical styles,
and kinds of harmony. They are very often used as a
pair, especially when applied to contrasting features of
the common practice music of the period 1600-1900.!

These terms may mean different things in different con-
texts. Very often, diatonic refers to musical elements
derived from the modes and transpositions of the “white
note scale” C—-D—E-F-G—A-B (see details below).*! In
some usages it includes all forms of heptatonic scale that
are in common use in Western music (the major, and all
forms of the minor).’! Chromatic most often refers to
structures derived from the chromatic scale, which con-
sists of all semitones. Historically, however, it had other
senses, referring in Ancient Greek music theory to a par-
ticular tuning of the tetrachord, and to a rhythmic nota-
tional convention in mensural music of the 14th through
16th centuries.

27.1 History

27.1.1 Greek genera

Main article: Tetrachord

In ancient Greece there were three standard tunings
(known by the Latin word genus, plural genera)® of a
lyre.[”) These three tunings were called diatonic,' chro-
matic,'® and enharmonic,'"! and the sequences of four
notes that they produced were called fetrachords (“four
strings”)."!l" A diatonic tetrachord comprised, in de-
scending order, two whole tones and a semitone, such
as A G F E (roughly). In the chromatic tetrachord the
second string of the lyre was lowered from G to Gb, so
that the two lower intervals in the tetrachord were semi-
tones, making the pitches A Gb F E. In the enharmonic
tetrachord the tuning had two quarter tone intervals at the
bottom: A Gtb Fb E (where Fb is Fh lowered by a quar-
ter tone). For all three tetrachords, only the middle two
strings varied in their pitch.?!

27.1.2 Medieval coloration

The term cromatico (Italian) was occasionally used in
the Medieval and Renaissance periods to refer to the col-
oration (Latin coloratio) of certain notes. The details
vary widely by period and place, but generally the ad-
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the othét three, they made the ® Tetrackord com-
“plete; and it was the different manner in which
drmony was produced by thefe four ftrings; that

conftituted the tlifee kinds of it, called the Diatomic,
Chromatic, and Inbarmonic, The Diatonic kind aj

pertains to the common and ordinary mufic. * In

the Chromatic, the mulfic' was foft by lowering -

the founds half a tone, which was direfted by a
coloured nmrk, from whence the Chromatic took

irs name xeduss -gnifying colowr. What is now
called B Aat belongs fo the Chromatic mufic. In

the Inharmonic mufic, on the contrary, the founds

were raifed a demi-tone, which was marked, as at
prefent, by a diefis. In the Distonic mufic, the air

or tunc could not make its ions by le in-

tervals than the femi-tones . The moduld-

tion of the Chromatic mufic made ufe of the femi-

tones minor. In the fabarmonic mulic, the pro- .
grefllon of the air might be made by qu;rm-lsﬂ;z:'l
tones, o :

Miactobius, fpesking of thef three kinds, fays, oa

‘the Inharmonic is no r in ufe vpon account
.of its difficulty ; that the Chromatic is no longer
efteemed, becaufe that fort of mufic is too fcft and
effemindte; and ghat the Diatonic holds the mean
between them both, y

261

Thie addjtion of a fifth ftring produced the Pen-
tacbord. The lyre with feven firings, or the Hepr
fackord, was more ufed, and in greater efteem thun
#ll others, However, though it included the feven

- notes of mufic, the oftave was fhill wanting. Si- Piin.L 7
monides at length added ir, according to Pliny, 5,3,
with an eighth ftrin, L‘?;’g after him, Timo- nut
theus the Milefian, w%:u lived in che reign of Phi- 114

- lip king of Macedon, about the 108th olympiad,

& A paffage in Horace, differently ined by M. Dacier and fathir
"M bar given learned difertations . by inflrament- called
e Towssiords Atk 4 :

§3 multiplied,

Tetrachord genera of the four-string lyre, from The History of
the Arts and Sciences of the Antients, Charles Rollin (1768).
The text gives a typically fanciful account of the term chromatic.

dition of a colour (often red) to an empty or filled head
of a note, or the “colouring in” of an otherwise empty
head of a note, shortens the duration of the note.['*] In
works of the Ars Nova from the 14th century, this was
used to indicate a temporary change in metre from triple
to duple, or vice versa. This usage became less com-
mon in the 15th century as open white noteheads became
the standard notational form for minims (half-notes) and
longer notes (see white mensural notation)."15! Simi-
larly, in the 16th century, notation in a 4/4 time signa-
ture was referred to as “chromatic” notation because of
its abundance of “coloured in” black notes, that is semi-
minims (crotchets or quarter notes) and shorter notes, as
opposed to the open white notes of the more common 2/2
metre./'®! These uses for the word have no relationship to
the modern meaning of chromatic, but the sense survives
in the current term coloratura.l'”!

27.1.3 Renaissance chromaticism

See also: Chromaticism

The term chromatic began to approach its modern us-
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age in the 16th century. For instance Orlando Lasso's
Prophetiae Sibyllarum opens with a prologue proclaim-
ing, “these chromatic songs,!'® heard in modulation, are
those in which the mysteries of the Sibyls are sung, in-
trepidly,” which here takes its modern meaning referring
to the frequent change of key and use of chromatic in-
tervals in the work. (The Prophetiae belonged to an ex-
perimental musical movement of the time, called musica
reservata). This usage comes from a renewed interest in
the Greek genera, especially its chromatic tetrachord, no-
tably by the influential theorist Nicola Vicentino in his
treatise on ancient and modern practice, 1555.1%

27.2 Diatonic scales

)
/
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Diatonic scale on C Play equal tempered and Play just.

Main article: Diatonic scale
Medieval theorists defined scales in terms of the Greek

SR Ly U FUTRDLC. I

GAMMUT ]“ Faupa: becaufe Guy of Arezzo,
GAMUT a BenediQine monk, who re-
formed the church mufic, about the year 1024,
& mufical fcale with thefe fix words, |
ut, re, mi, fa, fol, lay by which means, he fays, |
mufic becomes cafier to learn in fix days than
it was before in fix months : afterwards he placed
on the fide of thefe notes, the following feven |
letters, a, 3, ¢,d, ¢, f, g+ and, by reafon that he
placed the letter g on the note which he had
added to his mtien:“llﬂm\, the whole fcale was
therefore denomin as it is to this very day,
gaowmut : but |f,. with Aretinus’s garomut, mulic
could be learnt in fix days, it may be fafely faid, |
that we can now learn it with greater eafe ix fix
bours, through the help of the invention fince
made of a feventh note; which frees us of all
trouble and embarrafiment of the divifions:
“~the Dr, is the moft expeditious maiter
of mufic I ever heard of, to teach it with greater
in fin bowrs l==Clel, Voc. 14, n, fays, “ in
moft, if not all the antient gemosss, or pe-
pular affemblies, were atcended with various fporss; |
thence fpers was metonimically called gemott; |
whence that vulgarifm gemas, which, however, is |
the true origin of the word now in ufe; and, by ||
contraltion, game:"—but if this be the true
origin, it is Gr.: fee MEETING. Gr.

PR ——

Gamut as defined by George William Lemon, English Etymol-
ogy, 1783.

tetrachords. The gamut was the series of pitches from
which all the Medieval “scales” (or modes, strictly) are
notionally derived, and it may be thought of as con-
structed in a certain way from diatonic tetrachords. The
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origin of the word gamut is explained at the article
Hexachord; here the word is used in one of the avail-
able senses: the all-encompassing gamut as described by
Guido d'Arezzo (which includes all of the modes).

The intervals from one note to the next in this Medieval
gamut are all tones or semitones, recurring in a certain
pattern with five tones (T) and two semitones (S) in any
given octave. The semitones are separated as much as
they can be, between alternating groups of three tones and
two tones. Here are the intervals for a string of ascending
notes (starting with F) from the gamut:

.. -.T-T-T-S-T-T-S-T-T-T-S-T- ...

And here are the intervals for an ascending octave (the
seven intervals separating the eight notes A-B—-C—-D-E—
F-G-A) from the gamut:

T-S-T-T-S-T-T [five tones and two
semitones] 2%

In its most strict definition, therefore, a diatonic scale
is one that may be derived from the pitches represented
in successive white keys of the piano (or a transposition
thereof): the modern equivalent of the gamut. (For sim-
plicity, throughout this article equal temperament tuning
is assumed unless otherwise noted.) This would include
the major scale, and the natural minor scale (same as the
descending form of the melodic minor), but not the old
ecclesiastical church modes, most of which included both
versions of the “variable” note Bh/Bla.

27.2.1 Modern meanings

There are specific applications in the music of the
Common Practice Period, and later music that shares its
core features.

All writers accept the major scale as diatonic. Most, but
not all,?' accept the natural minor as diatonic. As for
other forms of the minor:

e “Exclusive” usage

Some writers consistently classify the other
variants of the minor scale — the melodic minor
(ascending form) and the harmonic minor — as
non-diatonic, since they are not transpositions
of the white-note pitches of the piano. Among
such theorists there is no agreed general term
that encompasses the major and all forms of
the minor scale.!?!

e “Inclusive” usage

Some writers consistently include the melodic
and harmonic minor scales as diatonic also.
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For this group, every scale standardly used in
common practice music and much similar later
music is either diatonic (the major, and all
forms!?3! of the minor) or chromatic.!**

e “Mixed” usage

Still other writers mix these two meanings of
diatonic (and conversely for chromatic), and
this may lead to confusions and misconcep-
tions. Sometimes, though not always, the con-
text makes it clear which meaning is intended.

For print sources employing each of these usages (for
scales, and derived usages for intervals, etc.), see the list
of sources, below.[®!

There are a few other meanings of the term diafonic
scale, some of which take the extension to harmonic and
melodic minor even further, to be even more inclusive.[2°!

In general, diatonic is most often used inclusively with re-
spect to music that restricts itself to standard uses of tra-
ditional major and minor scales. When discussing music
that uses a larger variety of scales and modes (including
much jazz, rock, and some tonal 20th-century concert
music), writers often adopt the exclusive use to prevent
confusion.

27.3 Chromatic scale

Main article: Chromatic scale
A chromatic scale consists of an ascending or descend-

Chromatic scale on C: full octave ascending and descending Play

ing sequence of pitches proceeding always by semitones.
Such a sequence of pitches would, for example, be pro-
duced by playing black and white keys of a piano in or-
der, without leaving any out. The structure of a chromatic
scale is therefore uniform throughout, unlike major and
minor scales which have tones and semitones in particular
arrangements (and an augmented second, in the harmonic
minor).[?"!

27.4 Musical instruments

Some instruments, such as the violin, can be played in any
scale; others, such as the glockenspiel, are restricted to the
scale to which they are tuned. Among this latter class,
some instruments, such as the piano, are always tuned to
a chromatic scale, and can be played in any key, while
others are restricted to a diatonic scale, and therefore to a
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particular key. Some instruments, such as the harmonica,
harp, and glockenspiel, are available in both diatonic and
chromatic versions.

27.5 Intervals

The diatonic intervals are usually understood as those be-
tween some pair of notes both drawn from the same di-
atonic scale. Intervals that cannot be so derived are then
called chromatic intervals. Because diatonic scale is it-
self ambiguous, this way of distinguishing intervals is
also ambiguous.?®! For example, the interval By-Eb (a
diminished fourth, occurring in C harmonic minor) is
considered diatonic if the harmonic minor scale is con-
sidered diatonic;[®! but it is considered chromatic if the
harmonic minor scale is not considered diatonic.3"

Additionally, the label chromatic or diatonic for an inter-
val may be sensitive to context. For instance, in a passage
in C major, the interval C-Eb could be considered a chro-
matic interval because it does not appear in the prevailing
diatonic key; conversely in C minor it would be diatonic.
This usage is still subject to the categorization of scales
as above, e.g. in the Bi—Eb example above, classification
would still depend on whether the harmonic minor scale
is considered diatonic.

27.5.1 In different systems of tuning
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Pythagorean diatonic and chromatic interval: Ej-Ff and Ep-Eff
Play .

In equal temperament, there is no difference in tun-
ing (and therefore in sound) between intervals that are
enharmonically equivalent. For example, the notes F and
Ef represent exactly the same pitch, so the diatonic inter-
val C-F (a perfect fourth) sounds exactly the same as its
enharmonic equivalent—the chromatic interval C-Eg (an
augmented third).

In systems other than equal temperament, however, there
is often a difference in tuning between intervals that are
enharmonically equivalent. In tuning systems that are
based on a cycle of fifths, such as Pythagorean tuning and
meantone temperament, these alternatives are labelled as
diatonic or chromatic intervals. Under these systems the
cycle of fifths is not circular in the sense that a pitch at
one end of the cycle (e.g., Gff) is not tuned the same as
the enharmonic equivalent at its other end (Ab); they are
different by an amount known as a comma.

This broken cycle causes intervals that cross the break
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to be written as augmented or diminished chromatic in-
tervals. In meantone temperament, for instance, chro-
matic semitones (E-E}) are smaller than diatonic semi-
tones (E-F),1’!! and with consonant intervals such as the
major third the enharmonic equivalent is generally less
consonant.

The exception to this classification is the tritone, of
which both enharmonic forms (e.g., C-F} and C-Gb)
are equally distant along the cycle of fifths, making them
inversions of each other at the octave. Because of this
the ambiguity cannot be resolved where octave equiva-
lence is assumed, and the label diatonic or chromatic for
either form of tritone is not useful in the context of tuning
(the choice is arbitrary, and therefore unspecific).

If the tritone is assumed diatonic, the classification of
written intervals by this definition is not significantly dif-
ferent from the “drawn from the same diatonic scale”
definition given above as long as the harmonic minor
and ascending melodic minor scale variants are not in-
cluded. Aside from tritones, all intervals that are either
augmented or diminished are chromatic, and the rest are
diatonic.

27.6 Chords

Diatonic chords are generally understood as those that are
built using only notes from the same diatonic scale; all
other chords are considered chromatic. However, given
the ambiguity of diatonic scale, this definition, too, is am-
biguous. And for some theorists, chords are only ever di-
atonic in a relative sense: the augmented triad Ep—G-Bj
is diatonic “to” or “in” C minor.??!

On this understanding, the diminished seventh chord built
on the leading note is accepted as diatonic in minor
keys.33!

If the strictest understanding of the term diatonic scale is
adhered to - whereby only transposed 'white note scales’
are considered diatonic - even a major triad on the dom-
inant scale degree in C minor (G-BE-D) would be chro-
matic or altered in C minor.** Some writers use the
phrase “diatonic to” as a synonym for “belonging to”.
Therefore a chord can be said to be diatonic if its notes
belong to the underlying diatonic scale of the key.

27.7 Harmony

The words diatonic and chromatic are also applied incon-
sistently to harmony:

e Often musicians call diatonic harmony any kind of
harmony inside the major—minor system of common
practice. When diatonic harmony is understood in
this sense, the supposed term chromatic harmony
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means little, because chromatic chords are also used
in that same system.

e At other times, especially in textbooks and syl-
labuses for musical composition or music theory, di-
atonic harmony means harmony that uses only “di-
atonic chords”!® According to this usage, chro-
matic harmony is then harmony that extends the
available resources to include chromatic chords: the
augmented sixth chords, the Neapolitan sixth, chro-
matic seventh chords, etc.3¢!

e Since the word harmony can be used of single
classes of chords (dominant harmony, E minor har-
mony, for example), diatonic harmony and chro-
matic harmony can be used in this distinct way
also.?7!

However,

e Chromatic harmony may be defined as “the use
of two successive chords which belong to two
different keys and therefore contain tones repre-
sented by the same note symbols but with differ-
ent accidentals”.3® Four basic techniques produce
chromatic harmony under this definition: modal in-
terchange, secondary dominants, melodic tension,
and chromatic mediants.3!

27.8 Miscellaneous usages

27.8.1 Notes

In modern usage, the meanings of the terms diatonic note
and chromatic note vary according to the meaning of the
term diatonic scale. Generally — not universally — a note
is understood as diatonic in a context if it belongs to the
diatonic scale that is used in that context; otherwise it is
chromatic.

27.8.2 Inflection

The term chromatic inflection (alternatively spelt inflex-
ion) is used in two senses:

e Alteration of a note that makes it (or the harmony
that includes it) chromatic rather than diatonic.>*!

e Melodic movement between a diatonic note and a
chromatically altered variant (from C to Cf in G ma-
jor, or vice versa, for example).[40]

27.8.3 Progression

The term chromatic progression is used in three senses:
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e Movement between harmonies that are not elements
of any common diatonic system (that is, not of the
same diatonic scale: movement from D-F-A to D§-
F-A, for example).!*!!

e The same as the second sense of chromatic inflection,
above.[4?]

e In musica ficta and similar contexts, a melodic frag-
ment that includes a chromatic semitone, and there-
fore includes a chromatic inflection in the second
sense, above.[*3]

The term diatonic progression is used in two senses:

e Movement between harmonies that both belong to at
least one shared diatonic system (from F-A-C to G—
B-E, for example, since both occur in C major).[*¥

e In musica ficta and similar contexts, a melodic frag-
ment that does not include a chromatic semitone,
even if two semitones occur contiguously, as in Fj—
G-A).#3

27.8.4 Modulation

e Diatonic modulation is modulation via a diatonic
progression.[+*!

e Chromatic modulation is modulation via a chro-
matic progression, in the first sense given above. !

27.8.5 Pentatonic scale

e One very common kind of pentatonic scale that
draws its notes from the diatonic scale (in the exclu-
sive sense, above) is sometimes called the diatonic
pentatonic scale: C—-D-E-G-A[-C], or some other
modal arrangement of those notes.

e Other pentatonic scales (such as the pelog scales)
may also be construed as reduced forms of a dia-
tonic scale, but are not labelled diaronic.!®!

27.9 Modern extensions

Traditionally, and in all uses discussed above, the term
diatonic has been confined to the domain of pitch, and in
a fairly restricted way. The common idea in those uses
is that a specific selection is made from an underlying
superset of pitches. A particular subset of seven pitch
classes is selected from a superset of twelve semitonally
incrementing pitch classes, to yield a particular hepta-
tonic scale. Exactly which heptatonic scales (and even
which modes of those scales) should count as diatonic is
unsettled, as shown above. But the broad selection prin-
ciple itself is not disputed, at least as a theoretical conve-
nience.
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27.9.1 Extended pitch selections

The selection of pitch classes can be generalised to en-
compass formation of non-traditional scales from the un-
derlying twelve chromatic pitch classes.”®! Or a larger
set of underlying pitch classes may be used instead. For
example, the octave may be divided into varying num-
bers of equally spaced pitch classes. The usual number is
twelve, giving the conventional set used in Western mu-
sic. But Paul Zweifel*”! uses a group-theoretic approach
to analyse different sets, concluding especially that a set
of twenty divisions of the octave is another viable option
for retaining certain properties associated with the con-
ventional “diatonic” selections from twelve pitch classes.

27.9.2 Rhythms

It is possible to generalise this selection principle even
beyond the domain of pitch. The diatonic idea has been
applied in analysis of some traditional African rhythms,
for example. Some selection or other is made from an
underlying superset of metrical beats, to produce a “dia-
tonic” rhythmic “scale” embedded in an underlying met-
rical “matrix”. Some of these selections are diatonic in a
way similar to the traditional diatonic selections of pitch
classes (that is, a selection of seven beats from a matrix of
twelve beats — perhaps even in groupings that match the
tone-and-semitone groupings of diatonic scales). But the
principle may also be applied with even more generality
(including even any selection from a matrix of beats of
any size).1*8)

27.10 See also

e Major and minor

e Universal key

27.11 Notes and references

[1] Benward & Saker (2003). Music: In Theory and Practice,
Vol. I, p.38. Seventh Edition. ISBN 978-0-07-294262-0.

[2] Leeuw, Ton de (2005). Music of the Twentieth Century,
p-93. ISBN 90-5356-765-8.

[3] Often diatonic and chromatic are treated as mutually ex-
clusive opposites, concerning common practice music.
This article deals mainly with common practice music,
and later music that shares the same core features (in-
cluding the same particular use of tonality, harmonic and
melodic idioms, and types of scales, chords, and inter-
vals). Where other music is dealt with, this is specially
noted.

[4] This definition encompasses the natural minor scale (and
equivalently the descending melodic minor), the major
scale, and the ecclesiastical modes.
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[5] For inclusion of the harmonic minor and the ascending
melodic minor see the section Modern meanings of “dia-
tonic scale” in this article.

[6] Translating the term used by Greek theorists: Yévog,
génos; plural yévn, géne.

[7] It is unclear whether the lyre in question was it-
self a presumed four-stringed instrument ("teTpdayopdov
Opyavov"), as some have suggested (see Peter Gorman,
Pythagoras, a Life (London: Routledge & K. Paul, 1979),
p- 162: “The fundamental instrument of early Greek mu-
sic was the tetrachord or four-stringed lyre which was
tuned in accordance with the main concordances; the
tetrachord was also the foundation of Greek harmonic the-
ory”). The number of strings on early lyres and similar
instruments is a matter of much speculation (see Martin
Litchfield West, Ancient Greek music (Oxford and New
York: Oxford University Press, 1994), especially pp. 62—
64). Many later instruments had seven or perhaps more
strings, and in that case the tetrachord must be thought of
as based on a selection of four adjacent strings.

[8] The English word diatonic is ultimately from the Greek
Swarovixdg (diatonikds), itself from didtovog (didtonos),
which may mean (as OED claims) “through the tones”
(taking TOvoG, 6nos, to mean interval of a tone), or per-
haps stretched out (as recorded in Liddell and Scott’s
Greek Lexicon). See also Barsky (Chromaticism, Barsky,
Vladimir, Routledge, 1996, p. 2): “There are two possi-
ble ways of translating the Greek term 'diatonic': (1) 'Tun-
ning through tones’, i.e. through the whole tones; or (2)
a 'tensed' tetrachord filled up with the widest intervals”.
The second interpretation would be justified by consid-
eration of the pitches in the diatonic tetrachord, which
are more equally distributed (“stretched out”) than in the
chromatic and enharmonic tetrachords, and are also the
result of tighter stretching of the two variable strings. It is
perhaps also sounder on linguistic morphological grounds.
(See also Merriam-Webster Online.) A completely sepa-
rate explanation of the origins of the term diatonic appeals
to the generation of the diatonic scale from “two tones":
“Because the musical scale is based entirely on octaves
and fifths, that is, two notes, it is called the 'diatonic scale'
" (Phillips, Stephen, “Pythagorean aspects of music”, in
Music and Psyche, Vol. 3, available also online). But
this ignores the fact that it is the element di- that means
“two”, not the element dia-, which has “through” among
its meanings (see Liddell and Scott). There is a Greek
term ditovog (difonos), which is applied to an interval
equivalent to two tones. It yields the English words di-
tone and ditonic (see Pythagorean comma), but it is quite
distinct from didtovog. Yet another derivation assumes
the sense “through the tones” for Sidtovog, but inter-
prets tone as meaning individual note of the scale: “The
word diatonic means 'through the tones’ (i.e., through the
tones of the key)" (Gehrkens, 1914, see below; see also
the Prout citation, at the same location). This is not in
accord with any accepted Greek meaning, and in Greek
theory it would fail to exclude the other tetrachords. The
fact that tovog itself has at least four distinct meanings
in Greek theory of music contributes to the uncertainty
of the exact meaning and derivation of Statovikdg, even
among ancient writers. (See Solon Michaelides, The Mu-
sic of Ancient Greece: An Encyclopaedia (London; Faber
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and Faber, 1978), pp. 335-40: “Tonos”. Tdvog may re-
fer to a pitch, an interval, a “key” or register of the voice,
or a mode.) For more information, especially concerning
the various exact tunings of the diatonic tetrachord, see
Diatonic genus.

Chromatic is from Greek ypouwotikog (khromatikos), it-
self from ypduo (khréma), which means complexion,
hence colour — or, specifically as a musical term, “a mod-
ification of the simplest music” (Liddell and Scott’s Greek
lexicon). For more information, especially concerning
the various exact tunings of the chromatic tetrachord, see
Chromatic genus.

Occasionally, as in the Rollin excerpt shown in this sec-
tion, spelt inharmonic; but in OED this is only given
as a distinct word with a distinct etymology (“Not har-
monic; not in harmony; dissonant,...”). The motiva-
tion and sources of the Greek term évopuovikog (enar-
monikos) are little understood. But the two roots are &v
(en: “in”) and Gpuovia (harmonia: “good placement of
parts”, “harmony”, “a scale, mode, or TOvog [in one sense;
see notes above]"). So in some way the term suggests har-
moniousness or good disposition of parts, but not in the
modern sense of harmony, which has to do with simul-
taneous sounds. (See Solon Michaelides, The Music of
Ancient Greece: An Encyclopaedia (London: Faber and
Faber, 1978); Liddell and Scott; etc.) For more informa-
tion, especially concerning the various exact tunings of the
enharmonic tetrachord, see Enharmonic genus.

In practice tetrachord (tetpiyopdov; tetrdkhordon) also
meant the instrument itself. And it could also mean the
interval of a perfect fourth between the pitches of the fixed
top and bottom strings; therefore the various tunings were
called divisions of the tetrachord (see OED, “Tetrachord”).

For general and introductory coverage of Greek theory
see Tuning and Temperament, A Historical Survey, Bar-
bour, J. Murray, 2004 (reprint of 1972 edition), ISBN 0-
486-43406-0. These meanings in Greek theory are the
ultimate source of the meanings of the words today, but
through a great deal of modification and confusion in Me-
dieval times. It would therefore be a mistake to consider
the Greek system and the subsequent Western systems
(Medieval, Renaissance, or contemporary) as closely sim-
ilar simply because of the use of similar terms: "... the
categories of the diatonic, chromatic and enharmonic gen-
era developed within the framework of monodic musical
culture and have little in common with the correspond-
ing categories of modern music theory” (Chromaticism,
Barsky, Vladimir, Routledge, 1996, p. 2). There were
several Greek systems, in any case. What is presented
here is merely a simplification of theory that spans several
centuries, from the time of Pythagoras (c. 580 BCE - c.
500 BCE), through Aristoxenus (c. 362 BCE — after 320
BCE), to such late theorists as Alypius of Alexandria (fl.
360 CE). Specifically, there are more versions of each of
the three tetrachords than are described here.

Details of the practice for certain periods: “The device
that was both the simplest and the most stable and durable
was that known as coloratio. In principle, any note or
group of notes subjected to coloration or blackening was

(14]

[15]
(16]

(17]

(18]

(19]
(20]

(21]

(22]

(23]
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reduced to two-thirds of the value that it would have en-
joyed in its pristine state. In respect of any note in men-
sural notation that was equal in duration to two of that
next smaller in value, the coloration of three in succes-
sion caused each to undergo reduction to two-thirds of its
erstwhile value, so creating a triplet [... .] In the case
of any note that was equal in duration to three of that
next smaller, the coloration of three together likewise ef-
fected a proportional reduction in the value of each to two-
thirds, so reducing perfect value to imperfect and com-
monly creating the effect called hemiola [... .] On oc-
casions coloured notes could appear singly to denote im-
perfect value, especially to inhibit unwanted perfection
and alteration,” Roger Bowers, “Proportional notation”,
2. Coloration, New Grove Dictionary of Music and Mu-
sicians, second edition, edited by Stanley Sadie and John
Tyrrell (London: Macmillan Publishers, 2001).

Parrish, Carl, The Notation of Medieval Music, Pendragon,
New York, 1978, pp. 1471f.

Harvard Dictionary of Music, 2nd ed., “Chromatic”.

Grout, Donald J, and Palisca, Claude, A History of West-
ern Music, 6th ed., Norton, New York, 2001, pp. 188-
190.

“The root of the Italian term is that of 'colour’, and it is
probably related through its use of diminution (the little
notes that 'rush' to the next long note, as Bernhard writes)
to the mensural practice of coloration” (New Grove, “Col-
oratura”).

Rendered by many as Carmina chromatico, though this
is incorrect Latin; the title is given as Carmina chromat-
ica (which is plural of Latin carmen chromaticum) in New
Grove Online. The entire passage is relevant to present
points in this article:

New Grove Online, “Musica Ficta”, 1, ii
Grout et al., 2001, p. 188.

Some theorists derive such a scale from a certain series
of pitches rising by six perfect fifths: F-C-G-D-A-E~
B. These pitches are then rearranged by transposition to
a single-octave scale: C—-D-E-F-G-A-B[-C] (the stan-
dard C major scale, with the interval structure T-T-S-T—
T-T[-S]). A few theorists call the original untransposed
series itself a “scale”. Percy Goetschius calls that series
the “natural scale” (The Theory and Practice of Tone-
Relations, Schirmer, 1931 edition, p. 3; see further ci-
tation below).

Goetschius, as cited below, accepts only the major as di-
atonic.

A very clear statement of the “exclusive” stance is given
in the excerpt from “The leading tone in direct chromati-
cism: from Renaissance to Baroque”, Clough, John, 1957,
below. The excerpt acknowledges and analyses the diffi-
culties with logic, naming, and taxonomy in that stance.

A few exclude only the harmonic minor as diatonic, and
accept the ascending melodic, because it comprises only
tones and semitones, or because it has all of its parts
analysable as tetrachords in some way or other.
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However, beyond analysis of common practice music,
even these writers do not typically consider non-standard
uses of some familiar scales to be “diatonic”. For ex-
ample, unusual modes of the melodic or harmonic minor
scale, such as used in early works by Stravinsky, are almost
never described as “diatonic”.

The first “exclusive” usage seems to be gaining greater cur-
rency. Certainly it is becoming close to standard in aca-
demic writing, as can be seen by querying online archives
(such as JSTOR) for recent uses of the term diatonic.
Equally certainly, the second “inclusive” meaning is still
strongly represented in non-academic writing (as can be
seen by online searches of practically oriented music texts
at, for example, Amazon.com). Overall, considerable
confusion remains; on the evidence presented in the list of
sources, there are very many sources in the third category:
Diatonic used vaguely, inconsistently, or anomalously.

Gould, M. (2000). “Balzano and Zweifel: Another Look
at Generalized Diatonic Scales”. Perspectives of New
Music 38 (2): 88-105. doi:10.2307/833660. JSTOR
833660. An explicit example of such an extended gen-
eral use of diatonic scale and related terms:

Throughout this paper, I use the terms
“diatonic,” “pentatonic” and “chromatic” in
their generic senses, as follows:

(a) A “diatonic” scale is a scale formed
from two intervals of different sizes,
such that groups of several adjacent in-
stances of the larger interval are sepa-
rated by single instances of the smaller
interval.

(b) A “pentatonic” scale is a scale formed
from two intervals of different sizes,
such that groups of several adjacent in-
stances of the smaller interval are sepa-
rated by single instances of the larger in-
terval. Therefore a generic “pentatonic”
can contain more than five tones.

“Chromatic” refers to the interval
formed between adjacent pitch-classes
of any equal-tempered scale.

(©)

See also #Extended pitch selections, in this article. See
also an exceptional usage by Persichetti, in a note to
#Diatonic_pentatonic_scale, below.

It is not usual for chromatic scale to be used in any difter-
ent sense from this. A rare exception is found in Elements
of Musical Composition, Crotch, William, 1830. (See the
quotation from this text, below. See also extensive anal-
ysis in the excerpt from “The leading tone in direct chro-
maticism: from Renaissance to Baroque”, Clough, John,
1957, in the same subsection below.) Outside of music
altogether, chromatic scale may refer to Von Luschan’s
chromatic scale.

There are several other understandings of the terms di-
atonic interval and chromatic interval. There are theo-
rists who define all augmented and diminished intervals
as chromatic, even though some of these occur in scales

[29]
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(31]

(32]

(33]

(34]
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that everyone accepts as diatonic. (For example, the di-
minished fifth formed by B and F, which occurs in C ma-
jor.) There are even some writers who define all minor in-
tervals as chromatic (Goetschius, Percy, The Theory and
Practice of Tone-Relations, 1931, p. 6; Goetschius as-
sesses all intervals as if the lower note were the tonic,
and since for him only the major scale is diatonic, only
the intervals formed above the tonic in the major are di-
atonic; see also, for example, Harrison, Mark, Contem-
porary Music Theory — Level Two, 1999, p. 5). Some
theorists take the diatonic interval to be simply a measure
of the number of “scale degrees” spanned by two notes
(so that F§—Eb and Fi—E} represent the same “diatonic in-
terval": a seventh); and they use the term chromatic in-
terval to mean the number of semitones spanned by any
two pitches (Ff and Eb are “at a chromatic interval of nine
semitones”). Some theorists use the term diatonic inter-
val to mean “an interval named on the assumption of the
diatonic system of Western music” (so that all perfect,
major, minor, augmented, diminished intervals are “di-
atonic intervals”). It is not clear what chromatic interval
would mean, if anything, in parallel with this usage for
diatonic. Some theorists use chromatic interval to mean
simply semitone, as for example in the article Chromatic
fourth. See also Williams, Peter F., The Chromatic Fourth
during Four Centuries of Music, OUP, 1997. Something
close to this usage may be found in print. For example, the
term chromatically, as used in: “The trill rises chromat-
ically by step above this harmonic uncertainty, forming
a chromatic fourth, ...” (Robin Stowel, Beethoven: Violin
Concerto (Cambridge Music Handbooks), Cambridge and
New York: Cambridge University Press, 2005, p. 66).
The term as used in the phrase chromatic fourth itself per-
haps means just what it means in chromatic scale, but here
applied to a melodic interval rather than a scale.

See for example William Lovelock, The Rudiments of Mu-
sic, 1971.

See for example the citation from Grove Music Online
(“Diatonic”), below.

Helmbholtz, Hermann, trans. Alexander Ellis, On the Sen-
sations of Tone, Dover, New York, 1954, pp. 433-435
and 546-548. The two notes of a diatonic semitone have
different letter-names; those of a chromatic semitone have
the same letter-name.

Kostka, Stefan, and Payne, Dorothy, Tonal Harmony,
McGraw-Hill, 5th edition, 2003, pp. 60-61.

“Because of the variability of [scale degrees] 6 and 7,
there are sixteen possible diatonic seventh chords in mi-
nor ... [One line in a table headed Common diatonic sev-
enth chords in minor:] __97 viie” (Tonal har-
mony, Kostka, Stefan and Payne, Dorothy, McGraw-Hill,
3rd edition 1995, pp. 64-65).

This is because the third of the triad does not belong to
the natural minor scale or Aeolian mode of C minor (C,
D, Eb, F, G, Ab, Bb). This highly restrictive interpretation
is effectively equivalent to the idea that diatonic triads are
those drawn from the notes of the major scale alone, as
this source rather roughly puts it: “Diatonic chords are
wholly contained within a major scale” (Harrison, Mark,
Contemporary Music Theory — Level Two, 1999, p. 7).
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Often the content of “diatonic harmony” in this sense will
include such harmonic resources as diminished sevenths
on the leading note — possibly even in major keys — even if
the text uses a classification for chords that should exclude
those resources.

Some of these are chords “borrowed” from a key other
than the prevailing key of a piece; but some are not: they
are derivable only by chromatic alteration.

"Diatonic harmonies are those built on the seven degrees
of whatever major or minor diatonic scale is being used.
Chromatic harmonies are those built on, or using, the five
non-diatonic degrees of the scale” Music for Our Time,
Winter, Robert, Wadsworth, 1992, p. 35. (Strictly, there
is an uncertainty to be noted here, involving harmonies
that would be diatonic because they are built on unaltered
degrees of a diatonic scale, but chromatic because they
include a non-diatonic note: D-F§—A in C major, for ex-
ample. But the intention is clearly that such harmonies are
chromatic.)

Tischler, H. (1958). “Re: Chromatic Mediants: A Facet
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mony with chromatic inflection”, a view attributed to Si-
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“A chromatic progression is one between harmonies hav-
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this purpose, the harmonic form of the minor scale is
considered the tonal-harmonic basis of its diatonic sys-
tem. A usual characteristic of the chromatic progression
is chromatic inflection — the change of one or more notes
from one form (sharp, natural, or flat) to another” Wallace
Berry, Form in Music (Prentice-Hall, 1966), pp. 109-110,
note 5.

Wallace Berry, Form in Music (Prentice-Hall, 1966), pp.
109-110, note 5.

“In [an example] the change from major to minor is sup-
ported by the chromatic progression ... in the bass” Struc-
tural Functions of Harmony, Schoenberg, Arnold, Faber
& Faber, 1983, p. 54.

See New Grove Online, “Musica Ficta”, 1, ii, cited earlier.

See Form in Music, Berry, Wallace, Prentice-Hall, 1966,
pp.- 109-110, note 5. The author even includes move-
ment between tonic and Neapolitan sixth harmonies (in
both major and minor), because there exists some diatonic
system in which both harmonies occur. With C major, for
example, both occur in the subdominant minor, F minor.
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27.12.1 Diatonic

Published sources for “diatonic”, in Common Practice
music.

The sources cited below are sorted into three groups,
depending on what they say about the term diatonic:

o those that explicitly or implicitly exclude the
harmonic and melodic minors, along with the
consequences for intervals, etc.;

e those that include the harmonic and melodic
minors, with consequences; and

e those that are ambiguous, inconsistent, or

anomalous.

In cited text below, relevant portions have been high-
lighted in bold, which has been added for emphasis.

Exclusive

Excluding harmonic and melodic minor scales:

Scholes, Percy; Nagley, J. & Temperley N. (2002).
“Scale”. In Alison Latham. The Oxford Compan-
ion to Music (subscription). Oxford University Press.
Retrieved 2008-07-23. (Web)

e Scholes, Percy; Nagley, J. & Temperley N.
(2002). “Scale”. In Alison Latham. The Ox-
ford Companion to Music. London: Oxford
University Press. p. 1106. ISBN 0-19-
866212-2. OCLC 59376677. (Print)

Scale ... 3. Diatonic Scale: ... The sixth
and seventh degrees of the minor scale are un-
stable and result in two forms, neither of them
diatonic: the harmonic minor, with the char-
acteristic interval of an augmented 2nd; and the
melodic minor ...

Grove Music Online (see p. 295 in the print ver-
sion)
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Diatonic (from Gk. dia tonos: 'proceed- with C identified as the “keynote"; see p.
ing by whole tones’). 3], are not uniform, but differ as follows:
Based on or derivable from an octave of [A diagram is shown of a C major scale
seven notes in a particular configuration, with slurs pointing out the semitones be-
as opposed to chromatic and other forms tween scale steps 3 and 4, and 7 and 8.]

of scale. A seven-note scale is said [p. 33] The line of research and ar-
to be diatonic when its octave span is gument [above] proves that, of the two
filled by five tones and two semitones, modes recognized and employed in mod-
with the semitones maximally separated, ern music, that one known as major (be-
for example the major scale (T-T-S- cause its prin. triads have a major third)
T-T-T-S). The natural minor scale is the natural one.

and the church modes (see Mode) are
also diatonic.

The other, i.e., the minor mode, is con-
sequently to be regarded as an unnatural
[But see the same source, Grove Music or artificial mode, and is accounted for
Online, below also.] as an arbitrary modification of the natu-

I maj de.
e The Harvard Dictionary of Music 4th edition, p. ratmajor mode

23

? The scale thus obtained is called the har-

Diatonic: (1) A scale with seven pitches monic minor mode. Itis the only theoret-
(heptatonic) that are adjacent to one an- ically accurate minor scale, [... .]

other on the circle of fifths; thus, one in [Goetschius’s stance is unusual in not

which each letter name represents only recognising any scale other than the ma-

a single pitch and which is made up of jor as diatonic; he does not mention the

whole tones and semitones arranged so-called “natural” minor scale as an en-

in the pattern embodied in the white tity in its own right, but considers the

keys of the piano keyboard; hence, any harmonic minor as the basic minor form,

major or pure minor scale and any derived directly from the major by alter-

church mode as distinct from the chro- ation of the third and sixth scale-steps.

matic scale. Later (pp. 104-106) he discusses the

e Elements of Musical Composition, Crotch, melodic minor scale, and the fact that

the third scale-step is “the only distinc-
tive tone between the major form and the
various minor forms” (p. 105).]

William, 1830 [reproduced 1991, Boethius Press,
Aberystwyth, Wales], pp. 21-22

In modern music, the seventh note Si
is often made one semitone higher, and
then the scale of the minor key becomes

e Clough, J. (1957). “The Leading Tone in Di-
rect Chromaticism: From Renaissance to Baroque”.
Journal of Music Theory 1 (1): 2-21. JSTOR

chromatic. ... The sixth and seventh

notes are both occasionally altered at the 843089.

same time, and then also the scale is Chromaticism being essentially the

chromatic. ... This is the usual method antonymn [sic] of the more restrictive

of ascending the minor key, but in de- term diatonicism, its precise definition

scending, the ancient diatonic scale is rests on a series of definitions beginning

commonly used. with the concept diatonic system:

[A rare instance of classifying the har-

monic minor and the ascending melodic e diatonic system

minor as chromatic.] a succession of whole steps and
e The Theory and Practice of Tone-Relations, heﬁ.f ;telils’ Efallfndeﬁmte compass, 13

Goetschius, Percy, Schirmer, 1931 edition which the steps are separate
alternately by two whole steps and
[p. 4] This diatonic scale comprises three whole steps
the tones of the major mode, so desig- o diatonic

nated for reasons given later. Upon ex-
amination it is found that the contigu-
ous intervals of the diatonic scale, unlike
those of the natural scale [Goetschius’s
term for a series of pitches rising by the use of diatonic collections of
fifths, starting from F and ending and B, tones

consisting entirely of tones from a single diatonic syster

e diatonicism
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e chromatic

not consisting entirely of tones from
a single diatonic system

e chromaticism

the use of chromatic collections of
tones

[... During] the past two hundred and fifty
years, when extensive deviation from it and
abandonment of it have become the norm of
practice, the [diatonic] system has persisted as
an important framework of tonal organization.
Without doubt, this simple succession of whole
and half steps is among the most deeply rooted
facts of our musical culture.

In view of its historical pre-eminence alone,
the system deserves to be represented in its
pure form by such a basic theoretical concept
as diatonic. Modern abstractions such as
the harmonic minor and so called ““ascend-
ing melodic”” minor scales, which are some-
times referred to as diatonic, cannot be rec-
onciled with the above definitions without
the term diatonic becoming an unwieldy
and theoretically useless catch-all. [Refer-
ence to footnote. ]

[Footnote:] 1. In this connec-
tion much confusion derives from
the accepted meaning of the ex-
pression chromatic scale. (Clearly,
the harmonic minor scale is not
the chromatic scale; it is there-
fore diatonic, or so the reasoning
goes.) If the presently accepted
meaning of chromatic scale is to
be retained, we must content our-
selves with the paradox that the
harmonic minor and “ascending-
melodic” minor scales, while inher-
ently chromatic, are not “chromatic
scales”.

Here it might be stated also that,
while I am entirely convinced of
the soundness of the above defini-
tions, the reader must realize that
any doubts he may entertain regard-
ing them can be in no way dam-
aging to the principle to be de-
rived by their use. So long as the
concept of chromaticism, as de-
fined above, is clearly understood,
I have no essential objection to the
reader’s substituting his own term
for it throughout the article. Uni-
versally accepted nomenclature is

a desirable objective, but, unfor-
tunately, it sometimes lags behind
theoretical thought.

[A rare detailed articulation of the “exclu-
sive” stance, exceptional for its mentioning and
analysing the alternative “inclusive” stance.]

Inclusive

Including harmonic and melodic minor scales:

e Scholes, Percy (1955). “Diatonic and chromatic”.
The Oxford Companion to Music (9th ed.). London:

Oxford University Press. p. 291.

Diatonic and Chromatic: ... The diatonic
scales are the major and minor, made up of
tones and semitones (in the case of the har-
monic minor scale, also an augmented sec-
ond), as distinct from the chromatic...

Oxford Concise Dictionary of Music (Online ;

current print edition is the same)

For the older European scales, used in
the Church’s plainsong and in folk song,
see modes. Two of these ancient modes
remained in use by composers, when the
other 10 were almost abandoned, and
these are our major and minor scales
— the latter, however, subject to some
variations in its 6th and 7th notes.
Taking C as the keynote these scales
(which have provided the chief material
of music from about AD 1600 to 1900)
run as follows: [than the first figure in
the article, showing the major scale on
C, then the harmonic minor on C, then
the ascending and descending melodic
on C; text continues immediately with:]
The major and minor scales are spo-
ken of as DIATONIC SCALES, as
distinct from a scale using nothing
but semitones, which is the CHRO-
MATIC SCALLE, ...

e Music Notation and Terminology, Gehrkens, Karl

Wilson, Barnes, NY, 1914

[p. 79] There are three general classes
of scales extant at the present time, viz.:
(1) Diatonic; (2) Chromatic; (3) Whole-
tone.

[p. 80] The word diatonic means
“through the tones” (i.e., through the
tones of the key), and is applied to both
major and minor scales of our modern
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tonality system. In general a diatonic
scale may be defined as one which pro-
ceeds by half-steps and whole-steps.
There is, however, one exception to

CHAPTER 27. DIATONIC AND CHROMATIC

the C major scale (Ex. 4) and of the C
harmonic minor scale (Ex. 5).] Other
forms of the minor scale frequently to be
met with will be explained later. [The

this principle, viz., in the progression
six to seven in the harmonic minor

scale, which is of course a step-and-a- R . o
half. e Music History and Theory, Clendinnen, William,

Doubleday, 1965, p. 23

melodic is introduced and explained in
Chapter VII, pp. 80-83, §§ 206-210.]

e Tonal Harmony in Concept and Practice, Forte,
Allen, NY, Holt, Rinehart, and Winston, 3rd edi-
tion, 1979, p. 14

Western music made from about 1680—
1880 made use of a system of diatonic
scales, comprising certain arrangements
of whole tones (T) and semitones (S)
such as the major ... the melodic minor
... and the harmonic minor (T-S-T-T-S-
TV2-S).

The diatonic minor scale therefore
has three forms: natural, melodic,
and harmonic.

e Harmony, Piston, Walter, DeVoto, Mark, Norton,

e The New Penguin Dictionary of Music, Jacobs, o
5th edition, 1987, pp. 4-5

Arthur, Penguin, 4th edition (1977) reprinted with

revisions (1986)

e Harmony:

p.-3

[p. 108] diatonic, pertaining to a given
major or minor key (opposite of CHRO-
MATIC); so diatonic scale, any one of
the major or minor scales; ...

[pp. 246-247] major, minor, ... The
minor scale is divided for theoretical
purposes into three types, [followed by
an equal treatment of natural, melodic,
and harmonic minor scales, with figures
showing each form]

8. A SCALE is a succession of notes ar-
ranged according to some regular plan.
Many different kinds of scales have been
used at various times and in various parts
of the world; in modern European mu-
sic only two are employed, which are
called the diatonic and the chromatic
scale.

9. The word “diatonic” has already been
explained in §6 as meaning “through the
degrees”. A diatonic scale is a succes-
sion of notes in which there is one note,
neither more nor less, on each degree of
the staff — that is to say, on each line
and space. [Reference to Chapter II,
p. 17, where the sources of the modern
scales in the old system of modes are ex-
plained.] There are two varieties of the
diatonic scale, known as the major (or
greater) and minor (or less) scale from
the nature of the interval between the
first and third notes of the scale. [Two
figures, showing an ascending octave of

Its Theory and Practice, Prout,
Ebenezer, Augener, 16th edition 1901, Chapter I,

Other

The tones that form the interval are
drawn from scales. The most famil-
iar of these are the two diatonic scales
of seven notes each, called the major
scale and the minor scale. Tonal mu-
sic, which includes most music writ-
ten between 1700 and 1900, is based
on diatonic scales.

The difference between the major and
minor scales is found in the distribution
of whole steps and half steps above a
given starting point. [... C major scale
as one case; Example 1-2, showing the
scale and its steps and half steps.]
There are three different forms of
the minor scale. The natural minor
scale has three tones that are different
from corresponding tones in the major
scale. Some of these same tones are
also found in the other forms, as shown
here. [Example 1-3, showing five forms
of scales on C: major, natural minor,
harmonic minor, melodic minor ascend-
ing (all shown ascending); and melodic
minor descending.]

All of the possible pitches in common
use, considered together, constitute the
chromatic scale. [Example 1-4, showing
an ascending and descending chromatic
scale; explanation of the chromatic scale.
]

Any particular diatonic scale is a seven-
note subset of the twelve-note chromatic
scale.

Vague, inconsistent, or anomalous use:
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e Grove Music Online

Diatonic (same article as cited above)
... An interval is said to be diatonic if
it is available within a diatonic scale.
The following intervals and their com-
pounds are all diatonic: minor 2nd (S),
major 2nd (T), minor 3rd (TS), ma-
jor 3rd (TT), perfect 4th (TTS), perfect
5th (TTST), minor 6th (STTTS), ma-
jor 6th (TTSTT), minor 7th (TSTTTS),
major 7th (TTSTTT) and the octave it-
self. The tritone, in theory diatonic
according to this definition, has tra-
ditionally been regarded as the alter-
ation of a perfect interval, and hence
chromatic; it may be either a semitone
more than a perfect 4th (augmented 4th:
TTT) or a semitone less than a perfect
5th (diminished 5th: STTS).

e Grove Music Online

Minor (i). (1) The name given to a di-
atonic scale whose octave, in its nat-
ural form, is built of the following as-
cending sequence, in which T stands
for a tone and S for a semitone: T-S—
T-T-S-T-T). The note chosen to be-
gin the sequence, called the key note,
also becomes part of the name of the
scale; a D minor scale, for instance, con-
sists of the notes D-E-F-G-A-Bp—C—
D. In practice, however, some notes of
the scale are altered chromatically to
help impart a sense of direction to the
melody. The harmonic minor scale has
a raised seventh, in accordance with the
need for a major triad on the fifth step
(the Dominant chord). The melodic mi-
nor scale has a raised sixth and a raised
seventh when it is ascending, borrowing
the leading-note function of the seventh
step from the major scale; in descending,
though, it is the same as the natural mi-
nor scale.

e The Cambridge History of Western Music The-
ory, ed. Thomas Christensen, 2004

[Records different usages by different
major theorists.]

¢ Encyclopaedia Britannica (Online: consulted in
April 2007; 2005 CD-ROM version is the same.)

Diatonic. ... The “harmonic” minor that
results is, strictly speaking, no longer a
diatonic scale, unlike “melodic” mi-
nor, which simply borrows its upper
tetrachord from the parallel major, i.e.,

the major scale beginning and ending on
the same pitch.

[This accepts the ascending melodic as
diatonic.]

Diatonic. [I]n music, any stepwise
arrangement of the seven ‘“natural”
pitches (scale degrees) forming an oc-
tave without altering the established
pattern of a key or mode — in par-
ticular, the major and natural minor
scales. Some scales, including penta-
tonic and whole-tone scales, are not di-
atonic because they do not include the
seven degrees. In the natural mi-
nor scale, the half steps occur at II-I1I
and V-VI. Given the crucial importance
of the so-called leading tone (the sev-
enth degree of the major scale) in di-
atonic harmony, however, the natural
minor scale regularly becomes sub-
ject to chromatic alteration (in this
case, the raising by a half step) of its sev-
enth degree (the harmonic minor form)
and often the sixth degree as well (the
melodic minor form of the scale, used in
an ascending melody). The harmonic
minor is, strictly speaking, not really
a scale; it is used normally not melodi-
cally but as a source set for constructing
harmony. The upper tetrachord of the
ascending melodic minor scale is iden-
tical with that of the major scale.
The diatonic scale, as a model, is con-
trasted with the chromatic scale of 12
pitches, corresponding to the white and
black notes of the piano keyboard con-
sidered together. ... An accidental sign
in front of a note normally signifies ei-
ther that the tone is notated as the
sixth or seventh degree of the minor
scale, or that the tone is a chromatic
tone (it does not belong to the partic-
ular diatonic scale being used in the
harmony of the moment).

[The status of the harmonic and melodic
minor as diatonic is left uncertain. Treat-
ment of the alteration of the sixth
and seventh degrees in minor is self-
contradictory: at first those degrees
are “subject to chromatic alteration";
but later such alterations are mentioned
separately from and distinguished from
“chromatic tones”.]
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¢ Encyclopaedia Britannica (Online: consulted in
December 2007.)

¢ Elementary Training for Musicians Hindemith,
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e Collins Pocket Dictionary of Music, Collins, 1982
[abridged from Collins Encyclopedia of Music, eds.
Westrup, J, and Harrison, F, revised edition 1976]

e Theory of Harmony Schoenberg, Arnold, (transla-

Paul, 2nd edition, 1949, p. 58

... (diatonic = consisting of whole- and
half-tone steps)...

[This definition fails to exclude the as-
cending melodic as diatonic, and fails to
include the harmonic minor.]

Dunsby, Jonathan (2002). “Diatonic”. In Alison
Latham. The Oxford Companion to Music (subscrip-
tion). London: Oxford University Press. Retrieved

2008-07-23.

diatonic (from Gk. dia tonikos, 'at inter-
vals of a tone). In the major—minor tonal sys-
tem, a diatonic feature — which may be a sin-
gle note, an interval, a chord, or an extended
passage of music — is one that uses exclu-
sively notes belonging to one key. In prac-
tice, it can be said to use a particular scale,
but only with the proviso that the alterna-
tive submediants and leading notes of har-
monic and melodic minor allow up to nine
diatonic notes

Compared with the seven available
in a major scale. The exact in-
tention with regard to classification
of the harmonic and melodic minor
scales is unclear, and likely to be in-
consistent.

Diatonic ... In minor keys [the] sharp-
ened sixth and seventh are in such com-
mon use, though not strictly proper to
[the] key, that they are also regarded as
diatonic ...

Scale ... Modern diatonic scale as
2 modes: major and minor
(TSTTSTT). Latter only has theoretical
existence; in practice has 2 forms, both
of which involve element of chromati-
cism in treatment of leading note: [forms
of harmonic and ascending and descend-
ing melodic are given].

[See note for the entry immediately
above.]

tion of 3rd edition, 1922), 1983, p. 32

In the seven chords that we build on the
seven tones of the major scale we use no
tones other than these same seven — the
tones of the scale, the diatonic tones.
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[Harmonic and melodic minor scales
aren't necessarily excluded. The inten-
tion is unclear.]

¢ A Dictionary of Musical Terms Baker, Theodore,
1923 edition

Diatonic: (In modern usage) By,
through, with, within, or embracing the
tones of the standard major or minor
scale.

[The phrase “standard major or minor
scale” is ambiguous, and could include
all forms of the minor.]

e Music for Our Time, Winter, Robert, Wadsworth,
1992, pp. 28-29

Western music settled on two dia-
tonic patterns, known today as the ma-
Jjor scale and the minor scale. ... The mi-
nor scale results from flatting (lowering
by half a step) the third and sixth degrees
of the major scale. ... it is frequently
smoothed out by [alterations to the sixth
and seventh degree. ...] this form of the
minor scale is called the melodic minor
scale.

[The precise interpretation of patterns in
two diatonic patterns is open to dispute.
On one reading, these patterns are more
general and flexible, and the minor pat-
tern remains diatonic when it is varied as
the author describes. By that reading, the
definition of diatonic scale is not anoma-
lous, but includes all standard forms of
the minor scale. On another reading,
pattern is taken to mean “exact configu-
ration of tones and semitones"; by that
reading, the definition is barely coher-
ent (since a scale constrained to conform
to such a strict configuration cannot be
“smoothed out” by the alterations men-
tioned and yet retain the pattern that the
author identifies as “the minor scale”).
This second reading entails that among
the minors only the harmonic form is
“diatonic”.]
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Diatonic scale
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Pythagorean diatonic scale on C Play . A plus sign (+) indicates
the syntonic comma.

In music theory, a diatonic scale (or heptatonia prima)
is a scale composed of seven distinct pitch classes. The
diatonic scale includes five whole steps and two half steps
for each octave, in which the two half steps are separated
from each other by either two or three whole steps, de-
pending on their position in the scale. This pattern en-
sures that, in a diatonic scale spanning more than one
octave, all the half steps are maximally separated from
each other (i.e. separated by at least two whole steps).
The word “diatonic” comes from the Greek diorovikog,
meaning progressing through tones.!!!

The seven pitches of any diatonic scale can be obtained
using a chain of six perfect fifths. For instance, the seven
natural pitches which form the C-major scale can be ob-
tained from a stack of perfect fifths starting from F:

F—C—G—D—A—E—B

This property of the diatonic scales was historically rele-
vant and possibly contributed to their worldwide diffusion
because for centuries it allowed musicians to tune musical
instruments easily by ear (see Pythagorean tuning).

Any sequence of seven successive natural notes, such as
C-D-E-F-G-A-B, and any transposition thereof, is a dia-
tonic scale. Piano keyboards are designed to play natural
notes, and hence diatonic scales, with their white keys.
A diatonic scale can be also described as two tetrachords
separated by a whole tone.

The term diatonic originally referred to the diatonic
genus, one of the three genera of the ancient Greeks. In
musical set theory, Allen Forte classifies diatonic scales
as set form 7-35.

This article does not include alternative seven-note
diatonic scales such as the harmonic minor or the melodic
minor.

28.1 History

Diatonic scales are the foundation of the Euro-
pean musical tradition. Western harmony from the
Renaissance until the late 19th century is based on the
diatonic scale and the unique hierarchical relationships,
or diatonic functionality, created by this system of orga-
nizing seven notes.

The modern major and minor scales are diatonic, as were
all of the 'church modes'. What are now called major and
minor were in reality — during the medieval and Renais-
sance periods — only two of eight modes (‘church modes’)
based on the same diatonic notes (but forming different
scales when the starting note was changed). Depend-
ing on which of the seven notes is used as the begin-
ning, the positions of the intervals, the half-steps, end
at different distances from the starting tone, hence ob-
taining seven different scales or modes that are, as al-
ready mentioned, deduced from the diatonic scale. By
the end of the Baroque period, the notion of musical key
was established—based on a central triad rather than a
central tone. Major and minor scales came to dominate
until at least the start of the 20th century, partly because
their intervallic patterns are suited to the reinforcement
of a central triad. Some church modes survived into the
early 18th century, as well as appearing occasionally in
classical and 20th-century music, and later in modal jazz.

28.1.1 Prehistory

There is one claim that the 45,000 year-old Divje Babe
Flute uses a diatonic scale, but there is no proof or con-
sensus it is even a musical instrument.!)

There is evidence that the Sumerians and Babylonians
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used some version of the diatonic scale.’®! This derives
from surviving inscriptions that contain a tuning system
and musical composition. Despite the conjectural na-
ture of reconstructions of the piece known as the Hurrian
songs from the surviving score, the evidence that it used
the diatonic scale is much more soundly based. This is
because instructions for tuning the scale involve tuning
a chain of six fifths, so that the corresponding circle of
seven major and minor thirds are all consonant-sounding,
and this is a recipe for tuning a diatonic scale. See Music
of Mesopotamia.

9,000-year-old flutes found in Jiahu, China indicate the
evolution, over a period of 1,200 years, of flutes having 4,
5 and 6 holes to having 7 and 8 holes, the latter exhibiting
striking similarity to diatonic hole spacings and sounds.*!

28.2 Theory

Using the twelve notes of the chromatic scale, twelve
of each of the three major scales (those with a ma-
jor third/triad: Ionian, Lydian, and Mixolydian), twelve
of each of the three minor scales (those with a minor
third/triad: Dorian, Phrygian, and Aeolian), and twelve
Locrian scales can be played, totaling eighty-four diatonic
scales. The modern musical keyboard, with its black keys
grouped in twos and threes, is essentially diatonic; this ar-
rangement not only helps musicians to find their bearings
on the keyboard, but simplifies the system of key signa-
tures compared with what would be necessary for a con-
tinuous alternation of black and white keys. The black (or
“short”) keys were an innovation that allows the adjacent
positioning of most of the diatonic whole-steps (all in the
case of C major), with significant physical and concep-
tual advantages.

28.3 Analysis

The modern piano keyboard is based on the interval patterns of
the diatonic scale. Any sequence of seven successive white keys
plays a diatonic scale.

CHAPTER 28. DIATONIC SCALE

In music of the broadly western classical tradition the pat-
tern of seven intervals separating the eight notes of an
octave (see heptatonic scale) can be represented in three
ways, which are equivalent to each other. For instance,
for a major scale these intervals are:

e T-T-S-T-T-T-S: where S means semitone; 7 means
tone

e 2-2-]-2-2-2-]: where I means semitone; 2 means
tone (2 semitones)

o whole-whole-half-whole-whole-whole-half: where
half means semitone (half a tone); whole means
tone.

28.3.1 Major scale

Main article: Major scale

The major scale or Ionian scale is one of the diatonic
scales. It is made up of seven distinct notes, plus an eighth
which duplicates the first an octave higher. The pattern
of seven intervals separating the eight notes is T-T-S-T-
T-T-S. In solfege, the syllables used to name each degree
of the scale are “Do—Re-Mi-Fa—-Sol-La-Ti-Do”. A se-
quence of successive natural notes starting from C is an
example of major scale, called C-major scale.

The eight degrees of the scale are also known by tradi-
tional names:

e Ist — Tonic (key note)
e 2nd — Supertonic

e 3rd — Mediant

e 4th — Subdominant

e 5th — Dominant

e 6th — Submediant

e 7th — Leading tone

e 8th — Tonic (Octave)

28.3.2 Natural minor scale

Main article: Minor scale

For each major scale, there is a corresponding natural mi-
nor scale, sometimes called its relative minor. It uses the
same sequence of notes as the corresponding major scale,
but starts from a different note. Namely, it begins on the
sixth degree of the major scale and proceeds step by step
to the first octave of the sixth degree. A sequence of suc-
cessive natural notes starting from A is an example of nat-
ural minor scale, called A-minor scale.
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28.4. PROPERTIES

The degrees of the natural minor scale have the same
names as those of the major scale, except the seventh de-
gree, which is known as the subtonic because it is a whole
step below the tonic. The term leading tone is generally
reserved for seventh degrees that are a half step (semi-
tone) away from the tonic, as is the case in the major scale
or the harmonic minor scale (and the melodic minor, as-
cending). In solfege the scale degrees are named in two
different ways: either “La—Ti—-Do—Re-Mi-Fa—Sol-La”
or “Do—Re-Me—-Fa—-Sol-Le-Te-Do.”

Besides the natural minor scale, five other kinds or modes
of scales can be obtained from the notes of a major scale,
by simply choosing a different note as the starting note
or tonic. All these scales meet the definition of diatonic
scale.

28.3.3 Modes

Main article: Mode (music)

The whole collection of diatonic scales as defined above
can be divided into seven different modes.

As explained above, all major scales use the same inter-
val sequence T-T-s-T-T-T-s. From the modal point of
view, this interval sequence is called the lonian mode. It
is one of the seven modern modes. Taking any major
scale, a new scale is obtained by taking a different degree
of the major scale as the tonic. With this method, from
each major scale it is possible to generate six other scales
or modes, each characterized by a different interval se-
quence:

For the sake of simplicity, the examples shown above
are formed by natural notes (also called “white-notes”,
as they can be played using the white keys of a piano
keyboard). However, any transposition of each of these
scales is a valid example of the corresponding mode. In
other words, transposition preserves mode.

The whole set of diatonic scales is commonly defined as
the set composed of these seven natural-note scales, to-
gether with all of their possible transpositions. As dis-
cussed elsewhere, different definitions of this set are
sometimes adopted in the literature.

lonian Mode () Dorian Mode (1) Phrygian Mode (Il)  Lydian Mode (IV)

Modern Musical Modes (overlay - number of semi-tones from tonic)

Mixolycian Mode (V) Aeolian Mode (Vl)  Locrian Mode (V)

Pitch constellations of the modern musical modes

28.3.4 Diatonic scales and tetrachords

A diatonic scale can be also described as two tetrachords
separated by a whole tone. For example, under this view
the two tetrachord structures of C major would be:
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[C-D-E-F]-[G-A-B-C]
and the natural minor of A would be:
[A-B-C-D]-[E-F-G-A].

The set of intervals within each tetrachord comprises two
tones and a semitone.

28.4 Properties

The diatonic scale as defined above has specific properties
that make it unique among seven-note scales. In other
words, no other kind of scale has the same properties:

e [t is obtained from a chain of six successive perfect
fifths. For instance, the seven natural pitches which
form the C-major scale can be obtained from a chain
of perfect fifths starting from F (F—C—G—D—
A—E—B)

e It is either a sequence of successive natural notes
(such as the C-major scale, C-D-E-F-G-A-B, or the
A-minor scale, A-B-C-D-E-F-G) or a transposition
thereof.

e It can be written using seven consecutive notes with-
out accidentals on a staff with a conventional key sig-
nature, or with no signature. This is because the staff
is purposely designed to represent diatonic scales.

David Rothenberg conceived of a property of scales
he called propriety, and around the same time Gerald
Balzano independently came up with the same definition
in the more limited context of equal temperaments, call-
ing it coherence. Rothenberg distinguished proper from a
slightly stronger characteristic he called strictly proper. In
this vocabulary, there are five proper seven-note scales in
12 equal temperament. None of these is strictly proper,
i.e., coherent in the sense of Balzano; but in any system of
meantone tuning with the fifth flatter than 700 cents, they
are strictly proper. The scales are the diatonic, ascending
minor, harmonic minor, harmonic major, and locrian ma-
jor scales; of these, all but the last are well-known and
constitute the backbone of diatonic practice when taken
together.

Among these four well-known variants of the diatonic
scale, the diatonic scale itself has additional properties of
what has been called simplicity, because it is produced by
iterations of a single generator, the meantone fifth. The
scale, in the vocabulary of Erv Wilson, who may have
been the first to consider the notion, is sometimes called
a MOS scale.

The diatonic collection contains each interval class a
unique number of times."! Diatonic set theory describes
the following properties, aside from propriety: maximal
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evenness, Myhill’s property, well formedness, the deep
scale property, cardinality equals variety, and structure
implies multiplicity.

28.5 Tuning

In just intonation the diatonic scale is tuned (see
Ptolemy’s intense diatonic scale):

In Pythagorean tuning the diatonic scale is:

28.6 See also

o Circle of fifths text table

e Piano key frequencies

History of music

Prehistoric music

Musical acoustics

Jiahu Site of oldest still-playable flute—Neolithic

Diatonic and chromatic
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Chapter 29

Chromatic scale

"D/44

Chromatic scale drawn as a circle: each note is equidistant from
its neighbors, separated by a semitone of the same size.

The chromatic scale is a musical scale with twelve
pitches, each a semitone above or below another. On
a modern piano or other equal-tempered instrument, all
the semitones are the same size (100 cents). In other
words, the notes of an equal-tempered chromatic scale
are equally spaced. An equal-tempered chromatic scale
is a nondiatonic scale having no tonic because of the
symmetry of its equally spaced notes.!!

Chromatic scale on C: full octave ascending and descending Play
in equal temperament or Play in Pythagorean tuning .

The most common conception of the chromatic scale
before the 13th century was the Pythagorean chromatic
scale. Due to a different tuning technique, the twelve
semitones in this scale have two slightly different sizes.
Thus, the scale is not perfectly symmetric. Many other
tuning systems, developed in the ensuing centuries, share
a similar asymmetry. Equally spaced pitches are pro-
vided only by equal temperament tuning systems, which
are widely used in contemporary music.

The term chromatic derives from the Greek word chroma,
meaning color. Chromatic notes are traditionally under-
stood as harmonically inessential embellishments, shad-
ings, or inflections of diatonic notes.

29.1 Notation

The chromatic scale may be notated in a variety of ways.

Ascending and descending:!!!
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The chromatic scale has no set spelling agreed upon by all.
Its spelling is, however, often dependent upon major or
minor key signatures and whether the scale is ascending
or descending. The images above, therefore, are only ex-
amples of chromatic scale notations. As an abstract the-
oretical entity (that is, outside a particular musical con-
text), the chromatic scale is usually notated such that no
scale degree is used more than twice in succession (for
instance G flat - G natural - G sharp).

29.2 Non-Western cultures

e The ancient Chinese chromatic scale is called Shi-
ér-lii. However, “it should not be imagined that this
gamut ever functioned as a scale, and it is erroneous
to refer to the 'Chinese chromatic scale', as some
Western writers have done. The series of twelve
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notes known as the twelve lii were simply a series
of fundamental notes from which scales could be
constructed.”?

The Indian solfege, i.e. sargam, makes up the twelve
notes of the chromatic scale with respective sharps
and flats.

29.3 Total chromatic

The total chromatic (or aggregate!) is the set of all twelve
pitch classes. An array is a succession of aggregates.!®!
See also: Tone row.

29.4 See also

Chromaticism

Atonality

Twelve-tone technique

20th century music - Classical

"All Through the Night (Cole Porter song)"

"Hicaz Hiimayun Saz Semaisi" - Turkish song, high-
lighting differences from the twelve-semitone scale
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29.6 External links

The Chromatic Scale arranged for guitar in several
fingerings. (Formatted for easy printing)

The 12 golden notes of music
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Chapter 30

Major scale
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Major scales

The major scale or Ionian scale is one of the most com-
monly used musical scales, especially in Western music.
It is one of the diatonic scales. Like many musical scales
it is made up of seven notes: the eighth duplicates the first
at double its frequency so that it is called a higher octave
of the same note (from Latin “octavus”, the eighth).

The simplest major scale to write is C major, the only
major scale not to require sharps or flats:

C-D-E-F-G-A-B-C (W C major scale )

The major scale had a central importance in European
music, particularly in the common practice period and in
popular music, owing to the large number of chords that
can be formed from it. In Hindustani classical music it is
known as Bilaval.

30.1 Structure

A major scale is a diatonic scale. The sequence of
intervals between the notes of a major scale is:

e whole, whole, half, whole, whole, whole, half

30.1.1 Scale degrees
o)

A

g 0 °©

Main article: Degree (music)

e st — Tonic- key note

e 2nd — Supertonic

e 3rd — Mediant

e 4th — Subdominant

e 5th — Dominant

e 6th — Submediant

e 7th — Leading tone

e 8th — Tonic ( or Octave)

30.1.2 The circle of fifths
Main article: Circle of fifths

The circle of fifths, first described in 1728 by Johann
David Heinichen in his book Der General-bass, has been
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used ever since as a means of illustrating the relative
harmonic distance between musical keys.[!!

Major
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The numbers inside the circle show the number of sharps
or flats in the key signature, with the sharp keys going
clockwise, and the flat keys counterclockwise from C ma-
jor (which has no sharps or flats.) The circular arrange-
ment depends on enharmonic relationships in the circle,
usually reckoned at six sharps or flats for the major keys
of F§ = Gb and D4 = E} for minor keys.!!! Seven sharps or
flats make major keys (Cg major or Ch major) that may
be more conveniently spelled with five flats or sharps (as
Db major or B major).

30.2 Broader sense

The term “major scale” is also used in the names of some
other scales whose first, third, and fifth degrees form a
major triad.

The harmonic major scale?31*! has the sixth degree
lowered. Example: C-D-E-F-G-Ab-B-C. It differs from
the harmonic minor scale only by the third degree.

The melodic major scale® is the fifth mode of the jazz
minor scale. Example: C-D-E-F-G-A)-Bb-C. It differs
from the Ionian scale by lowering the sixth and the sev-
enth degrees and from the natural minor scale by raising
the third degree. The combined scale that goes as lo-
nian ascending and as melodic major descending is also
called melodic major: C-D-E-F-G-A-B-C-Bp-Ab-G-F-
E-D-C (differs from melodic minor only by raising the
third degree).*!
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The double harmonic major scale!”!®! has the second and
the sixth degrees lowered. Example: C-Db-E-F-G-Ap-B-
C. It is the fifth mode of the Hungarian minor scale.

==
= 30.3 See also

° %1 mode

o4 Do Major and minor
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30.6. EXTERNAL LINKS

30.6 External links

e Listen to and download harmonised Major scale pi-
ano MP3s

e The major scale for guitar in one position, with
derivation
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Minor scale

For the simulated nuclear detonation, see Minor Scale.
In music theory, minor scale may refer to:
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Natural minor scales

e a heptatonic scale whose first, third, and fifth scale
degrees form a minor triad, that is, a 7-note scale
in which the third note is a minor third (three
semitones) above the first, and the fifth note is a
perfect fifth (seven semitones) above the first. This
includes the natural minor, harmonic minor, and
melodic minor scales. A minor scale differs from a
major scale in that the third degree in a major scale
is a major third (four semitones) above the first de-
gree. In other words, the third degree in a major
scale is one semitone higher than in a minor scale.

e the natural minor scale, also known as Aeolian
scale, taken by itself. When a major scale and a nat-
ural minor scale have the same key signature, they
are relative keys. A natural minor scale has the same
notes as its relative major scale, but is built starting
from the sixth note of the relative major scale.

e the functional fusion of natural minor, harmonic mi-
nor, and melodic minor scales, as is used in Western
classical music (see major and minor). A harmonic

minor scale differs from a natural minor scale in that
the seventh note is raised one semitone. Melodic
minor scales raise both the sixth and seventh notes
one semitone when ascending, but when descending,
the sixth and seventh notes are flattened, producing
the natural minor scale.

31.1 Natural minor scale

0

) A ]
% ra |

P o — i
v o e © e o =
The A natural minor scale. Play

£

i

r

1S P — ]

T x PN o N = —

[ o © O —_—

This pattern of whole and half steps characterizes the natural
minor scales.

The natural minor scale follows the sequence of steps:
e whole, half, whole, whole, half, whole, whole
In semitones, this is

e two, one, two, two, one, two, two (212212 2) (or
TSTTSTT)

If the white keys on the piano are played beginning on
the sixth step of the C-major scale, which is A, to the A
an octave above, then a natural minor scale is produced.
In this case the minor scale is called A-minor, and this
minor scale has no accidentals (sharps or flats). A-minor
is called the relative minor of C. Every major key has a
relative minor, which starts on the sixth scale degree or
step.

The natural minor scale can also be represented by the
notation:

e 12p345h6578
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31.2. HARMONIC MINOR SCALE

Each degree of the scale, starting with the tonic (the first,
lowest note of the scale), is represented by a number.
Their difference from the major scale is shown. Thus
a number without a sharp or flat represents a major (or
perfect) interval. A number with a flat represents a mi-
nor interval, and a number with a sharp (though there are
none in this example) represents an augmented interval.
In this example, the numbers mean: I=unison, 2=ma-
jor second, b3=minor third, 4=perfect fourth, 5=perfect
fifth, b6=minor sixth, h7=minor seventh, 8=octave. So,
the natural minor scale consists of: 1, the tonic, followed
by 2, a note a major second above the tonic, b3, a note a
minor third above the tonic, and so forth, up to 8, a note
an octave above the tonic.

In rock and popular music examples of songs in Minor
Keys include The Moody Blues' "Nights in White Satin",
Blondie's "Call Me", and Spinal Tap's "Lick My Love
Pump".l!!

31.2 Harmonic minor scale
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The A harmonic minor scale. Its seventh note is raised by a semi-
tone. Play

The notes of the harmonic minor scale are the same as
the natural minor except that the seventh degree is raised
by one semitone, making an augmented second between
the sixth and seventh degrees. The seventh degree, in a
similar way to major scales, becomes a leading tone to
the tonic because it is now only a semitone lower than
the tonic, in contrast to the seventh degree in natural mi-
nor scales, which are a whole tone lower than the tonic
(subtonic). A harmonic minor scale follows the sequence
of steps:

e whole, half, whole, whole, half, whole-and-a-half,
half

In semitones, this is

e two, one, two, two, one, three,one (212213 1)
This can also be notated as:

e 12h345h678.

The scale is so named because it is a common foundation
for harmonies (chords) used in a minor key. For example,
in the key of A-minor, the V chord (the triad built on
the note E) is normally a minor triad, which includes the
seventh degree of the A-minor scale: G, as opposed to
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the raised seventh G§ which would make a major triad in
Harmonic Minor.
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Chords on degrees other than V may also include
the raised seventh degree in minor keys, such as the
diminished triad on VII itself (vii®); and also the
augmented triad on III (iii*), which is not found in any
“natural” harmony (that is, harmony based on notes of the
major scale only, or the natural minor scale only). This
augmented fifth chord (45 chord) played a part in the de-
velopment of modern chromaticism.

The inversions of an augmented triad introduce no inter-
vals (allowing for enharmonic equivalents) that are absent
from its root position. The first inversion is enharmoni-
cally equivalent to a new augmented triad in root position.
For example, the triad Eb—G-B in first inversion is G-B—
Eb, enharmonically equivalent to the augmented triad G—
B-D§. The same is true for the second inversion. One
chord, with various spellings, may therefore have various
harmonic functions in various keys, which introduces am-
biguous tonality and opens the door to chromatic possibil-
ities exploited by J. S. Bach, for example, and of course
by many later composers. A similar analysis applies to
the diminished seventh chord, founded on the diminished
triad on VII in minor keys and ambiguous for the same
reasons as the augmented triad.

While it evolved primarily as a basis for chords, the har-
monic minor with its augmented second is sometimes
used melodically. Instances can be found in Mozart,
and notably in Schubert (for example, in movement 1 of
String Quartet 14, “Death and the Maiden”). In this role
it is used descending far more commonly than ascending.

The harmonic minor is also occasionally referred to as
the Mohammedan scale!®' as its upper tetrachord cor-
responds to the Hijaz jins, commonly found in Middle
Eastern music. The harmonic minor scale as a whole is
called Nahawand-sz’az[3] in Arabic nomenclature, and
as Biiselik Hicaz'*' in Turkish nomenclature. And as an
Indian raga it is called Kirwani.

The Hungarian minor scale is similar to the harmonic mi-
nor scale but with a raised fourth degree. This scale is
sometimes also referred to as “Gypsy Run”, or alterna-
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tively “Egyptian Minor Scale”, as mentioned by jazz leg-
end Miles Davis who describes it in his autobiography as
“something that I'd learned at Juilliard”.>!

In popular music, examples of songs in harmonic minor
include "Easy Please Me" by Katy B, which is a pop song,
in rare instances, written in pure harmonic minor.

31.3 Melodic minor scale
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The A melodic minor scale. When ascending, the sixth and sev-
enth notes are both raised above the corresponding notes of the
natural minor scale. The descending melodic minor scale is the
same as the descending natural minor scale. Play

The distinctive sound of the harmonic minor scale is the
interval between the (minor) sixth and (major) seventh
degrees of the scale (in the case of A-minor, F and G4),
which is an augmented second. While some composers,
notably Mozart, have used this interval to advantage in
melodic composition, other composers, having felt it to
be an awkward leap, particularly in vocal music, consid-
ered a whole step between these two scale degrees more
conducive to smooth melody writing, so either the sixth
scale degree was raised or the seventh flattened, in both
cases by a semitone. Traditionally, music theorists have
called these two options the ascending melodic minor
scale (also known as heptatonia seconda and jazz mi-
nor scale) and descending melodic minor scale respec-
tively. Note that the ascending melodic minor scale is the
5th mode of the Lydian Dominant or acoustic scale. The
ascending melodic minor scale can be notated as

e 12)345678
While the descending is:
e 12h345h6578

In its upper tetrachord, the ascending melodic minor scale
is identical to its major scale. The descending melodic
minor scale is identical to the natural minor scale.

Composers have not been consistent in using these in as-
cending and descending melodies. Just as often, com-
posers choose one form or the other based on whether one
of the two notes is part of the most recent chord (the pre-
vailing harmony). Particularly, to use the triad of the rel-
ative major—which is very common—since this is based
on the third degree of the minor scale, the raised sev-
enth degree would cause an augmented triad. Composers
thus frequently require the lowered seventh degree found
in the natural minor. In jazz, the descending aeolian is
usually disregarded altogether.

CHAPTER 31. MINOR SCALE

Examples of the use of melodic minor in rock and popular
music include Elton John's "Sorry Seems To Be The
Hardest Word", which makes, “a nod to the common
practice...by the use of Fy [the leading-tone in G minor]
as the penultimate note of the final cadence.”®/

31.4 Finding key signatures
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Circle of fifths showing major and minor keys and their signa-
tures

Major and minor keys that share the same signature are
relative to each other; so C-major is the relative major of
A-minor, and C-minor is the relative minor of Ela-major.
The relative major is a minor third above the tonic of the
minor. For example, since the key signature of G-major
has one sharp (see major scales for how to find this), its
relative minor, E minor, also has one sharp in its key sig-
nature.

Music may be written in an enharmonic scale (e.g. Cf mi-
nor, which only has four sharps in its key signature, com-
pared to the theoretical eight flats required for Dp minor).
The following are enharmonic equivalents:

Double sharps/double flats can be written as accidentals,
but not as part of a key signature. For example:

Db minor key signature: Eb + Ab + Db + Gh + Ch + Fb +
B (the B is now double flatted and therefore, notated af-

ter the single accidentals, which obviously do not include
the Bb)

Db natural minor = Db Eb Fh Gb Ab Bt Ch D)

Db melodic minor (ascending and descending) = Db Eb
Fb Gb Ab Bb C Db Ch B Ab Gb Fh Eb Db

Db harmonic minor = Db Eb Fb Gb Ab B C Db
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31.9. EXTERNAL LINKS

31.5 Related modes

In the Western system, derived from the Greek system of
modes, the principal scale that includes the minor third is
the Aeolian mode, with the minor third also occurring in
the Dorian mode and the Phrygian mode. Dorian is the
same as minor mode except with a major sixth, and Phry-
gian mode is the same as minor mode except with a minor
second. The Locrian mode contains the minor third but
not the perfect fifth, so its root chord is diminished.

31.6 See also

e Diatonic functionality
e Jazz minor scale

e Jazz scale#Modes of the melodic minor scale

31.7 References
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31.8 Further reading

e Hewitt, Michael. 2013. Musical Scales of the World.
The Note Tree. ISBN 978-0957547001.

e Yamaguchi, Masaya. 2006. The Complete The-
saurus of Musical Scales, revised edition. New
York: Masaya Music Services. ISBN 0-9676353-
0-6.

31.9 External links

e Proper fingering of the major and minor scales on
the piano

e Listen to and download harmonised minor scale pi-
ano MP3s
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Chapter 32

Pentatonic scale

For the record label, see Pentatone (record label).
A pentatonic scale is a musical scale or mode with five

The first two phrases of the melody from Stephen Foster's "Oh!
Susanna" are based on the major pentatonic scale!’’ Play .

Pentatonic scale in Ravel's Ma Mere 1'Oye lll. “Laideronnette,
Impératrice des Pagodes” m.9-13."" Play Presumably DY minor
pentatonic.

Pentatonic scale in Debussy's Voiles, Preludes, Book I, no. 2,
mm.43-45."%! Play

notes per octave in contrast to a heptatonic (seven note)
scale such as the major scale and minor scale. Pentatonic
scales are very common and are found all over the world.
They are divided into those with semitones (hemitonic)
and those without (anhemitonic).

32.1 Pervasiveness

Pentatonic scales occur in Celtic folk music, German folk
music, Nordic folk music, Hungarian folk music, West
African music, African-American spirituals, Gospel mu-
sic, Bluegrass music, American folk music, Jazz, Ameri-
can blues music, rock music, Sami joik singing, children’s
song, the music of ancient Greece!*''*! and the Greek tra-
ditional music and songs from Epirus, Northwest Greece,
music of Southern Albania, folk songs of peoples of the
Middle Volga area (such as the Mari, the Chuvash and

Tatars), the tuning of the Ethiopian krar and the Indone-
sian gamelan, Philippine kulintang, Native American mu-
sic, melodies of China, Korea, Laos, Thailand, Malaysia,
Japan, and Vietnam (including the folk music of these
countries), the Andean music, the Afro-Caribbean tradi-
tion, Polish highlanders from the Tatra Mountains, and
Western Impressionistic composers such as French com-
poser Claude Debussy. Examples of its use include
Chopin's Etude in G-flat major, op. 10, no. 5, the “Black
Key” etude,! in the major pentatonic.

32.2 Types of pentatonic scales

32.2.1 Hemitonic and anhemitonic

Main article: Anhemitonic scale
Ethnomusicology commonly classifies pentatonic scales
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Miyako-bushi scale on D, equivalent to in scale on D, with brack-
ets on fourths'”! Play .

as either hemitonic or anhemitonic. Hemitonic scales con-
tain one or more semitones and anhemitonic scales do
not contain semitones. For example, in Japanese mu-
sic the anhemitonic yo scale is contrasted with the hemi-
tonic in scale. Hemitonic pentatonic scales are also called
“ditonic scales”, because the largest interval in them is
the ditone (e.g., in the scale C—-E-F-G-B-C, the inter-
val found between C-E and G-B).[®! This should not be
confused with the identical term also used by ethnomusi-
cologists to describe a scale including only two notes.
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32.2.2 Major pentatonic scale

Anhemitonic pentatonic scales can be constructed in
many ways. The major pentatonic scale may be thought
of as a gapped or incomplete major scale.l’’ However,
the pentatonic scale has a unique character and is there-
fore complete in terms of tonality. One construction takes
five consecutive pitches from the circle of fifths;[1% start-
ing on C, these are C, G, D, A, and E. Transposing the
pitches to fit into one octave rearranges the pitches into

the major pentatonic scale: C, D, E, G, A.

Sorry, your browser either has JavaScript disabled or
does not have any supported player.

You can download the clip or download a player to play
the clip in your browser.

Another construction works backward: It omits two
pitches from a diatonic scale. If we were to begin with
a C major scale, for example, we might omit the fourth
and the seventh scale degrees, F and B. The remaining
notes, C, D, E, G, and A, are transpositionally equiva-
lent to the black keys on a piano keyboard: G-flat, A-flat,
B-flat, D-flat, and E-flat.

Sorry, your browser either has JavaScript disabled or
does not have any supported player.

You can download the clip or download a player to play
the clip in your browser.

Onmitting the third and seventh degrees of the C ma-
jor scale obtains the notes for another transpositionally
equivalent anhemitonic pentatonic scale: {F,G,A,C,D}.
Omitting the first and fourth degrees of the C major scale
gives a third anhemitonic pentatonic scale: {G,A,B,D,E}.

32.2.3 Minor pentatonic scale

Although various hemitonic pentatonic scales might be
called minor, the term is most commonly applied to the
relative minor pentatonic derived from the major pen-
tatonic, using scale tones 1, 3, 4, 5, and 7 of the natural
minor scale.l'! It may also be considered a gapped blues
scale."'!! The C minor pentatonic is C, E-flat, F, G, B-flat.
The A minor pentatonic, the relative minor of C, com-
prises the same tones as the C major pentatonic, starting
on A, giving A, C, D, E, G. This minor pentatonic con-
tains all three tones of an A minor triad.

Because of their simplicity, pentatonic scales are often
used to introduce children to music.

32.2.4 Five black-key pentatonic scales of
the piano

The five pentatonic scales found by running up the black
keys on the piano are:
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(A minor seventh can be 7:4, 16:9, or 9:5; a
major sixth can be 27:16 or 5:3. Both were
chosen to minimize ratio parts.)

Ricker assigned the major pentatonic scale mode I while
Gilchrist assigned it mode ITL.!'?!

32.3 Pythagorean tuning

Ben Johnston gives the following Pythagorean tuning for

the minor pentatonic scale:'!?!

0 Play
b—-———- R .
F- -2 - -4
-2
I__é:t’f_ |__i::%__|
D E F# A B D

Just pentatonic tuning of Lou Harrison’s "American gamelan’,
Old Granddad.""* This gives the proportions 24:27:30:36:40.
Play

Naturals in that table are not the alphabetic series A to
G without sharps and flats: Naturals are reciprocals of
terms in the Harmonic series (mathematics), which are in
practice multiples of a Fundamental frequency. This may
be derived by proceeding with the principle that histori-
cally gives the Pythagorean diatonic and chromatic scales,
stacking perfect fifths with 3:2 frequency proportions (C-
G-D-A-E). Considering the anhemitonic scale as a subset
of a just diatonic scale, it is tuned thus; 20:24:27:30:36
(A-C-D-E-G = 5/3-1/1-9/8-5/4-3/2). Assigning precise
frequency proportions to the pentatonic scales of most
cultures is problematic as tuning may be variable.

4
r" A T |
e ey T il
!)V = re) [ ] I i)
) (+)
1 2 3 5 6 1

Slendro approximated in Western notation." Play

For example, the slendro anhemitonic scale and its modes
of Java and Bali are said to approach, very roughly, an
equally-tempered five note scale,!'®! but, in fact, their tun-
ings vary dramatically from gamelan to gamelan.[!”]

Specially trained musicians among the Gogo people of
Tanzania sing the fourth through ninth (and occasion-
ally tenth) harmonics above a fundamental, which cor-
responds to the frequency proportions 4:5:6:7:8:9. Up to
eight, this is an octaval scale of five notes (8 is the same
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note an octave higher as 4), while nine is a major sec-
ond above eight, and a major ninth above four. The 6:7:8
bit includes two septimal ratios rarely found on western
staves (septimal minor third & septimal whole tone).

Composer Lou Harrison has been one of the most re-
cent proponents and developers of new pentatonic scales
based on historical models. Harrison and William Colvig
tuned the slendro scale of the gamelan Si Betty to
overtones 16:19:21:24:28.181 (1/1-19/16-21/16-3/2-7/4)
They tuned the Mills gamelan so that the intervals be-
tween scale steps are 8:7-7:6-9:8—8:7-7:6.1°1 (1/1-8/7-
4/3-3/2-12/7—2/1 = 42:48:56:63:72)

32.4 Further pentatonic musical
traditions

The major pentatonic scale is the basic scale of the music
of China and the music of Mongolia. The fundamen-
tal tones (without meri or kari techniques) rendered by
the 5 holes of the Japanese shakuhachi flute play a minor
pentatonic scale. The Yo scale used in Japanese shomyo
Buddhist chants and gagaku imperial court music is an
anhemitonic pentatonic scale!?°! shown below, which is
the fourth mode of the major pentatonic scale.

In Javanese gamelan music, the slendro scale is penta-
tonic, with roughly equally spaced intervals (%) MIDI
sample ). Another scale, pelog, has seven tones, but is
generally played using one of several pentatonic subsets
(known as pathets), which are roughly analogous to dif-
ferent keys or modes.

In Scottish music, the pentatonic scale is very common.
The Great Highland bagpipe scale is considered three
interlaced pentatonic scales.?!! This is especially true
for Piobaireachd which typically uses one of the penta-
tonic scales out of the nine possible notes. It also fea-
tures in Irish traditional music, either purely or almost so.
The minor pentatonic is used in Appalachian folk music.
Blackfoot music most often uses anhemitonic tetratonic
or pentatonic scales.!*?!

In Andean music, the pentatonic scale is used substan-
tially minor, sometimes major, and seldom in scale. In
the most ancient genres of Andean music being per-
formed without string instruments (only with winds and
percussion), pentatonic melody is often leaded with par-
allel fifths and fourths, so formally this music is hexatonic.
Hear example: %) Pacha Siku .

Jazz music commonly uses both the major and the minor
pentatonic scales. For example, jazz pianists Art Tatum,
Chick Corea and Herbie Hancock, blues, and rock. Pen-
tatonic scales are useful for improvisors in modern jazz,
pop, and rock contexts because they work well over sev-
eral chords diatonic to the same key, often better than
the parent scale. For example, the blues scale is predom-
inantly derived from the minor pentatonic scale, a very
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popular scale for improvisation in the realm of blues and
rock alike.?3! ) Rock guitar solo almost all over B mi-
nor pentatonic For instance, over a C major triad (C, E,
G) in the key of C major, the note F can be perceived as
dissonant as it is a half step above the major third (E) of
the chord. It is for this reason commonly avoided. Using
the major pentatonic scale is an easy way out of this prob-
lem. The scale tones 1, 2, 3, 5, 6 (from the major pen-
tatonic) are either major triad tones (1, 3, 5) or common
consonant extensions (2, 6) of major triads. For the cor-
responding relative minor pentatonic, scale tones 1, b3, 4,
5, b7 work the same way, either as minor triad tones (1,
b3, 5) or as common extensions (4, b7), as they all avoid
being a half step from a chord tone.

U.S. military cadences, or “jodies,” which keep soldiers
in step while marching or running, also typically use pen-
tatonic scales.**!

Hymns and other religious music sometimes use the pen-
tatonic scale. For example, the melody of the hymn
"Amazing Grace",[>> one of the most famous pieces in
religious music.

The common pentatonic major and minor scales (C-
D-E-G-A and C-Eb-F-G-Bb, respectively) are useful in
modal composing, as both scales allow a melody to
be modally ambiguous between their respective ma-
jor (Ionian, Lydian, Mixolydian) and minor (Aeolian,
Phrygian, Dorian) modes (Locrian excluded). With ei-
ther modal or non-modal writing, however, the harmo-
nization of a pentatonic melody does not necessarily have
to be derived from only the pentatonic pitches.

32.5 Use in education

The pentatonic scale plays a significant role in music ed-
ucation, particularly in Orff-based, Kodély-based, and
Waldorf methodologies at the primary/elementary level.
The Orff system places a heavy emphasis on develop-
ing creativity through improvisation in children, largely
through use of the pentatonic scale. Orff instruments,
such as xylophones, bells and other metallophones, use
wooden bars, metal bars or bells which can be removed by
the teacher leaving only those corresponding to the pen-
tatonic scale, which Carl Orff himself believed to be chil-
dren’s native tonality.[?®! Children begin improvising us-
ing only these bars, and over time, more bars are added at
the teacher’s discretion until the complete diatonic scale
is being used. Orff believed that the use of the penta-
tonic scale at such a young age was appropriate to the
development of each child, since the nature of the scale
meant that it was impossible for the child to make any
real harmonic mistakes.

In Waldorf education, pentatonic music is considered to
be appropriate for young children due to its simplicity and
unselfconscious openness of expression. Pentatonic mu-
sic centered around intervals of the fifth is often sung and
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played in early childhood; progressively smaller intervals
are emphasized within primarily pentatonic as children
progress through the early school years. At around nine
years of age the music begins to center around first folk
music using a six-tone scale, and then the modern dia-
tonic scales, with the goal of reflecting the children’s de-
velopmental progress in their musical experience. Pen-
tatonic instruments used include lyres, pentatonic flutes,
and tone bars; special instruments have been designed and
built for the Waldorf curriculum.*”!

32.6 Further reading

o Pentatonicism from the Eighteenth Century to De-
bussy by Jeremy Day-O'Connell (University of
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32.7 See also
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e Raga

Suspended chord

Traditional sub-Saharan African harmony
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http://web.archive.org/web/20080313144427/http://www.uwgb.edu/ogradyt/world/japan.htm
https://en.wikipedia.org/wiki/Special:BookSources/1841586668
https://en.wikipedia.org/wiki/Special:BookSources/0873383702
http://how-to-play-blues-guitar.com/blues-concepts/the-pentatonic-and-blues-scale/
http://www.lukeswartz.com/nrotc/cadences.html
https://en.wikipedia.org/wiki/Special:BookSources/0060002190
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-940796-03-4
https://voices.no/index.php/voices/article/viewArticle/547/408
https://voices.no/index.php/voices/article/viewArticle/547/408
https://voices.no/index.php/voices/article/viewArticle/547/408
http://robsilverguitars.blogspot.co.uk/2012/06/pentatonic-scales-for-guitar-brief.html
http://www.jazzguitar.be/jazz_guitar_lesson_pentatonic_scale.html
http://panflute.net/fpipe/
http://www.guitaristhelp.net/Scales_pentatonic.gif
http://www.theorylessons.com/pentpos.html
http://www.theorylessons.com/pentpos.html
http://home.earthlink.net/~llywarch/scl01.html.htm
http://home.earthlink.net/~llywarch/scl01.html.htm
http://www.pentatonicbluesscale.com/
http://www.pentatonicbluesscale.com/
http://www.pygmies.org/aka/music-dance.asp
http://www.worldsciencefestival.com/2010/10/the_power_of_the_pentatonic_scale/
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Heptatonic scale

A heptatonic scale is a musical scale with seven pitches
per octave. Among the most famous of these are the
major scale, C D E F G A B C; the melodic minor scale,
CDEhFG A B C ascending, C Bb Ab GFEb D C de-
scending; the harmonic minor scale, C D Eb F G Ab B C;
and a scale variously known as the Roman Byzantine, and
Hungarian,! scale, C D Eb F§ G Ab B C. Indian Classi-
cal theory postulates seventy-two seven-tone scale types,
whereas others postulate twelve or ten (depending on the
theorist) seven-tone scale types collectively called thaat.

Several heptatonic scales of Western, Roman, Spanish,
Hungarian, and Greek musics can be analyzed as juxta-
positions of tetrachords.?! All heptatonic scales have all
intervals present in their interval vector analysis,"*! and
thus all heptatonic scales are both hemitonic and tritonic.
There is a special affinity for heptatonic scales in the
Western key signature system.

33.1 Diatonic scale

Any seven-note scale constructed sequentially using only
whole tones and half tones, repeating at the octave, having
a tonal center, and comprising only one tritone interval
between any two scale members. In Western music, there
are seven such scales, and they are commonly known as
the modes of the major scale (Ionian, Dorian, Phrygian,
Lydian, Mixolydian, Aeolian, and Locrian). However, in
Indian Classical music, a theoretical maximum of 72 hep-
tatonic scales are possible though fewer are actually used.

33.2 Melodic minor scale

O
-

s v °
Melodic minor scale (ascending) on A Play

In traditional classical theory, the melodic minor scale
has two forms, as noted above, an ascending form and

a descending form. Although each of these forms of it-
self comprises seven pitches, together they comprise nine,
which might seem to call into question the scale’s status
as a heptatonic scale. In certain twentieth-century mu-
sic, however, it became common systematically to use the
ascending form for both ascending and descending pas-
sages. Such a use has been notably ascribed to the works
of Béla Bartdk and to bop and post-bop jazz practice. The
traditional descending form of the melodic minor scale is
equivalent to the natural minor scale in both pitch collec-
tion (which is diatonic) and tonal center.

33.3 Harmonic minor scale

JENS

I !
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s ®
Harmonic minor scale on A Play

The harmonic minor scale is so called because in tonal
music of the common practice period (from approxi-
mately 1600 to approximately 1900) chords or harmonies
are derived from it more than from the natural minor scale
or the melodic minor scale. The augmented second be-
tween its sixth degree and its raised seventh degree (the
"leading tone"), traditionally considered undesirable in
melodic progression, is avoided by placing these pitches
in different voices in adjacent chords, as in this progres-
sion: F Ab D, F G B, F Ab C (ii°,~V7¢—iv in C minor).
The Ab in the middle voice does not ascend to B, and the
B in the upper voice does not descend to Ab.

33.4 Heptatonia prima and se-
cunda

The names heptatonia prima and heptatonia secunda are
given to the various seven-note scales which can be
formed using tones and semitones but without two semi-
tones appearing in succession. Some are more theoretical
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https://en.wikipedia.org/wiki/Scale_(music)
https://en.wikipedia.org/wiki/Pitch_(music)
https://en.wikipedia.org/wiki/Octave
https://en.wikipedia.org/wiki/Major_scale
https://en.wikipedia.org/wiki/Heptatonic%2520scale#Melodic_minor_scale
https://en.wikipedia.org/wiki/Heptatonic%2520scale#Harmonic_minor_scale
https://en.wikipedia.org/wiki/Heptatonic%2520scale#Thaat
https://en.wikipedia.org/wiki/Tetrachord#Romantic_era
https://en.wikipedia.org/wiki/Interval_(music)
https://en.wikipedia.org/wiki/Interval_vector
https://en.wikipedia.org/wiki/Anhemitonic_scale
https://en.wikipedia.org/wiki/Anhemitonic_scale
https://en.wikipedia.org/wiki/Anhemitonic_scale#Modes_of_the_Ancohemitonic_Heptatonic_scales_and_the_Key_signature_System
https://en.wikipedia.org/wiki/Key_signature
https://en.wikipedia.org/wiki/Tritone
https://en.wikipedia.org/wiki/Mode_(music)
https://en.wikipedia.org/wiki/Major_scale
https://en.wikipedia.org/wiki/Ionian_mode
https://en.wikipedia.org/wiki/Dorian_mode
https://en.wikipedia.org/wiki/Phrygian_mode
https://en.wikipedia.org/wiki/Lydian_mode
https://en.wikipedia.org/wiki/Mixolydian_mode
https://en.wikipedia.org/wiki/Aeolian_mode
https://en.wikipedia.org/wiki/Locrian_mode
https://en.wikipedia.org/wiki/Media:Amoll_melod_auf.mid
https://en.wikipedia.org/wiki/Melodic_minor_scale
https://en.wikipedia.org/wiki/B%C3%A9la_Bart%C3%B3k
https://en.wikipedia.org/wiki/Jazz
https://en.wikipedia.org/wiki/Media:Amoll_harm.mid
https://en.wikipedia.org/wiki/Harmonic_minor_scale
https://en.wikipedia.org/wiki/Common_practice_period
https://en.wikipedia.org/wiki/Augmented_second
https://en.wikipedia.org/wiki/Degree_(music)
https://en.wikipedia.org/wiki/Leading-tone
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than others. They are:

33.4.1 Heptatonia prima

Beginning on keynote A and working up the notes of the

CHAPTER 33. HEPTATONIC SCALE

|
;; I h e
Fan) U

[ 4
NV

[y,

(@]

|
VO
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e Dorian mode t-s-t-t-t-s-t
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<)

0

Pl © ]
[ @

@_QS*D

= O

Lydian mode C Play

()
Lo

[Y)

(@]

6|

o)

<)

9O
Mixolydian mode C. Play

e Lydian mode t-t-t-s-t-t-s

e Mixolydian mode t-t-s-t-t-s-t

The Dorian is exactly the same descending as ascending.
The less common series is

33.4.2 Heptatonia secunda

The difference between this and the diatonic modes is
that they have two and three tones between each semi-
tone, while these latter modes have one and four. These
are sometimes called modes of the melodic ascending mi-
nor since that is the most commonly used scale of this
type, but other modes can be produced by starting on the
different scale notes in turn. Thus starting on keynote A
as above and following the notes of the ascending melodic
minor (A, B, C, D, E, F, Gf) yields these seven modes:

f
|
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Ascending melodic minor scale on A Play

e 'Melodic ascending minor' t-s-t-t-t-t-s

e 'Phrygian raised sixth' s-t-t-t-t-s-t combines the
Phrygian flat second and Dorian raised sixth

e 'Lydian raised fifth' t-t-t-t-s-t-s combines the Lydian
fourth with a raised fifth


https://en.wikipedia.org/wiki/Media:Aeolian_mode_C.mid
https://en.wikipedia.org/wiki/Whole_tone
https://en.wikipedia.org/wiki/Semitone
https://en.wikipedia.org/wiki/Media:Locrian_mode_C.mid
https://en.wikipedia.org/wiki/Media:Ionian_mode_C.mid
https://en.wikipedia.org/wiki/Media:Dorian_mode_C.mid
https://en.wikipedia.org/wiki/Media:Phrygian_mode_C_midi.mid
https://en.wikipedia.org/wiki/Media:Lydian_mode_C_midi.mid
https://en.wikipedia.org/wiki/Media:Mixolydian_mode_C.mid
https://en.wikipedia.org/wiki/Media:Amoll_melod_auf.mid
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e 'Acoustic' or 'Lydian Dominant' Scale t-t-t-s-t-s-t
So-called because close to the scale built on natural
overtones and combines Lydian raised fourth with
Myzxolydian (Dominant) flat seventh

e 'Major minor' scale t-t-s-t-s-t-t Like natural minor
(aeolian) but with a major third
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Half diminished scale on C Play

e 'Half diminished scale' or 'Locrian sharp 2' scale t-s-
t-s-t-t-t This is like the Locrian with a raised second
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Altered scale on C Play

e 'Altered scale' s-t-s-t-t-t-t Like Locrian with dimin-
ished fourth

These modes are more awkward to use than those of the
diatonic scales due to the four tones in a row yielding aug-
mented intervals on one hand while the one tone between
two semitones gives rise to diminished intervals on the
other. For example, the last two modes listed above both
have 'Locrian' diminished triads built on their tonics, giv-
ing them unstable tonality, while the third mode not only
has an augmented fourth a la the Lydian mode but also
an augmented fifth making the dominant and subdomi-
nant unusable.

33.5 Heptatonia tertia

The last group of seven-note tone/semitone scales is
known as heptatonia tertia and consists of scales with two
adjacent semitones which amounts to a whole-tone scale
but with an additional note somewhere in its sequence e.g.
B CD E F§ G A4.
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Hungarian Gypsy scale

If the interval of the augmented second is used, many
other scales become possible. These include Gypsy
[-bII-III-IV-V-bVI-VII Hungarian I-II-bIII-#IV-V-bVI-
VII The scales are symmetrical about the tonic and dom-
inant respectively and the names are sometimes used in-
terchangeably.
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Phrygian dominant scale Play

Phrygian major or dominant harmonic minor I-bII-III-
IV-V-bVI-bVII This differs from the Phrygian in having
a major third. It may also be considered to be built on the
dominant of the harmonic minor scale.
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Enigmatic scale on C Play
Verdi’s Scala Enigmatica I-bII-III-#IV-#V-#VI-VII i.e.
G Ab B Cy Dy Ef Fy which is similar to the heptonia

tertia mentioned above, differing only in that the second
degree here is flattened.

33.7 Melakarta

Main article: Melakarta

Melakarta is a South Indian Classical method of orga-
nizing Raagas based on their unique heptatonic scales.


https://en.wikipedia.org/wiki/Media:Lydian_dominant_C.mid
https://en.wikipedia.org/wiki/Acoustic_scale
https://en.wikipedia.org/wiki/Media:Half_diminished_scale_C.mid
https://en.wikipedia.org/wiki/Half_diminished_scale
https://en.wikipedia.org/wiki/Media:Altered_scale_on_C.mid
https://en.wikipedia.org/wiki/Altered_scale
https://en.wikipedia.org/wiki/Whole-tone_scale
https://en.wikipedia.org/wiki/Neapolitan_major_scale
https://en.wikipedia.org/wiki/Media:Neapolitan_major_scale_on_C.mid
https://en.wikipedia.org/wiki/Hungarian_Gypsy_scale
https://en.wikipedia.org/wiki/Media:Phrygian_dominant_scale_on_C.mid
https://en.wikipedia.org/wiki/Phrygian_dominant_scale
https://en.wikipedia.org/wiki/Media:Enigmatic_scale_on_C.mid
https://en.wikipedia.org/wiki/Enigmatic_scale
https://en.wikipedia.org/wiki/Melakarta
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The postulated number of melakarta derives from arith-
metical calculation and not from Carnatic practice, which
employs far fewer scale forms. Seven-pitch melakarta
are considered subsets of a twelve-pitch scale roughly
analogous to the Western chromatic scale. The first and
fifth melakarta tones, corresponding to the first and sev-
enth chromatic tones, are invariable in inflection, and the
fourth melakarta tone, corresponding to the fifth or sixth
chromatic tone, is allowed one of two inflections only, a
natural (shuddah) position and a raised (tivra) position.
Thus the number of possible forms is equal to twice the
square of the number of ways a two-membered subset can
be extracted from a four-membered set:

41 \?
2(2|2v> =2.62=2-36="72

33.8 Thaat

Main article: That (music)

Hindustani heptatonic theory additionally stipulates that
the second, third, sixth and seventh degrees of hepta-
tonic scale forms (septak) are also allowed only two in-
flections each, in this case, one natural position, and one
lowered (komal) position. Arithmetically this produces
25 or thirty-two, possibilities, but Hindustani theory, in
contradistinction to Carnatic theory, excludes scale forms
not commonly used.

33.9 Chinese Gongche notation

Gongche notation heptatonic scale gets a do, re, mi (be-
tween fa and faf), sol, la (between tib and ti) heptatonic
scale.

33.10 See also

e Diatonic and chromatic

e Modes of the ancohemitonic heptatonic scales and
the key signature system

33.11 References

[1] The New Grove Dictionary of Music and Musicians, sec-
ond edition, edited by Stanley Sadie and John Tyrrell
(London, 2001)

[2] Dupre, Marcel (1962). Cours Complet d'Improvisation a
['Orgue, v.2, p. 35, trans. John Fenstermaker. Paris:
Alphonse Leduc. ASIN: BOOO6CNHSE.
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LOC 58-8138.
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Phrygian dominant scale

D Phrygian dominant scale. Play

In music, the Phrygian dominant scale is the fifth
mode of the harmonic minor scale, the fifth being the
dominant.!! Also called the altered Phrygian scale,
harmonic minor perfect fifth below, mixolydian flat
9 flat 13 (in jazz), the Freygish scale (also spelled
Fraigish(?!), or simply the fifth mode of the harmonic
minor scale, it is constructed by raising the third scale
degree of the Phrygian mode.

34.1 Traditional use

It occurs commonly in Middle Eastern, some East-
ern European, and Flamenco music. Examples include
some versions of "Hava Nagila"!! and "Misirlou", with
other versions of those melodies using the closely related
double harmonic scale.!?! “The main chords used with this
scale are,” 1, iv, and vii.[?

The scale is very common in Middle Eastern music, par-
ticularly Arabic and Egyptian music. It is also known as
Ahava Rabbah or Freygish when used in Hebrew prayers
and Klezmer music (earning it the additional title of the
“Jewish scale™), as the Hijaz-Nahawand or Bayati magam
when used in Turkish or Arabic music,’! or as Bidad in
Dastgah-e Homayoun in Persian music. In North Indian
classical music, this scale corresponds to the raga Basant
Mukhari. In South Indian classical music, this scale is
known as Vakulabharanam.*!

It is often known as a “Spanish Phrygian scale”, “Span-
ish gypsy scale” (see: gypsy scale) or “Phrygian major
scale” (see: phrygian mode and major scale) as it is also
commonly used in Flamenco music."®! The flatted second
together with the augmented step between the second and
third degrees of the scale create its distinctive mystical,
exotic sound.

34.2 Composition

The sequence of steps comprising the Phrygian dominant
scale is:

e half — augmented second — half — whole — half —
whole — whole

When related to the scale degrees of the major scale, it
reads:

1-b2-3-4-5-p6-h7-1
Written in semitones, the sequence is:
1312122

Beginning on C, the scale is: C-Db-E-F-G- A - Bb
-C

0[’00
ée—l’oooo"

C Phrygian dominant scale, the fifth mode of F harmonic minor
Play .

When the Freygish scale is used in Klezmer music, the
sixth degree may not be flattened if it is melodically ap-
proached and left from above.[®!

34.3 Use in rock

In rock music, the Phrygian dominant scale has been ex-
tensively used by guitarists such as Joe Satriani in his
instrumental rock compositions such as “Hordes of Lo-
custs” and “Memories”, and by Steve Vai in “The Riddle”
and his “Fire Garden Suite”.

34.4 See also

e Double harmonic scale

e Minor gypsy scale
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e Hungarian minor scale

Ukrainian Dorian scale

Flamenco mode

Misheberak scale

Mixolydian mode#Moloch scale

34.5 Notes

[1] Dave Hunter (2005). Play Acoustic, San Francisco: Back-
beat, p.226. ISBN 978-0-87930-853-7.

[2] Dick Weissman, Dan Fox (2009). A Guide to Non-
Jazz Improvisation, guitar edition, Pacific, MO: Mel Bay,
p-130. ISBN 978-0-7866-0751-8.

[3] Peter Manuel (2006). Michael Tenzer, ed. Analytical
Studies in World Music. New York: Oxford University
Press. p. 96.

[4] http://swaratala.blogspot.com/2007/05/
raga-basant-mukhari-carnatic-raga.html

[5] Scott Jarrett, Holly Day (2008). Music Composition for
Dummies. Hoboken, NJ: John Wiley & Sons. p. 61.
ISBN 0-470-22421-5.

[6] Tlana Cravitz (January 2004) Klezmer - Modes and
Scales", ManchesterKlezmer.org at archive.org (Accessed
23 November 2014).

34.6 Further reading

e Hewitt, Michael. Musical Scales of the World. The
Note Tree. 2013. ISBN 978-0957547001.

34.7 External links

e Phrygian dominant mapped out for guitar in all po-
sitions.


https://en.wikipedia.org/wiki/Hungarian_minor_scale
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http://robsilverguitars.blogspot.co.uk/2012/04/dominant-phrygian.html
http://robsilverguitars.blogspot.co.uk/2012/04/dominant-phrygian.html
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Hungarian minor scale
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The Hungarian minor scale,?!3!1415116] Double Har-
monic minor scale,!”! or Gypsy minor scale,*®! is a
type of combined musical scale. It is the fourth mode of
the double harmonic scale. It is the same as the harmonic
minor scale, except that it has a raised fourth scale de-
gree.[PIBIAIIONTIBI Tts tonal center is slightly ambiguous,
due to the large number of half steps. Also known as
Double Harmonic Minor, or Harmonic Minor #4, it fig-
ures prominently in Eastern European music, particularly
in Romani music. Melodies based on this scale have an
exotic, romantic flavor for listeners accustomed to more
typical Western scales.

A clear way to see this is the Hungarian Minor scale in the
key of A. The notes in this scale would be ABCD4§ EF
G4. In this example the D{ is the raised 4th and the Gj
is the raised 7th. As a second, more complex example, a
Hungarian minor scale in the key of C would proceed as
follows: C D Eb F§ G Ab B.

Its step patternis w - h - + - h - h - + - h, where w indicates
a whole step, h indicates a half step, and + indicates an
augmented second, which is played as a minor third on
a keyboard but is notionally distinct. It may be seen that
the scale contains two augmented seconds,?! one in each
tetrachord.!!!

The scale may be used with minor or m+7 chords.?!®!
See: chord-scale system. Chords that may be derived
from the A Hungarian Minor scale are Am, B7p5, C+,
E, F7 and G§m6.

Chords that may be derived from the C Hungarian Minor
scale are Cm, D7b53, Eb+, G, Ab7 and Bm6.!"!

This scale is obtainable from the Arabic scale by start-
ing from the fourth of that scale. Said another way, the
C Hungarian minor scale is equivalent to the G Arabic
scale.”!

35.1 Notable recordings

The Pink Panther Theme, originally played in the key of
E minor, is noted for its quirky, unusual use of chromati-
cism which is derived from the scale.l)

Joe Satriani has composed several songs using the Hun-
garian minor scale ("Musterion"!'"!), and film composer
Danny Elfman has frequently used it in his soundtrack
work. Oli Herbert of the American Melodic Metalcore
band All That Remains uses the Hungarian minor scale
in his playing ("Become the Catalyst"[!!]),

In Enix’s video game lllusion of Gaia, the flute melody
found in the Inca Ruins uses the C Hungarian minor scale
(a #4 is used in the second phrase); this music is also
quoted in the music of the Larai Cliff stage, transposed
to D.

35.2 See also

e Hungarian gypsy scale
e Ukrainian Dorian scale
e Phrygian dominant scale
e Double harmonic scale
o “Gypsy” scalellover-alpha 1]

e Verbunkos

35.3 Notes

[1] "Gypsy" is considered a derogatory term for people who
refer to themselves as Roma.

35.4 References

[1] Kahan, Sylvia (2009). In Search of New Scales, p.39.
ISBN 978-1-58046-305-8. Cites Liszt. Des Bohémians,
p-301.
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(2]

(3]

(4]

(3]

(6]

(71

(8]

(9]

[10]

(1]

Christiansen, Mike (2000). Guitar Scale Dictionary, p.14.
ISBN 978-0-7866-5222-8.

Stetina, Troy (2007). Fretboard Mastery, p.126. ISBN
978-0-7935-9789-5.

Kent Cleland, Mary Dobrea-Grindahl (2010). Developing
Musicianship Through Aural Skills, p.495. 1ISBN 978-0-
415-80244-4

Carlos Agon, Emmanuel Amiot, Moreno Andreatta,
Gérard Assayag, Jean Bresson, John Manderau; eds.
(2011). Mathematics and Computation in Music, p.89.
ISBN 978-3-642-21589-6. "'gypsy'[sic] (or 'Hungarian
minor') scale.”

Christiansen, Mike (2003). Complete Guitar Scale Dictio-
nary, p.16. ISBN 978-0-7866-6994-3.

Podolsky, Joshua Craig (2010). Advanced Lead Guitar
Concepts, p.111. ISBN 978-0-7866-8236-2. Also “Gypsy
scale”.

Hanson, Paul and Stang, Aaron (1996). Shred Guitar,
p-114. ISBN 978-1-57623-604-8.

Silverman, Carol (24 May 2012). Romani Routes: Cul-
tural Politics and Balkan Music in Diaspora. Oxford Uni-
versity Press. p. 300. ISBN 978-0-19-530094-9.

"Hungarian Minor", NextLevelGuitar.com.

"Dissecting Oli Herbert’s “Become The Catalyst” - Guitar
Lesson", RockHouseMethod. BlogSpot.com.

35.5 Recommended reading

Hewitt, Michael. 2013. Musical Scales of the World.
The Note Tree. ISBN 978-0957547001.

35.6 External links

The Hungarian Minor Scale mapped out for guitar

Jasper Smith: Harmonising the Hungarian Minor
Scale
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https://en.wikipedia.org/wiki/Special:BookSources/978-0-19-530094-9
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http://rockhousemethod.blogspot.com/2009/04/dissecting-oli-herberts-become-catalyst.html
http://rockhousemethod.blogspot.com/2009/04/dissecting-oli-herberts-become-catalyst.html
https://en.wikipedia.org/wiki/Special:BookSources/9780957547001
http://robsilverguitars.blogspot.co.uk/2012/05/hungarian-minor.html
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Chapter 36

Persian scale
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Persian scale on C Play .

The Persian scale is a musical scale occasionally found
in guitar scale books, along other scales inspired by Mid-
dle Eastern music. It is characterized by the liberal use of
half steps (4), augmented seconds (2), and frequent use of
chromaticism. Compare this to the one augmented sec-
ond of the harmonic minor or the use of only two half-
steps in all diatonic scales.

The sequence of steps is as follows:!!

e HWHHHW WHH

e (W = Whole step - H = Half step)
Beginning on C:

e CDbEFGbAbB

36.1 See also

o It is most closely related to the Phrygian dominant
scale as their bottom tetrachords are identical.l! It
can also be obtained by flattening the fifth degree of
the double harmonic scale.

36.2 Sources

[1] Sternal, Mark John (2005). Guitar Total Scales Tech-
niques and Applications, p.156. ISBN 0-9762917-0-3.

[2] Stetina, Troy (1999).
ISBN 0-7935-9788-9.

The Ultimate Scale Book, p.61.

36.3 Further reading

e Hewitt, Michael. Musical Scales of the World. The
Note Tree. 2013. ISBN 978-0957547001.

36.4 External links

e Persian Scale demonstrated for a Guitar

o The Persian Scale arranged for guitar in 3 note per
string and 3 octave shapes
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http://robsilverguitars.blogspot.co.uk/2012/05/persian-scale.html
http://robsilverguitars.blogspot.co.uk/2012/05/persian-scale.html

Chapter 37

Lydian augmented scale
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Lydian augmented scale on C Play .

In music, the Lydian augmented scale (Lydian #5
scale) is the third mode of the ascending melodic minor
scale or jazz minor scale.

Starting on C, the notes would be as follows:
C-D-E-F#-G#-A-B-C

Generically the whole and half steps are:
-W-W-W-W-H-W-H-

Building on the first scale degree, the scale yields both
a Major 7(45) chord (C-E-G§-B) ) Play and a Major
7(#11) chord (C-E-Gg-B-Fyf).l'! It functions as a I+ "
Play . See: chord-scale system.

“This scale can be used to create a cool altered major
sound.”?! “It has a polychord sound built in,”! created by
superimposing the Cmaj and the Emaj () Play ) and/or
Fgdim ("0 Play ) triads that exist in the scale, this being “a
very common practice for most bop and post-bop players
(such as McCoy Tyner).”!

The scale may be thought of as a major scale with raised
fourth and fifth, or as the relative to the melodic minor as-
cending scale (C Lydian augmented and A melodic minor
ascending share the same notes).

37.1 See also

e Jazz scale
e Lydian chord

e [ydian mode

37.2 Sources

[1] Munro, Doug (2002). Jazz Guitar: Bebop and Beyond,
p-39. ISBN 978-0-7579-8281-1.

[2] Munro (2002), p.36.

[3] Munro (2002), p.38.

37.3 Further reading

e Coker, Jerry (1997). Jerry Coker’s Complete Method
for Improvisation, p. 36. ISBN 978-0-7692-1856-
4,

e Hewitt, Michael. 2013. Musical Scales of the World.
The Note Tree. ISBN 978-0957547001.
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Chapter 38

Aeolian dominant scale

The Aeolian dominant scale is the fifth mode of the
melodic minor scale (ascending, also known as jazz mi-
nor scale). It is named such because its sound derives
from having a dominant seventh chord on the tonic in the
context of what is otherwise the Aeolian mode, and be-
cause it is on the fifth degree of the melodic minor scale.
It often goes by other names, such as the Hindu scale,
the Mixolydian b6, or b13, Aeolian major.,['! and melodic
major.!?! The name melodic major also refers to the com-
bined scale that goes as natural major ascending and as
melodic major descending: C-D-E-F-G-A-B-C-Bb-Ab-
G-F-E-D-C (differs from melodic minor only by raising
the third degree).’!

The Mask of Zorro song, I Want to Spend My Lifetime
Loving You, was composed in the aeolian dominant scale
mode. It was written by film composer James Horner.

38.1 See also

» Backdoor cadence

38.2 References

[1] Wasson, Andrew. “GUITAR THEORY: The Aeolian
Dominant Scale”. Retrieved September 11, 2012.

[2] http://www.tonalcentre.org/Melodic.html

[3] http://www.musicstudents.com/archive01/093.html
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Chapter 39

Half diminished scale
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Half diminished scale on C Play .

The half diminished scale is a musical scale more com-
monly known as "Locrian §2",['! name which avoids
confusion with the diminished scales (see octatonic
scales) and the half-diminished seventh chord (min. 7,
flat 5). It may be considered Mode VI, the sixth mode, of
the ascending melodic minor scale. See: jazz scale.

On C the scale is associated with dmi7h5, which functions
as a ii° chord in minor. See: chord-scale system.

39.1 Applications

Locrian j2 is commonly used in jazz and some rock. Itis
commonly practiced by such neoclassical metal guitarists
as Yngwie Malmsteen and Michael Romeo, and such jazz
pianists as Oscar Peterson and Jonah Cristall-Clarke.

The half diminished scales, although derived from classi-
cal scales, offer fresh potentials in harmonic and melodic
structure.

39.2 References

[1] Bruce Arnold. Music Theory Workbook for Guitar: Scale
construction and application. muse eek publishing. p. 17.
ISBN 1-890944-53-X. Retrieved Jul 10, 2009.
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Chapter 40

Acoustic scale

For the concept of scale in acoustics, see Acoustics and
Scale (ratio).
In music, the acoustic scale, overtone scale,!'! Lydian
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Acoustic scale on C Play .

dominant scale, or Lydian b7 scale,”!®! is a seven-note
synthetic scale which, starting on C, contains the notes:
C, D, E, F4, G, A and Bb. This differs from the ma-
jor scale in having a raised fourth and lowered seventh
scale degree. It is the fourth mode of the melodic minor
ascending scale.!*>] The term “acoustic scale” is some-
times used to describe a particular mode of this seven
note collection (e.g. the specific ordering C-D-E-F-G-
A-Bb) and is sometimes used to describe the collection as
a whole (e.g. including orderings such as E-F4-G-A-Bb-
C-D).

The acoustic scale appears sporadically in nineteenth cen-
tury music, notably in the works of Franz Liszt and
Claude Debussy.!9! It also plays a role in the music of
twentieth-century composers, including Igor Stravinsky,
Béla Bartok,!” and Karol Szymanowski, who was influ-
enced by folk music from the Polish Highlands.[® The
acoustic scale is also remarkably common in the music of
Nordeste, the northeastern region of Brazil'' (see Escala
nordestina). It plays a major role in jazz harmony, where
it is used to accompany dominant seventh chords starting
on the first scale degree. (That is, the scale C-D-E-Fg-
G-A-B} is used to accompany the chord C-E-G-Bb. The
term “acoustic scale” was coined by Erné Lendvai in his
analysis of the music of Béla Bartok.[!"!

The name “acoustic scale” refers to the resemblance to
the eighth through 14th pitch-classes in the harmonic se-
ries (W) Play ). Starting on C1, the harmonic series goes
Cl, C2, G2, C3, E3, G3, Bb3, C4, D4, E4, F§4*, G4,
Ad* Bbd4* B4, C5 ... The bold notes spell out an acous-
tic scale on C4. However, in the harmonic series, the
notes marked with asterisks are out of tune; Fj being al-

subminor third supermajor second
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o 1 oSy =
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greater tone lesser tone

The blue notes (Bb and F[], 7 and 11) are noticeably out of
une.l"! See: harmonic seventh and eleventh harmonic.

most exactly halfway between F4 and Fj4, A being closer
to Ap4 than A4, and B being too flat to be generally ac-
cepted relative to equal temperament.

The acoustic scale may have formed from a major triad
(C E G) with an added minor seventh and raised fourth
(Bb and F, drawn from the overtone series) and major
second and major sixth (D and A).['% Lendvai described
the use of the “acoustic system” accompanying the acous-
tic scale in Bartok’s music, since it entails structural char-
acteristics such as symmetrically balanced sections, es-
pecially periods, is contrasted with his use of the golden
section. In Bart6k’s music the acoustic scale is character-
ized in various ways including diatonic, dynamic, tense,
and triple or other odd metered, as opposed to the music
structured by the Fibonacci sequence which is chromatic,
static, relaxed, and duple metered.'"’

Another way to regard the acoustic scale is that it oc-
curs as a mode of the melodic minor scale, starting on
the fourth degree (relative to the minor root), thus being
analogous to the Dorian mode. Hence the acoustic scale
starting on D is D, E, Fji, Gj, A, B, C, D, containing the
familiar sharpened F and G of A melodic minor. The
Fj turns the D minor tetrachord into a major tetrachord,
and the G turns it Lydian. Therefore, many occurrences
of this scale in jazz may be regarded as unsurprising; it
shows up in modal improvisation and composition over
harmonic progressions which invite use of the melodic
minor.

40.1 See also

e Chord-scale system
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Jazz scale

Vachaspati (raga)

40.2 Sources
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40.3 External links

The Acoustic Scale or Lydian Dominant Scale
mapped out for guitar

The Acoustic scale (Lydian dominant), all keys, for
ocarina
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Chapter 41

Altered scale

In jazz, the altered scale or altered dominant scale is
a seven-note scale that is a dominant scale where all non-
essential tones have been altered. An altered scale of C
contains the notes: C, Db, D4, E, Fy, Ab and Bp. (This
is enharmonically the C Locrian mode, C-Db-Eb-F-Gb-
Ab-Bp, with F changed to Fb. For this reason, the altered
scale is sometimes called the "super Locrian mode".)
It is the seventh mode of the ascending melodic minor
scale. The altered scale is also known as the Pomeroy
scale after Herb Pomeroy (Bahha and Rawlins 2005, 33;
Miller 1996, 35), the Ravel scale (after Ravel), and the
diminished whole-tone scale (due to its resemblance to
the diminished scale and the whole-tone scale) (Haerle
1975, 15) as well as the dominant whole-tone scale and
Locrian flat four (Service 1993, 28).

The altered scale appears sporadically in the works of
Debussy and Ravel (Tymoczko 1997), as well as in the
works of recent composers such as Steve Reich (see, in
particular, the Desert Music). It plays a fundamental role
in jazz, where it is used to accompany altered dominant
seventh chords starting on the first scale degree. (That
is, the scale C-Db-Eb-Fb-Gh-Ab-B} is used to accompany
chords such as C-E-Gb-Bb-Db, the dominant seventh flat
five flat nine chord. See: chord-scale system.

The C altered scale consists of the notes C. Db. Eb. Fb.
Gb. Ab. Bb, and C:
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One way to obtain the altered scale is by raising the tonic
of a major scale by a half step; for example, taking the
tonic of the B-major scale, B-C§{-Dy-E-F§-Gj-A4-B,

and raising the tonic by a half step produces the scale C-
Cy-D4-E-F§-Gg-Ag-C,

whose notes are enharmonic (identical, in the equal tem-
perament system) with the notes of the C altered scale.

Like the other modes of the melodic minor ascending or
jazz minor scale, the altered scale shares six of its seven
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notes with an octatonic (or “diminished”) scale, and five
of the six notes of a whole-tone scale, and thus is occa-
sionally referred to as the “diminished whole tone scale”.
(For example, the altered scale C-Db-Eb-Fb-Gb-Ab-Bb
shares all but its Ap with the octatonic scale C-Db-Eb-
E-Fﬁ-G-A—Bb; while sharing five of the six notes in the
whole-tone scale C-D-E-Gh-Ab-Bb.) This accounts for
some of its popularity in both the classical and jazz tra-
ditions (Callender 1998,; Tymoczko 2004).

41.1 See also

e Jazz scale

41.2 Sources

e Bahha, Nor Eddine, and Robert Rawlins. 2005.
Jazzology: The Encyclopedia of Jazz Theory for All
Musicians, edited by Barrett Tagliarino. Milwaukee:
Hal Leonard. ISBN 978-0-634-08678-6.

e Callender, Clifton. 1998. “Voice-leading parsi-
mony in the music of Alexander Scriabin”, Journal
of Music Theory 42, no. 2 (“Neo-Riemannian The-
ory”, Autumn): 219-33.
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e Haerle, Dan. 1975. Scales for Jazz Improvisation:
A Practice Method for All Instruments. Lebanan, In-
diana: Studio P/R; Miami: Warner Bros.; Hialeah
: Columbia Pictures Publications. ISBN 978-0-
89898-705-8.

e Miller, Ron. 1996. Modal Jazz Composition & Har-
mony. Advance Music.

e Service, Saxophone. 1993. “The Altered Scale In
Jazz Improvisation”. Saxophone Journal 18, no. 4
(July—August):

e Tymoczko, Dmitri. 1997. “The Consecutive-
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Between Impressionism and Jazz.” Integral 11:135-
79.

e Tymoczko, Dmitri. 2004. “Scale Networks in De-
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41.3 External links

e Super Locrian arranged for Guitar as 3 note per
string and 3 octave patterns

e The altered scale for guitar
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Chapter 42

Mode (music)

This article is about modes as used in music. For other
uses, see Mode (disambiguation).
In the theory of Western music, mode (from Latin
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modus, “measure, standard, manner, way, size, limit of
quantity, method”) (Powers 2001, Introduction; OED)
generally refers to a type of scale, coupled with a set
of characteristic melodic behaviours. This use, still the
most common in recent years, reflects a tradition dating
to the Middle Ages, itself inspired by the theory of an-
cient Greek music.

42.1 Mode as a general concept

Regarding the concept of mode as applied to pitch re-
lationships generally, Harold S. Powers describes a con-
tinuum between abstract scale and specific tune, with
“most of the area between ... being in the domain of
mode” (Powers 2001, §I,3). In this sense the concept
had been extrapolated (long before Powers’s article) not
only to the Western cantus planus monodic tradition but
to Byzantine chant (e.g. Wellesz 1954, 41 ft.), and to
Russian Znamenny chant (Kholopov 2003, 192) as well.
Since the end of the eighteenth century, the term “mode”
has also applied to pitch structures in non-European
musical cultures, sometimes with doubtful compatibility
(Powers 2001, §V,1). The concept is also heavily used in
regard to the Western polyphony before advent of the so-
called common-practice music, as for example “modale
Mehrstimmigkeit” by Carl Dahlhaus (Dalhaus 1968, 174
et passim) or “Tonarten” of the 16th and 17th centuries
found by Bernhard Meier (Meier 1974; Meier 1992).

42.2 Additional meanings

The word encompasses several additional meanings,
however. Authors from the ninth century until the early
eighteenth century (e.g. Guido of Arezzo) sometimes
employed the Latin modus for interval. In the theory
of late-medieval mensural polyphony (e.g. Franco of
Cologne), modus is a rhythmic relationship between long
and short values or a pattern made from them (Powers
2001, Introduction); in mensural music most often theo-
rists applied it to division of longa into 3 or 2 breves.

42.3 Modes and scales

A “scale” is an ordered series of pitches that, with the
key or tonic (first tone) as a reference point, defines that
scale’s intervals, or steps. The concept of “mode” in
Western music theory has three successive stages: in Gre-
gorian chant theory, in Renaissance polyphonic theory,
and in tonal harmonic music of the common practice
period. In all three contexts, “mode” incorporates the
idea of the diatonic scale, but differs from it by also in-
volving an element of melody type. This concerns par-
ticular repertories of short musical figures or groups of
tones within a certain scale so that, depending on the
point of view, mode takes on the meaning of either a
“particularized scale” or a “generalized tune”. Mod-
ern musicological practice has extended the concept of
mode to earlier musical systems, such as those of Ancient
Greek music, Jewish cantillation, and the Byzantine sys-
tem of octoechos, as well as to other non-Western musics
(Powers 2001, §I, 3; Winnington-Ingram 1936, 2-3).

By the early 19th century, the word “mode” had taken on
an additional meaning, in reference to the difference be-
tween major and minor keys, specified as "major mode"
and "minor mode". At the same time, composers were
beginning to conceive of “modality” as something outside
of the major/minor system that could be used to evoke
religious feelings or to suggest folk-music idioms (Porter
2001).
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42.4 Greek

Early Greek treatises on music do not use the term
“mode” (which comes from Latin), but do describe three
interrelated concepts that are related to the later, me-
dieval idea of “mode": (1) scales (or “systems”), (2)
tonos—pl. tonoi—(the more usual term used in medieval
theory for what later came to be called “mode”), and (3)
harmonia (harmony)—pl. harmoniai—this third term
subsuming the corresponding fonoi but not necessarily the
converse (Mathiesen 2001a, 6(iii)(e)).

42.4.1 Greek scales
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The Greek scales in the Aristoxenian tradition were
(Barbera 1984, 240; Mathiesen 2001a, 6(iii)(d)):
e Mixolydian: hypate hypaton—paramese (b-b")

e Lydian: parhypate hypaton—trite diezeugmenon (¢’
c//)

e Phrygian: lichanos hypaton—paranete diezeugmenon
(d/_dl/)

e Dorian: hypate meson-nete diezeugmenon (e’—e”)

e Hypolydian: parhypate meson—trite hyperbolaion
(f/_f”)

e Hypophrygian: lichanos meson—paranete hyperbo-
laion (g'-g")

e Common, Locrian, or Hypodorian: mese—nete hy-
perbolaion or proslambnomenos—mese (a’—a” or a—

’

a’)
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These names are derived from Ancient Greek subgroups
(Dorians), one small region in central Greece (Locris),
and certain neighboring (non-Greek) peoples from Asia
Minor (Lydia, Phrygia). The association of these eth-
nic names with the octave species appears to precede
Aristoxenus, who criticized their application to the fonoi
by the earlier theorists whom he called the Harmonicists
(Mathiesen 2001a, 6(iii)(d)).

Depending on the positioning (spacing) of the interposed
tones in the tetrachords, three genera of the seven oc-
tave species can be recognized. The diatonic genus
(composed of tones and semitones), the chromatic genus
(semitones and a minor third), and the enharmonic genus
(with a major third and two quarter tones or dieses)
(Cleonides 1965, 35-36). The framing interval of the
perfect fourth is fixed, while the two internal pitches are
movable. Within the basic forms, the intervals of the
chromatic and diatonic genera were varied further by
three and two “shades” (chroai), respectively (Cleonides
1965, 39—40; Mathiesen 2001a, 6(iii)(c)).

In contrast to the medieval modal system, these scales and
their related tonoi and harmoniai appear to have had no
hierarchical relationships amongst the notes that could es-
tablish contrasting points of tension and rest, although the
mese (“middle note”) may have had some sort of gravita-
tional function (Palisca 2006, 77).

42.4.2 Tonoi

The term tonos (pl. tonoi) was used in four senses: “as
note, interval, region of the voice, and pitch. We use it of
the region of the voice whenever we speak of Dorian, or
Phrygian, or Lydian, or any of the other tones” (Cleonides
1965, 44). Cleonides attributes thirteen fonoi to Aristox-
enus, which represent a progressive transposition of the
entire system (or scale) by semitone over the range of
an octave between the Hypodorian and the Hypermixoly-
dian (Mathiesen 2001a, 6(iii)(e)). Aristoxenus’s transpo-
sitional fonoi, according to Cleonides (1965, 44), were
named analogously to the octave species, supplemented
with new terms to raise the number of degrees from seven
to thirteen. However, according to the interpretation of
at least two modern authorities, in these transpositional
tonoi the Hypodorian is the lowest, and the Mixolydian
next-to-highest—the reverse of the case of the octave
species (Mathiesen 2001a, 6(iii)(e); Solomon 1984, 244—
45), with nominal base pitches as follows (descending or-
der):

o f: Hypermixolydian (or Hyperphrygian)

e: High Mixolydian or Hyperiastian

eb: Low Mixolydian or Hyperdorian
e d: Lydian

cf: Low Lydian or Aeolian
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c: Phrygian

B: Low Phrygian or Iastian

e Bb: Dorian

A: Hypolydian

G§: Low Hypolydian or Hypoaelion

G: Hypophrygian

Fj: Low Hypophrygian or Hypoiastian

F: Hypodorian

Ptolemy, in his Harmonics, ii.3—11, construed the fonoi
differently, presenting all seven octave species within a
fixed octave, through chromatic inflection of the scale de-
grees (comparable to the modern conception of building
all seven modal scales on a single tonic). In Ptolemy’s
system, therefore there are only seven tonoi (Mathiesen
2001a, 6(iii)(e); Mathiesen 2001c). Pythagoras also con-
strued the intervals arithmetically (if somewhat more rig-
orously, initially allowing for 1:1 = Unison, 2:1 = Oc-
tave, 3:2 = Fifth, 4:3 = Fourth and 5:4 = Major Third
within the octave). In their diatonic genus, these tonoi
and corresponding harmoniai correspond with the inter-
vals of the familiar modern major and minor scales. See
Pythagorean tuning and Pythagorean interval.

42.4.3 Harmoniai

In music theory the Greek word harmonia can signify the
enharmonic genus of tetrachord, the seven octave species,
or a style of music associated with one of the ethnic types
or the fonoi named by them (Mathiesen 2001b).

Particularly in the earliest surviving writings, harmonia
is regarded not as a scale, but as the epitome of the
stylised singing of a particular district or people or oc-
cupation (Winnington-Ingram 1936, 3). When the late
6th-century poet Lasus of Hermione referred to the Ae-
olian harmonia, for example, he was more likely think-
ing of a melodic style characteristic of Greeks speaking
the Aeolic dialect than of a scale pattern (Anderson and
Mathiesen 2001). By the late fifth century BC these re-
gional types are being described in terms of differences in
what is called harmonia—a word with several senses, but
here referring to the pattern of intervals between the notes
sounded by the strings of a lyra or a kithara. However,
there is no reason to suppose that, at this time, these tun-
ing patterns stood in any straightforward and organised
relations to one another. It was only around the year 400
that attempts were made by a group of theorists known
as the harmonicists to bring these harmoniai into a single
system, and to express them as orderly transformations
of a single structure. Eratocles was the most prominent
of the harmonicists, though his ideas are known only at
second hand, through Aristoxenus, from whom we learn
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they represented the harmoniai as cyclic reorderings of
a given series of intervals within the octave, producing
seven octave species. We also learn that Eratocles con-
fined his descriptions to the enharmonic genus (Baker
1984-89, 2:14-15).

In The Republic, Plato uses the term inclusively to encom-
pass a particular type of scale, range and register, char-
acteristic thythmic pattern, textual subject, etc. (Math-
iesen 2001a, 6(iii)(e)). He held that playing music in a
particular harmonia would incline one towards specific
behaviors associated with it, and suggested that soldiers
should listen to music in Dorian or Phrygian harmoniai
to help make them stronger, but avoid music in Lydian,
Mixolydian or Ionian harmoniai, for fear of being soft-
ened. Plato believed that a change in the musical modes
of the state would cause a wide-scale social revolution
(Plato, Rep. III.10-111.12 = 398C—-403C)

The philosophical writings of Plato and Aristotle (c. 350
BC) include sections that describe the effect of different
harmoniai on mood and character formation. For exam-
ple, Aristotle in the Politics (viii:1340a:40-1340b:5):

But melodies themselves do contain imi-
tations of character. This is perfectly clear,
for the harmoniai have quite distinct natures
from one another, so that those who hear them
are differently affected and do not respond in
the same way to each. To some, such as the
one called Mixolydian, they respond with more
grief and anxiety, to others, such as the relaxed
harmoniai, with more mellowness of mind, and
to one another with a special degree of mod-
eration and firmness, Dorian being apparently
the only one of the harmoniai to have this
effect, while Phrygian creates ecstatic excite-
ment. These points have been well expressed
by those who have thought deeply about this
kind of education; for they cull the evidence
for what they say from the facts themselves.
(Barker 198489, 1:175-76)

Aristotle continues by describing the effects of rhythm,
and concludes about the combined effect of rhythm and
harmonia (viii:1340b:10-13):

From all this it is clear that music is capa-
ble of creating a particular quality of character
[0og] in the soul, and if it can do that, it is
plain that it should be made use of, and that the
young should be educated in it. (Barker 1984—
89, 1:176)

The word ethos (100¢) in this context means “moral char-
acter”, and Greek ethos theory concerns the ways in
which music can convey, foster, and even generate eth-
ical states (Anderson and Mathiesen 2001).
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42.4.4 Melos

Some treatises also describe “melic” composition
(uelomotia), “the employment of the materials subject
to harmonic practice with due regard to the requirements
of each of the subjects under consideration” (Cleonides
1965, 35)—which, together with the scales, fonoi, and
harmoniai resemble elements found in medieval modal
theory (Mathiesen 2001a, 6(iii)). According to Aristides
Quintilianus (On Music, i.12), melic composition is
subdivided into three classes: dithyrambic, nomic, and
tragic. These parallel his three classes of rhythmic
composition: systaltic, diastaltic and hesychastic. Each
of these broad classes of melic composition may contain
various subclasses, such as erotic, comic and panegyric,
and any composition might be elevating (diastaltic), de-
pressing (systaltic), or soothing (hesychastic) (Mathiesen
2001a, 4).

According to Mathiesen, music as a performing art was
called melos, which in its perfect form (uéhog Téleov)
comprised not only the melody and the text (including its
elements of rhythm and diction) but also stylized dance
movement. Melic and rhythmic composition (respec-
tively, uehomotta and pvOuostotio) were the processes of
selecting and applying the various components of melos
and rhythm to create a complete work. Aristides Quintil-
ianus:

And we might fairly speak of perfect me-
los, for it is necessary that melody, rhythm
and diction be considered so that the perfec-
tion of the song may be produced: in the case
of melody, simply a certain sound; in the case
of rhythm, a motion of sound; and in the case
of diction, the meter. The things contingent
to perfect melos are motion-both of sound and
body-and also chronoi and the rhythms based
on these. (Mathiesen 1983, 75).

42.5 Western Church

Tonaries, which are lists of chant titles grouped by mode,
appear in western sources around the turn of the 9th cen-
tury. The influence of developments in Byzantium, from
Jerusalem and Damascus, for instance the works of Saints
John of Damascus (d. 749) and Cosmas of Maiouma
(Nikodémos ’Agioreités 1836, 1:32-33; Barton 2009),
are still not fully understood. The eight-fold division of
the Latin modal system, in a four-by-two matrix, was
certainly of Eastern provenance, originating probably in
Syria or even in Jerusalem, and was transmitted from
Byzantine sources to Carolingian practice and theory dur-
ing the 8th century. However, the earlier Greek model
for the Carolingian system was probably ordered like the
later Byzantine oktoechos, that is, with the four principal
(authentic) modes first, then the four plagals, whereas the
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Latin modes were always grouped the other way, with the
authentics and plagals paired (Powers 2001, §II.1(ii)).

The 6th century scholar Boethius had translated Greek
music theory treatises by Nicomachus and Ptolemy into
Latin (Powers 2001). Later authors created confusion
by applying mode as described by Boethius to explain
plainchant modes, which were a wholly different system
(Palisca 1984, 222). In his De institutione musica, book 4
chapter 15, Boethius, like his Hellenistic sources, twice
used the term harmonia to describe what would likely
correspond to the later notion of “mode”, but also used
the word “modus”—probably translating the Greek word
tpoTog (tropos), which he also rendered as Latin tropus—
in connection with the system of transpositions required
to produce seven diatonic octave species (Bower 1984,
253,260-61), so the term was simply a means of describ-
ing transposition and had nothing to do with the church
modes (Powers 2001, §I1.1(1)).

Later, 9th-century theorists applied Boethius’s terms tro-
pus and modus (along with “tonus”) to the system of
church modes. The treatise De Musica (or De harmon-
ica institutione) of Hucbald synthesized the three previ-
ously disparate strands of modal theory: chant theory, the
Byzantine oktoechos and Boethius’s account of Hellenis-
tic theory (Powers 2001, §II.2). The later 9th-century
treatise known as the Alia musica imposed the seven
species of the octave described by Boethius onto the eight
church modes (Powers 2001, §I1.2(ii)). Thus, the names
of the modes used today do not actually reflect those used
by the Greeks.
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The introit Jubilate Deo, from which Jubilate Sunday gets its
name, is in Mode 8.

The eight church modes, or Gregorian modes, can be di-
vided into four pairs, where each pair shares the "final"
note and the four notes above the final, but have differ-
ent ambituses, or ranges. If the “scale” is completed by
adding three higher notes, the mode is termed authentic,
if the scale is completed by adding three lower notes, it is
called plagal (from Greek mtharyog, “oblique, sideways™).
Otherwise explained: if the melody moves mostly above
the final, with an occasional cadence to the sub-final, the
mode is authentic. Plagal modes shift range and also ex-
plore the fourth below the final as well as the fifth above.
In both cases, the strict ambitus of the mode is one octave.
A melody that remains confined to the mode’s ambitus is
called “perfect"; if it falls short of it, “imperfect"; if it ex-
ceeds it, “superfluous"; and a melody that combines the
ambituses of both the plagal and authentic is said to be in
a “mixed mode” (Rockstro 1880, 343).

Although the earlier (Greek) model for the Carolin-
gian system was probably ordered like the Byzantine ok-
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toechos, with the four authentic modes first, followed
by the four plagals, the earliest extant sources for the
Latin system are organized in four pairs of authentic
and plagal modes sharing the same final: protus au-
thentic/plagal, deuterus authentic/plagal, tritus authen-
tic/plagal, and tetrardus authentic/plagal (Powers 2001,
§II, 1 (ii)).

Each mode has, in addition to its final, a "reciting tone",
sometimes called the “dominant” (Apel 1969, 166; Smith
1989, 14). It is also sometimes called the “tenor”, from
Latin tenere “to hold”, meaning the tone around which the
melody principally centres (Fallows 2001). The reciting
tones of all authentic modes began a fifth above the final,
with those of the plagal modes a third above. However,
the reciting tones of modes 3, 4, and 8 rose one step dur-
ing the tenth and eleventh centuries with 3 and 8 moving
from B to C (half step) and that of 4 moving from G to
A (whole step) (Hoppin 1978, 67).

After the reciting tone, every mode is distinguished by
scale degrees called “mediant” and “participant”. The
mediant is named from its position between the final and
reciting tone. In the authentic modes it is the third of the
scale, unless that note should happen to be B, in which
case C substitutes for it. In the plagal modes, its posi-
tion is somewhat irregular. The participant is an auxil-
iary note, generally adjacent to the mediant in authen-
tic modes and, in the plagal forms, coincident with the
reciting tone of the corresponding authentic mode (some
modes have a second participant) (Rockstro 1880, 342).

Only one accidental is used commonly in Gregorian
chant—B may be lowered by a half-step to Bb. This usu-
ally (but not always) occurs in modes V and VI, as well
as in the upper tetrachord of IV, and is optional in other
modes except III, VII and VIII (Powers 2001, §11.3.i(b),
Ex. 5).
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Kyrie “orbis factor”, in mode 1 (Dorian) with Bb on scale-degree
6, descends from the reciting tone, A, to the final, D, and uses the
subtonium (fone below the final).

In 1547, the Swiss theorist Henricus Glareanus published
the Dodecachordon, in which he solidified the concept
of the church modes, and added four additional modes:
the Aeolian (mode 9), Hypoaeolian (mode 10), Ionian
(mode 11), and Hypoionian (mode 12). A little later in
the century, the Italian Gioseffo Zarlino at first adopted
Glarean’s system in 1558, but later (1571 and 1573) re-
vised the numbering and naming conventions in a manner
he deemed more logical, resulting in the widespread pro-
mulgation of two conflicting systems. Zarlino’s system
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reassigned the six pairs of authentic—plagal mode num-
bers to finals in the order of the natural hexachord, C
D E F G A, and transferred the Greek names as well,
so that modes 1 through 8 now became C-authentic to
F-plagal, and were now called by the names Dorian to
Hypomixolydian. The pair of G modes were numbered
9 and 10 and were named Ionian and Hypoionian, while
the pair of A modes retained both the numbers and names
(11, Aeolian, and 12 Hypoaeolian) of Glarean’s system.
While Zarlino’s system became popular in France, Ital-
ian composers preferred Glarean’s scheme because it re-
tained the traditional eight modes, while expanding them.
Luzzasco Luzzaschi was an exception in Italy, in that he
used Zarlino’s new system (Powers 2001, §II1.4(ii)(a),
(iii) & §MI.5G & ii)).

In the late-eighteenth and nineteenth centuries, some
chant reformers (notably the editors of the Mechlin,
Pustet-Ratisbon (Regensburg), and Rheims-Cambrai
Office-Books, collectively referred to as the Cecilian
Movement) renumbered the modes once again, this time
retaining the original eight mode numbers and Glare-
anus’s modes 9 and 10, but assigning numbers 11 and 12
to the modes on the final B, which they named Locrian
and Hypolocrian (even while rejecting their use in chant).
The Ionian and Hypoionian modes (on C) become in this
system modes 13 and 14 (Rockstro 1880, 342).

Given the confusion between ancient, medieval, and
modern terminology, “today it is more consistent and
practical to use the traditional designation of the modes
with numbers one to eight” (Curtis 1997), using Roman
numeral (I-VIII), rather than using the pseudo-Greek
naming system. Contemporary terms, also used by schol-
ars, are simply the Greek ordinals (“first”, “second”,
etc.), usually transliterated into the Latin alphabet: pro-
tus (Tp®TOC), deuterus (devTEPOQ), tritus (Tpitog), and
tetrardus (t€TopTOG), in practice used as: protus authen-
tus / plagalis.
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Under certain conditions, the B is flatted in modes 1, 2,5, and 6.

The eight musical modes. f indicates “final” (Curtis 1997, ).

42.5.1 Use

A mode indicated a primary pitch (a final); the organi-
zation of pitches in relation to the final; suggested range;
melodic formulas associated with different modes; loca-
tion and importance of cadences; and affect (i.e., emo-
tional effect/character). Liane Curtis writes that “Modes
should not be equated with scales: principles of melodic
organization, placement of cadences, and emotional af-
fect are essential parts of modal content” in Medieval and
Renaissance music (Curtis 1997, in Knighton 1997).
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Carl Dahlhaus (1990, 192) lists “three factors that form
the respective starting points for the modal theories of
Aurelian of Rédme, Hermannus Contractus, and Guido
of Arezzo:

o the relation of modal formulas to the comprehen-
sive system of tonal relationships embodied in the
diatonic scale;

e the partitioning of the octave into a modal frame-
work; and

e the function of the modal final as a relational center.”

The oldest medieval treatise regarding modes is Musica
disciplina by Aurelian of Réome (dating from around
850) while Hermannus Contractus was the first to de-
fine modes as partitionings of the octave (Dahlhaus 1990,
192-91). However, the earliest Western source using the
system of eight modes is the Tonary of St Riquier, dated
between about 795 and 800 (Powers 2001).

Various interpretations of the “character” imparted by
the different modes have been suggested. Three such in-
terpretations, from Guido of Arezzo (995-1050), Adam
of Fulda (1445-1505), and Juan de Espinosa Medrano
(1632-1688), follow:

42.6 Modern

The modern Western modes consist of seven scales re-
lated to the familiar major and minor keys.

Although the names of the modern modes are Greek and
some have names used in ancient Greek theory for some
of the harmoniai, the names of the modern modes are
conventional and do not indicate a link between them
and ancient Greek theory, and they do not present the
sequences of intervals found even in the diatonic genus
of the Greek octave species sharing the same name.

Modern Western modes use the same set of notes as the
major scale, in the same order, but starting from one of
its seven degrees in turn as a “tonic”, and so present a
different sequence of whole and half steps. The interval
sequence of the major scale being T-T-s-T-T-T-s, where

s” means a semitone and “T” means a whole tone, it is
thus possible to generate the following scales:

For the sake of simplicity, the examples shown above
are formed by natural notes (also called “white-notes”,
as they can be played using the white keys of a piano
keyboard). However, any transposition of each of these
scales is a valid example of the corresponding mode. In
other words, transposition preserves mode.

42.6.1 Analysis

Each mode has characteristic intervals and chords that
give it its distinctive sound. The following is an analysis
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lonian Mode () Dorian Mode (1)
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Modern Musical Modes (overlay - number of semi-tones from tonic)

Phrygian Mode (1) LydianMode (V) Mixolydian Mode (V) Aeolian Mode (VI)  Locrian Mode (V1)

Pitch constellations of the modern musical modes

of each of the seven modern modes. The examples are
provided in a key signature with no sharps or flats (scales
composed of natural notes).

Ionian (I)
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Ionian may arbitrarily be designated the first mode. It
is the modern major scale. The example composed of
natural notes begins on C, and is also known as the C-
major scale:

Tonic triad: C

e Tonic seventh chord: CM7

e Dominant triad: G (in modern tonal thinking, the
fifth or dominant scale degree, which in this case is
G, is the next-most important chord root after the
tonic)

e Seventh chord on the dominant: G7 (a “dominant
7th” chord type, so-called because of its position in
this—and only this—maodal scale)

The major-minor 7th chord (“dominant 7th” type
chord) occurs on V, the one mode where the major-
minor 7th is actually a dominant 7th chord.

Dorian (II)
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Dorian mode on D Play

Dorian is the second mode. The example composed of
natural notes begins on D:
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The Dorian mode is very similar to the modern natural
minor scale (see Aeolian mode below). The only differ-
ence with respect to the natural minor scale is in the sixth
scale degree, which is a major sixth (M6) above the tonic,
rather than a minor sixth (m6).

e Tonic triad: Dm
e Tonic seventh chord: Dm7
e Dominant triad: Am

e Seventh chord on the dominant: Am7 (a "minor sev-
enth" chord type).

e The major-minor 7th chord (“dominant 7th” type
chord) occurs on IV.
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Phrygian mode on E Play

Phrygian is the third mode. The example composed of
natural notes starts on E:

The Phrygian mode is very similar to the modern natural
minor scale (see Aeolian mode below). The only differ-
ence with respect to the natural minor scale is in the sec-
ond scale degree, which is a minor second (m2) above the
tonic, rather than a major second (M2).

e Tonic triad: Em
e Tonic seventh chord: Em7
e Dominant triad: Bdim

e Seventh chord on the dominant: Bg, a "half-

diminished seventh" chord type.

e The major-minor 7th chord (“dominant 7th” type
chord) occurs on III.
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Lydian is the fourth mode. The example composed of
natural notes starts on F:

The single tone that differentiates this scale from the
major scale (Ionian mode), is its fourth degree, which is
an augmented fourth (A4) above the tonic (F), rather than
a perfect fourth (P4).

e Tonic triad: F
e Tonic seventh chord: FM7
e Dominant triad: C

e Seventh chord on the dominant: CM7, a "major-
seventh" chord type.

e The major-minor 7th chord (“dominant 7th” type
chord) occurs on II.

Mixolydian (V)
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Mixolydian is the fifth mode. The example composed of
natural notes begins on G:

The single tone that differentiates this scale from the ma-
jor scale (Ionian mode), is its seventh degree, which is
a minor seventh (m7) above the tonic (G), rather than a
major seventh (M7).

e Tonic triad: G

e Tonic seventh chord: G7 (the “dominant-seventh”
chord rype in this mode is the seventh chord built on
the tonic degree)

e Dominant triad: Dm

e Seventh chord on the dominant: Dm7, a “minor-
seventh” chord type.

e The major-minor 7th chord (“dominant 7th” type
chord) occurs on I.

Aeolian (VI)
Aeolian is the sixth mode. It is also called the natural mi-

nor scale. The example composed of natural notes begins
on A, and is also known as the A-minor scale:

e Tonic triad: Am
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e Tonic seventh chord: Am7
e Dominant triad: Em

e Seventh chord on the dominant: Em7, a “minor-
seventh” chord type.

e The major-minor 7th chord (“dominant 7th” type
chord) occurs on VII.

Locrian (VII)
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Locrian mode on B Play

Locrian is the seventh and final mode. The example com-
posed of natural notes begins on B:

The distinctive scale degree here is the diminished fifth
(d5). This makes the tonic triad diminished, so this mode
is the only one in which the chords built on the tonic and
dominant scale degrees have their roots separated by a
diminished, rather than perfect, fifth. Similarly the tonic
seventh chord is half-diminished.

e Tonic triad: Bdim or B°
e Tonic seventh chord: Bm7b5 or Bg

e Dominant triad: FM

e Seventh chord on the dominant: FM7, a major-
seventh chord type.

e The major-minor 7th chord (“dominant 7th” type
chord) occurs on VI.

42.6.2 Summary

The modes can be arranged in the following sequence,
which follows the circle of fifths. In this sequence, each
mode has one more lowered interval relative to the tonic
than the mode preceding it. Thus taking Lydian as ref-
erence, lonian (major) has a lowered fourth; Mixolydian,
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a lowered fourth and seventh; Dorian, a lowered fourth,
seventh, and third; Aeolian (Natural Minor), a lowered
fourth, seventh, third, and sixth; Phrygian, a lowered
fourth, seventh, third, sixth, and second; and Locrian, a
lowered fourth, seventh, third, sixth, second, and fifth.
Put another way, the augmented fourth of the Lydian
scale has been reduced to a perfect fourth in Ionian, the
major seventh in Ionian, to a minor seventh in Mixoly-
dian, etc.

The tonic of a transposed mode is at the same number of
5ths down (resp. up) from the natural tonic of the mode
as there are flats (resp. sharps) in its signature: e.g. the
Dorian scale with 3 b is F dorian as F is three 5ths down
from D (F - C - G - D) and the Dorian scale with 3 § is
B dorian as B is three Sths up from D (D - A - E - B).
Or equivalently it is at the same interval from the tonic
of the major scale with the same signature (its relative
major) as that formed by its natural tonic and C: e.g. the
Lydian scale with 2 b is Eb Lydian and the Lydian scale
with 2 § is G Lydian as Eb forms with B} (relative major)
and G forms with D (relative major), the same interval as
between F and C.

Conversely the signature of a transposed mode has as
many sharps (resp. flats) as there are Sths up (resp. down)
between the tonic of the natural mode and the tonic of the
transposed mode: e.g. Bb Dorian’s signature is 4 b as Bb is
four Sths down from D (Bp - F - C - G - D) and A lydian’s
signature is 4 § as A is four 5ths up from F (F-C-G-D
- A). Or again equivalently the signature of a transposed
mode is the same as that of its relative major. That forms
with the tonic of the transposed mode the same interval
as C with the tonic of the natural mode: e.g. Bp Phry-
gian’s signature is 6 b as its relative major is Gp (C is a
major 3rd down from E) and C§ Mixolydian’s signature
is 6 # as its relative major is Fff (C is a 5th down from G).

For example the modes transposed to a common tonic of
C have the following signatures:

The first three modes are sometimes called major, the
next three minor, and the last one diminished (Locrian),
according to the quality of their tonic triads.

The Locrian mode is traditionally considered theoreti-
cal rather than practical because the triad built on the
first scale degree is diminished. Diminished triads are
not consonant and therefore do not lend themselves to
cadential endings. A diminished chord cannot be toni-
cized according to tonal phrasing practice.

Major modes

The Ionian mode (W) listen ) corresponds to the major
scale. Scales in the Lydian mode ("0 listen ) are ma-
jor scales with the fourth degree raised a semitone. The
Mixolydian mode (¥ listen ) corresponds to the major
scale with the seventh degree lowered a semitone.


https://en.wikipedia.org/wiki/Media:Aeolian_mode_A.mid
https://en.wikipedia.org/wiki/Media:Locrian_mode_B_midi.mid
https://en.wikipedia.org/wiki/Degree_(music)
https://en.wikipedia.org/wiki/Circle_of_fifths
https://en.wikipedia.org/wiki/Tonic_(music)
https://en.wikipedia.org/wiki/Triad_(music)
https://en.wikipedia.org/wiki/Cadence_(music)
https://en.wikipedia.org/wiki/Media:C_Ionian.ogg
https://en.wikipedia.org/wiki/Media:C_Lydian.ogg
https://en.wikipedia.org/wiki/Media:C_Myxolydian.ogg
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Minor modes

The Aeolian mode ("0 listen ) is identical to the natural
minor scale. The Dorian mode (W) listen ) corresponds
to the natural minor scale with the sixth degree raised a
semitone. The Phrygian mode (") listen ) corresponds to
the natural minor scale with the second degree lowered a
semitone.

Diminished mode

The Locrian (") listen ) is neither a major nor a minor
mode because, although its third scale degree is minor,
the fifth degree is diminished instead of perfect. For this
reason it is sometimes called a “diminished” scale, though
in jazz theory this term is also applied to the octatonic
scale. This interval is enharmonically equivalent to the
augmented fourth found between scale-degrees 1 and 4
in the Lydian mode and is also referred to as the tritone.

42.6.3 Use

Use and conception of modes or modality today is dif-
ferent from that in early music. As Jim Samson ex-
plains, “Clearly any comparison of medieval and mod-
ern modality would recognize that the latter takes place
against a background of some three centuries of harmonic
tonality, permitting, and in the nineteenth century re-
quiring, a dialogue between modal and diatonic proce-
dure” (Samson 1977, 148). Indeed, when 19th-century
composers revived the modes, they rendered them more
strictly than Renaissance composers had, to make their
qualities distinct from the prevailing major-minor system.
Renaissance composers routinely sharped leading tones
at cadences and lowered the fourth in the Lydian mode
(Carver 2005, 74n4).

The ITonian, or Iastian (Anon. 1896; Chafe 1992, 23, 41,
43, 48; Glareanus 1965, 153; Hiley 2002, §2(b); Powers
2001, §4.ii(a); Pratt 1907, 67; Taylor 1876, 419; Wiering
1995, 25) mode is another name for the major scale used
in much Western music. The Aeolian forms the base of
the most common Western minor scale; in modern prac-
tice the Aeolian mode is differentiated from the minor
by using only the seven notes of the Aeolian scale. By
contrast, minor mode compositions of the common prac-
tice period frequently raise the seventh scale degree by a
semitone to strengthen the cadences, and in conjunction
also raise the sixth scale degree by a semitone to avoid
the awkward interval of an augmented second. This is
particularly true of vocal music (Jones 1974, 33).

Traditional folk music provides countless examples of
modal melodies. For example, Irish traditional music
makes extensive usage not only of the major mode, but
also the Mixolydian, Dorian, and Aeolian modes (Cooper
1995, 9-20). Much Flamenco music is in the Phrygian
mode.
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Zoltan Kodély, Gustav Holst, Manuel de Falla use modal
elements as modifications of a diatonic background,
while in the music of Debussy and Béla Bartok modal-
ity replaces diatonic tonality (Samson 1977, )

42.7 Other types

While the term “mode” is still most commonly un-
derstood to refer to Ionian, Dorian, Phrygian, Lydian,
Mixolydian, Aeolian, or Locrian scales, in modern mu-
sic theory the word is sometimes applied to scales other
than the diatonic. This is seen, for example, in "melodic
minor" scale harmony, which is based on the seven rota-
tions of the ascending melodic minor scale, yielding some
interesting scales as shown below. The “chord” row lists
tetrads that can be built from the pitches in the given mode
(Levine 1995, 55-); see also Avoid note.

The number of possible modes for any intervallic set is
dictated by the pattern of intervals in the scale. For scales
built of a pattern of intervals that only repeats at the oc-
tave (like the diatonic set), the number of modes is equal
to the number of notes in the scale. Scales with a re-
curring interval pattern smaller than an octave, however,
have only as many modes as notes within that subdivision:
e.g., the diminished scale, which is built of alternating
whole and half steps, has only two distinct modes, since
all odd-numbered modes are equivalent to the first (start-
ing with a whole step) and all even-numbered modes are
equivalent to the second (starting with a half step). The
chromatic and whole-tone scales, each containing only
steps of uniform size, have only a single mode each, as
any rotation of the sequence results in the same sequence.
Another general definition excludes these equal-division
scales, and defines modal scales as subsets of them: “If
we leave out certain steps of a[n equal-step] scale we get
a modal construction” (Karlheinz Stockhausen, in Cott
1973, 101). In "Messiaen’s narrow sense, a mode is any
scale made up from the 'chromatic total,' the twelve tones
of the tempered system” (Vieru 1985, 63).

42.8 Analogues in different musi-
cal traditions

e Echos
e Dastgah
e Magam
e Makam
e Raga
e Thaat

e Melakarta
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https://en.wikipedia.org/wiki/Minor_scale#Natural_minor_scale
https://en.wikipedia.org/wiki/Media:C_Dorian.ogg
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https://en.wikipedia.org/wiki/Tritone
https://en.wikipedia.org/wiki/Mode%2520(music)#CITEREFSamson1977
https://en.wikipedia.org/wiki/Mode%2520(music)#CITEREFCarver2005
https://en.wikipedia.org/wiki/Mode%2520(music)#CITEREFAnon.1896
https://en.wikipedia.org/wiki/Mode%2520(music)#CITEREFChafe1992
https://en.wikipedia.org/wiki/Mode%2520(music)#CITEREFGlareanus1965
https://en.wikipedia.org/wiki/Mode%2520(music)#CITEREFHiley2002
https://en.wikipedia.org/wiki/Mode%2520(music)#CITEREFPowers2001
https://en.wikipedia.org/wiki/Mode%2520(music)#CITEREFPowers2001
https://en.wikipedia.org/wiki/Mode%2520(music)#CITEREFPratt1907
https://en.wikipedia.org/wiki/Mode%2520(music)#CITEREFTaylor1876
https://en.wikipedia.org/wiki/Mode%2520(music)#CITEREFWiering1995
https://en.wikipedia.org/wiki/Mode%2520(music)#CITEREFWiering1995
https://en.wikipedia.org/wiki/Major_scale
https://en.wikipedia.org/wiki/Common_practice_period
https://en.wikipedia.org/wiki/Common_practice_period
https://en.wikipedia.org/wiki/Cadence_(music)
https://en.wikipedia.org/wiki/Mode%2520(music)#CITEREFJones1974
https://en.wikipedia.org/wiki/Folk_music_of_Ireland
https://en.wikipedia.org/wiki/Mode%2520(music)#CITEREFCooper1995
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https://en.wikipedia.org/wiki/Flamenco
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https://en.wikipedia.org/wiki/Manuel_de_Falla
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https://en.wikipedia.org/wiki/B%C3%A9la_Bart%C3%B3k
https://en.wikipedia.org/wiki/Mode%2520(music)#CITEREFSamson1977
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https://en.wikipedia.org/wiki/Minor_scale
https://en.wikipedia.org/wiki/Tetrad_(music)
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https://en.wikipedia.org/wiki/Avoid_note
https://en.wikipedia.org/wiki/Diminished_scale
https://en.wikipedia.org/wiki/Chromatic_scale
https://en.wikipedia.org/wiki/Whole-tone_scale
https://en.wikipedia.org/wiki/Karlheinz_Stockhausen
https://en.wikipedia.org/wiki/Mode%2520(music)#CITEREFCott1973
https://en.wikipedia.org/wiki/Mode%2520(music)#CITEREFCott1973
https://en.wikipedia.org/wiki/Olivier_Messiaen
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https://en.wikipedia.org/wiki/Arabian_maqam
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https://en.wikipedia.org/wiki/Thaat
https://en.wikipedia.org/wiki/Melakarta
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Pathet

Pentatonic scale

42.9 See also

Byzantine music

Cantus firmus

Diatonic and chromatic

Gamut (music)

Jewish prayer modes

List of musical scales and modes

Modal jazz
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Dorian mode
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Dorian mode or Doric mode can refer to three very dif-
ferent but interrelated subjects: one of the Ancient Greek
harmoniai (characteristic melodic behaviour, or the scale
structure associated with it), one of the medieval musical
modes, or, most commonly, one of the modern modal
diatonic scales, corresponding to the white notes from D
to D, or any transposition of this, for example the scale
from C to C with both E and B flatted.

43.1 Greek Dorian mode
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The Dorian mode (properly harmonia or tonos) is named
after the Dorian Greeks. Applied to a whole octave,

the Dorian octave species was built upon two tetrachords
(four-note segments) separated by a whole tone, running
from the hypate meson to the nete diezeugmenon. In the
enharmonic genus, the intervals in each tetrachord are
quarter-tone—quarter-tone—major third; in the chromatic
genus, semitone-semitone-minor third; in the diatonic
genus, semitone-tone-tone. In the diatonic genus, the se-
quence over the octave is the same as that produced by
playing all the white notes of a piano ascending from E to
E:EFG A |BCDE,!" asequence equivalent to the mod-
ern Phrygian mode. Placing the single tone at the bottom
of the scale followed by two conjunct tetrachords (that
is, the top note of the first tetrachord is also the bottom
note of the second), produces the Hypodorian (“below
Dorian”) octave species: A| BCDE | (E) F G A. Plac-
ing the two tetrachords together and the single tone at the
top of the scale produces the Mixolydian octave species,
a note sequence equivalent to modern Locrian mode.[*!

43.2 Medieval and modern Dorian
mode

43.2.1 Medieval Dorian mode

The early Byzantine church developed a system of eight
musical modes (the octoechoi), which served as a model
for medieval European chant theorists when they devel-
oped their own modal classification system starting in the
9th century.®! The success of the Western synthesis of
this system with elements from the fourth book of De in-
stitutione musica of Boethius, created the false impression
that the Byzantine oktd€chos were inherited directly from
ancient Greece.*! Originally used to designate one of the
traditional harmoniai of Greek theory (a term with vari-
ous meanings, including the sense of an octave consisting
of eight tones), the name was appropriated (along with
six others) by the 2nd-century theorist Ptolemy to des-
ignate his seven fonoi, or transposition keys. Four cen-
turies later, Boethius interpreted Ptolemy in Latin, still
with the meaning of transposition keys, not scales. When
chant theory was first being formulated in the 9th century,
these seven names plus an eighth, Hypermixolydian (later
changed to Hypomixolydian), were again re-appropriated
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in the anonymous treatise Alia Musica. A commentary
on that treatise, called the Nova expositio, first gave it a
new sense as one of a set of eight diatonic species of
the octave, or scales. In medieval theory, the authentic
Dorian mode could include the note Bb “by licence”, in
addition to B.!>! The same scalar pattern, but starting
a fourth or fifth below the mode final D, and extending
a fifth above (or a sixth, terminating on Bb), was num-
bered as mode 2 in the medieval system. This was the
plagal mode corresponding to the authentic Dorian, and
was called the Hypodorian mode.!! In the untransposed
form on D, in both the authentic and plagal forms the
note C is often raised to Cf to form a leading tone, and
the variable sixth step is in general Bf in ascending lines
and B} in descent.!”!

43.2.2 Modern Dorian mode
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The modern Dorian mode (also called Russian minor
by Balakirev!®!), by contrast, is a strictly diatonic scale
corresponding to the white keys of the piano from “D” to

“D”, or any transposition of its interval pattern, which has
the ascending pattern of:

Whole Step - Half Step - Whole Step - Whole
Step - Whole Step - Half Step - Whole Step

or abbreviated:
W-H-W-W-W-H-W
Alternatively:

Tone - Semitone - Tone - Tone - Tone - Semi-
tone - Tone
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or T-S-T-T-T-S-T.

It can also be thought of as a scale with a minor third and
seventh, a major second and sixth, and a perfect fourth
and fifth.

It may be considered an “excerpt” of a major scale played
from the pitch a whole tone above the major scale’s tonic
(in the key of C Major it would be D, E, F, G, A, B, C,
D), i.e., a major scale played from its second scale de-
gree up to its second degree again. The resulting scale is,
however, minor in quality, because, as the “D” becomes
the new tonal centre, the F a minor third above the D be-
comes the new mediant, or third degree. If a triad is built
upon the tonic, it is a minor triad.

Examples of the Dorian mode include:

e The D Dorian mode, which contains all notes the
same as the C major scale starting on D.

e The G Dorian mode, which contains all notes the
same as the F major scale starting on G.

e The Ap Dorian mode, which contains all notes the
same as the Gh major scale starting on Ab.

The Dorian mode is a symmetric scale, meaning that the
pattern of whole and half notes (W-H-W-W-W-H-W) is
the same ascending or descending.

The modern Dorian mode is equivalent to the natural mi-
nor scale (or the Aeolian mode) but with the sixth de-
gree raised a half step. Confusingly, the modern Dorian
mode resembles the Greek Phrygian harmonia in the di-
atonic genus. (It should also be noted that the diatonic
genus of the Greek Dorian harmonia resembles the mod-
ern Phrygian mode.)

The only difference between the Dorian and Aeolian
scales is whether or not the 6th is major (in the Aeolian
it is minor, in the Dorian it is major). The I, IV, and V
triads of the Dorian mode are minor, major, and minor,
respectively (i-IV-v), instead of all minor (i-iv-v) as in
Aeolian. In both the Dorian and Aeolian, strictly applied,
the dominant triad is minor, in contrast to the tonal mi-
nor scale, where it is normally major (see harmonic mi-
nor). It is also worth noting that the sixth scale degree
is often raised in minor music, just as it is often low-
ered in the Dorian mode (see melodic minor). The ma-
jor subdominant chord gives the Dorian mode a brighter
tonality than natural minor; the raised sixth is a tritone
away from the minor third of the tonic. The subdomi-
nant also has a mixolydian ("dominant") quality.

The Dorian mode is harmonically similar to the ascend-
ing melodic minor scale, except for the major seventh
degree in minor. This means that the dominant chord is a
minor triad in the Dorian but a major one in minor keys.
A second harmonic difference is the subdominant chord,
which is major in the Dorian mode but minor in minor
keys, because of the minor sixth scale degree. It is be-
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cause of the similarity that the Dorian is also known as
the jazz minor scale.

43.3 Notable compositions in Do-
rian mode

43.3.1 Traditional

e "Drunken Sailor"!%

e "Scarborough Fair"!'!

43.3.2 Classical

e The “Et incarnatus est” in the Credo movement of
Beethoven's Missa Solemnis.' 1]

43.3.3 Jazz

e "Maiden Voyage" by Herbie Hancock!'?! — The
composition takes an AABBA form with the “A”
sections in G Dorian and the “B” sections in A
Aeolian.!3]

e "Milestones" by Miles Davis!!?!

e "Oye Como Va" by Tito Puente, popularized by
Santanal!4!

e "So What" by Miles Davis!'?l - The composition
takes an AABA form with the “A” sections in D Do-
rian and the “B” section in Ep Dorian.!!"!

43.3.4 Popular

e "Eleanor Rigby" by The Beatles!'®! is often cited as
a Dorian modal piece, and while the melody line is a
Dorian melody (excepting some portions), the chord
progression is in Aeolian (I-pVI and pVI-1).1!7!

"Paradise" by Coldplay!'®!

"Stairway To Heaven" by Led Zeppelin - (mainly in
middle section)'*]

"Wicked Game by Chris Isaak!*"!

"Uptown Funk" by Bruno Mars

43.4 See also

e Kafi, the name used in Hindustani music for the
equivalent scale.

o Kharaharapriya, the name used in Carnatic music
for the equivalent scale.
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Phrygian mode
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Use of the Phrygian mode on A in Respighi's Trittico Botti-
celliano (Botticelli Triptych, 1927).(Benward & Saker 2009),
p.244) Play

The Phrygian mode (pronounced /'fridzion/) can refer
to three different musical modes: the ancient Greek fonos
or harmonia sometimes called Phrygian, formed on a par-
ticular set of octave species or scales; the Medieval Phry-
gian mode, and the modern conception of the Phrygian
mode as a diatonic scale, based on the latter.

44.1 Ancient Greek Phrygian mode
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Diatonic genus of the Phrygian tonos on D Play .
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Enharmonic genus of the Phrygian tonos on E (barlines mark the
enharmonic tetrachord) Play

The Phrygian fonos or harmonia is named after the an-
cient kingdom of Phrygia in Anatolia. The octave species

(scale) underlying the ancient-Greek Phrygian fonos (in
its diatonic genus) corresponds to the medieval and mod-
ern Dorian mode.

In Greek music theory, the harmonia given this name was
based on a tonos, in turn based on a scale or octave species
built from a tetrachord which, in its diatonic genus, con-
sisted of a series of rising intervals of a whole tone, fol-
lowed by a semitone, followed by a whole tone (in the
chromatic genus, this was a minor third followed by two
semitones, and in the enharmonic, a major third and two
quarter tones). An octave species was then built upon two
of these tetrachords separated by a whole tone. This is
equivalent to playing all the white notes on a piano key-
board from D to D:

DEFGIABCD

This scale, combined with a set of characteristic melodic
behaviours and associated ethoi, constituted the harmo-
nia which was given the ethnic name “Phrygian”, after
the “unbounded, ecstatic peoples of the wild, mountain-
ous regions of the Anatolian highlands” (Solomon 1984,
249). This ethnic name was also confusingly applied by
theorists such as Cleonides to one of thirteen chromatic
transposition levels, regardless of the intervallic makeup
of the scale (Solomon 1984, 244-46).

44.2 Medieval Phrygian mode

The early Catholic church developed a system of eight
musical modes that medieval music scholars gave names
drawn from the ones used to describe the ancient Greek
harmoniai. The name “Phrygian” was applied to the third
of these eight church modes, the authentic mode on E,
described as the diatonic octave extending from E to the
E an octave higher and divided at B, therefore beginning
with a semitone-tone-tone-tone pentachord, followed by
a semitone-tone-tone tetrachord (Powers 2001): EF G A
B+BCDE

The ambitus of this mode extended one tone lower, to
D. The sixth degree, C, which is the tenor of the cor-
responding third psalm tone, was regarded by most the-
orists as the most important note after the final, though
the fifteenth-century theorist Johannes Tinctoris implied
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44.5. EXAMPLES

that the fourth degree, A, could be so regarded instead
(Powers 2001).

Placing the two tetrachords together, and the single tone
at bottom of the scale produces the Hypophrygian mode
(below Phrygian):

GIABCDIMD)EFG

44.3 Modern Phrygian mode
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In modern western music (from the 18th century on-
ward), the Phrygian mode is related to the modern natural
minor musical mode, also known as the Aeolian mode:
the Phrygian scale differs in its second scale degree,
which is a semitone lower than that of the Aeolian.

The following is the Phrygian mode starting on E, or E
Phrygian, with corresponding tonal scale degrees illus-
trating how the modern major mode and natural minor
mode can be altered to produce the Phrygian mode:

E Phrygian Mode: EF G A B C D E Major: 1 b2 b3 4
5b6b7 1 Minor: 12345671

Therefore, the Phrygian mode consists of: root, minor
second, minor third, perfect fourth, perfect fifth, minor
sixth, minor seventh, and octave. Alternatively written
as a pattern of: Semitone, Tone, Tone, Tone, Semitone,
Tone, Tone.

44.4 Modern uses of the Phrygian
mode

44.4.1 Phrygian dominant

A Phrygian dominant scale is produced by raising the
third scale degree of the mode:

E Phrygian dominant Mode: EF G§ A B C D E Major:
1b2345b6b7 1 Minor: 124345671

The Phrygian dominant is also known as the Spanish
gypsy scale, because it resembles the scales found in
flamenco music (see Flamenco mode). Flamenco music
uses the Phrygian scale, together with a modified scale
resembling the Arab magam Hijazi (like the Phrygian
dominant but with a major sixth scale degree), and a bi-
modal configuration using both major and minor second
and third scale degrees (Katz 2001).
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44.4.2 The Phrygian Mode in Jazz

In contemporary jazz, the Phrygian mode is used over
chords and sonorities built on the mode, such as the
sus4(b9) chord (see Suspended chord), which is some-
times called a phrygian suspended chord. For example a
soloist might play an E Phrygian over an Esus4(h9) chord
(E-A-B-D-F).

44.5 Examples

44.5.1 Ancient Greek

e The First Delphic Hymn, written in 128 BC by
the Athenian composer Limenius, is in the Phry-
gian and Hyperphrygian fonoi, with much variation
(Pohlmann and West 2001, 73).

o The Seikilos epitaph (Ist century AD) is in the
Phrygian species (diatonic genus), in the Iastian (or
low Phrygian) transposition (Solomon 1985, 459,
461n14, 470).

44.5.2 Medieval and Renaissance

e The Roman chant variant of the Requiem introit
“Rogamus te” is in the (authentic) Phrygian mode,
or 3rd tone (Karp, Fitch, and Smallman 2001, §1).

e The following compositions of Josquin are written
in the Phrygian mode:

o 4-part setting of Mille Regretz
e Missa Pange lingua

e O-part motet Practer Rerum Seriem

e Orlando di Lasso's motet In me transierunt (Pesic
2005, passim).

e Giovanni Pierluigi da Palestrina's motet Congratu-
lamini mihi (Carver 2005, 77).

o Cipriano de Rore's 7-part Missa Praeter Rerum Se-
riem

44.5.3 Baroque

e Johann Sebastian Bach's keeps in his cantatas the
Phrygian mode of some original chorale melodies,
such as Luther's Aus tiefer Not schrei ich zu dir in
Aus tiefer Not schrei ich zu dir, BWV 38, and Es woll
uns Gott genddig sein on a melody by Matthaeus Gre-
iter (c. 1490-1552), twice in Die Himmel erzihlen
die Ehre Gottes, BWV 76 (Braatz 2006).


https://en.wikipedia.org/wiki/Phrygian%2520mode#CITEREFPowers2001
https://en.wikipedia.org/wiki/Hypophrygian_mode
https://en.wikipedia.org/wiki/Media:Phrygian_mode_E.mid
https://en.wikipedia.org/wiki/Natural_minor#Natural_minor
https://en.wikipedia.org/wiki/Natural_minor#Natural_minor
https://en.wikipedia.org/wiki/Musical_mode
https://en.wikipedia.org/wiki/Aeolian_mode
https://en.wikipedia.org/wiki/Tonality
https://en.wikipedia.org/wiki/Scale_degrees
https://en.wikipedia.org/wiki/Major_mode
https://en.wikipedia.org/wiki/Natural_minor#Natural_minor
https://en.wikipedia.org/wiki/Natural_minor#Natural_minor
https://en.wikipedia.org/wiki/Phrygian_dominant_scale
https://en.wikipedia.org/wiki/Gypsy_scale
https://en.wikipedia.org/wiki/Flamenco
https://en.wikipedia.org/wiki/Flamenco_mode
https://en.wikipedia.org/wiki/Arabic_maqam
https://en.wikipedia.org/wiki/Phrygian%2520mode#CITEREFKatz2001
https://en.wikipedia.org/wiki/Jazz
https://en.wikipedia.org/wiki/Suspended_chord
https://en.wikipedia.org/wiki/Delphic_Hymns#First_Delphic_Hymn
https://en.wikipedia.org/wiki/Limenius
https://en.wikipedia.org/wiki/Phrygian%2520mode#CITEREFP.C3.B6hlmann_and_West2001
https://en.wikipedia.org/wiki/Seikilos_epitaph
https://en.wikipedia.org/wiki/Phrygian%2520mode#CITEREFSolomon1985
https://en.wikipedia.org/wiki/Requiem
https://en.wikipedia.org/wiki/Introit
https://en.wikipedia.org/wiki/Phrygian%2520mode#CITEREFKarp.2C_Fitch.2C_and_Smallman2001
https://en.wikipedia.org/wiki/Josquin
https://en.wikipedia.org/wiki/Mille_Regretz
https://en.wikipedia.org/wiki/Missa_Pange_lingua
https://en.wikipedia.org/wiki/Praeter_Rerum_Seriem
https://en.wikipedia.org/wiki/Orlando_di_Lasso
https://en.wikipedia.org/wiki/Phrygian%2520mode#CITEREFPesic2005
https://en.wikipedia.org/wiki/Phrygian%2520mode#CITEREFPesic2005
https://en.wikipedia.org/wiki/Giovanni_Pierluigi_da_Palestrina
https://en.wikipedia.org/wiki/Phrygian%2520mode#CITEREFCarver2005
https://en.wikipedia.org/wiki/Cipriano_de_Rore
https://en.wikipedia.org/wiki/Missa_Praeter_Rerum_Seriem
https://en.wikipedia.org/wiki/Missa_Praeter_Rerum_Seriem
https://en.wikipedia.org/wiki/Johann_Sebastian_Bach
https://en.wikipedia.org/wiki/Bach_cantata
https://en.wikipedia.org/wiki/Chorale
https://en.wikipedia.org/wiki/Martin_Luther
https://en.wikipedia.org/wiki/Aus_tiefer_Not_schrei_ich_zu_dir
https://en.wikipedia.org/wiki/Aus_tiefer_Not_schrei_ich_zu_dir,_BWV_38
https://en.wikipedia.org/wiki/Matthaeus_Greiter
https://en.wikipedia.org/wiki/Matthaeus_Greiter
https://en.wikipedia.org/wiki/Die_Himmel_erz%C3%A4hlen_die_Ehre_Gottes,_BWV_76
https://en.wikipedia.org/wiki/Die_Himmel_erz%C3%A4hlen_die_Ehre_Gottes,_BWV_76
https://en.wikipedia.org/wiki/Phrygian%2520mode#CITEREFBraatz2006

188

e Heinrich Schiitz's St John Passion (1666) is in the
Phrygian mode (Rifkin, Linfield, McCulloch, and
Baron 2001, §10)

e Dieterich Buxtehude's Prelude in A minor, BuxWV
152 (Snyder 2001), (labeled Phrygisch in the
BuxWYV catalog) (Karstadt 1985, )

44.5.4 Romantic

e Anton Bruckner:
e Ave Regina coelorum (1885-88) (Carver
2005, 76-77).

e Pange lingua (second setting, 1868), WAB 33
(Carver 2005, 79; Partsch 2007, 227).

e Symphony no. 3, passages in the third
(scherzo) and fourth movements (Carver
2005, 89-90).

e Symphony no. 4 (third version, 1880), Finale
(Carver 2005, 90-92).

e Symphony no. 6, first, third (scherzo), and
fourth movements (Carver 2005, 91-98).

e Symphony no. 7, first movement (Carver

2005, 96-97).

e Symphony no. 8, first and fourth movements
(Carver 2005, 98).

e Tota pulchra es Maria (1878) (Carver 2005,
79, 81-88).

o 'Vexilla regis' (1892) (Carver 2005, 79-80).

e Ralph Vaughan Williams' Fantasia on a Theme of
Thomas Tallis (Ottaway and Frogley 2001), based
on Thomas Tallis's 1567 setting of Psalm 2, “Why
fum'th in sight”.

44.5.5 Modern

e John Coolidge Adams, Phrygian Gates (J. Adams
2010)

e Samuel Barber:

e Adagio for Strings, op. 11 (Pollock 2000, 191)

e “I Hear an Army”, from Three Songs, op. 10
(Pollock 2000, 191)

e Philip Glass, the final aria from Satyagraha
(Strickland 2001).

44.5.6 Popular

e Howard Shore, “Prologue” accompanying the open-
ing sequence of LOTR: The Fellowship of the Ring
film (D. Adams 2010, 54).

CHAPTER 44. PHRYGIAN MODE

44.5.7 Jazz

e “Solea” by Gil Evans (Pelletier-Bacquaert n.d.).

44.6 See also

e Phrygian dominant scale

e Bhairavi, the equivalent scale (thaat) in Indian clas-
sical music

e Phrygian cadence
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Lydian mode
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The modern Lydian musical scale is a rising pattern of
pitches comprising three whole tones, a semitone, two
more whole tones, and a final semitone. This sequence of
pitches roughly describes the fifth of the eight Gregorian
(church) modes, known as Mode V or the authentic mode
on F, theoretically using Bf but in practice more com-
monly featuring Bb (Powers 2001). Because of the im-
portance of the major scale in modern music, the Lydian
mode is often described (or learned) as the scale that be-
gins on the fourth scale degree of the major scale, or al-
ternatively, as the major scale with the fourth scale degree
raised half a step.

45.1 Theory

45.1.1 Ancient Greek Lydian
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Diatonic genus of the Ancient Greek Lydian scale on C Play .

The name Lydian refers to the ancient kingdom of Lydia
in Anatolia. In Greek music theory, there was a Lydian
scale or "octave species" extending from parhypate hypa-
fon to trite diezeugmenon, equivalent in the diatonic genus
to the medieval and modern Ionian mode, i.e., the mod-
ern major scale: CD EF 1 G A B C (Barbera 1984, 233,
240). In the chromatic and enharmonic genera, the Ly-
dian scale was equivalent to C Db EF Gh A B C, and C C¥
E# F F¥ A% B¥ C, respectively (Barker 198489, 2:15),

Ancient Greek Lydian tonos in the chromatic genus, showing
tetrachords (a and b), note of conjunction (c) and tone of dis-
Junction (d) Play

a (b)
A
h@:ﬂ:‘%ﬂ
g © " —
b [V d

Ancient Greek Lydian tonos in the enharmonic genus, showing
tetrachords (a and b), note of conjunction (c) and tone of dis-
Junction (d) Play

where "#" signifies raising the pitch by approximately a
quarter tone.
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Under certain conditions, the B is flatted in modes 1, 2,5, and 6.

The eight Gregorian modes: f indicates 'final’

45.1.2 Medieval Lydian mode

In the Middle Ages and Renaissance, this mode was de-
scribed in two ways. The first way is the diatonic octave
species from F up to F an octave above, divided at C
to produce two segments: F-G-A-B-C and C-D-E-F.
The second is as a mode with a final on F and an ambitus
extending to F an octave higher and in which the note C
was regarded as having an important melodic function.
Many theorists of the period observed that B is used

190


https://en.wikipedia.org/wiki/Media:Lydian_mode_C_midi.mid
https://en.wikipedia.org/wiki/Musical_scale
https://en.wikipedia.org/wiki/Pitch_(music)
https://en.wikipedia.org/wiki/Major_second
https://en.wikipedia.org/wiki/Semitone
https://en.wikipedia.org/wiki/Gregorian_modes
https://en.wikipedia.org/wiki/Gregorian_modes
https://en.wikipedia.org/wiki/Mode_(music)
https://en.wikipedia.org/wiki/Lydian%2520mode#CITEREFPowers2001
https://en.wikipedia.org/wiki/Major_scale
https://en.wikipedia.org/wiki/Degree_(music)
https://en.wikipedia.org/wiki/Media:Ionian_mode_C.mid
https://en.wikipedia.org/wiki/Lydia
https://en.wikipedia.org/wiki/Anatolia
https://en.wikipedia.org/wiki/Octave_species
https://en.wikipedia.org/wiki/Ionian_mode
https://en.wikipedia.org/wiki/Major_scale
https://en.wikipedia.org/wiki/Lydian%2520mode#CITEREFBarbera1984
https://en.wikipedia.org/wiki/Chromatic_genus
https://en.wikipedia.org/wiki/Enharmonic_genus
https://en.wikipedia.org/wiki/Lydian%2520mode#CITEREFBarker1984.E2.80.9389
https://en.wikipedia.org/wiki/Media:Greek_Lydian_mode_on_E,_chromatic_genus.mid
https://en.wikipedia.org/wiki/Media:Greek_Lydian_mode_on_E,_enharmonic_genus.mid
https://en.wikipedia.org/wiki/Quarter_tone
https://en.wikipedia.org/wiki/Octave_species
https://en.wikipedia.org/wiki/Octave_species
https://en.wikipedia.org/wiki/Ambitus_(music)

45.3. SEE ALSO

more typically than Bl in compositions in Lydian mode
(Powers 2001).

45.1.3 Modern Lydian mode
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The Lydian scale can be described as a major scale with
the fourth scale degree raised a semitone, e.g., a C-major
scale with an Fy rather than Fh.

Triads within Lydian mode

In Lydian mode, the tonic, dominant, and supertonic
triads are all major. The subdominant is diminished.
The triads built on the remaining three scale degrees are
minor.

45.2 Notable compositions in the
Lydian mode

45.2.1 Classical (Ancient Greek)

The Paean and Prosodion to the God, familiarly known
as the Second Delphic Hymn, composed in 128 BC
by Athénaios Athenaiou is predominantly in the Lydian
tonos, both diatonic and chromatic, with sections also in
Hypolydian (P6hlmann and West 2001, 85).

45.2.2 Classical (Modern)

A rare, extended use of the Lydian mode in the Classical
repertoire is Simon Sechter's 1822 Messe in der lydischen
Tonart (Mass in the Lydian Mode) (Carver 2005, 76). A
more famous example from around the same time is the
third movement of Ludwig van Beethoven's String Quar-
tet No. 15 in A minor, Op. 132 (1825), titled by the com-
poser “Heiliger Dankgesang eines Genesenen an die Got-
theit, in der lydischen Tonart” (“Holy Song of Thanks-
giving by a Convalescent to the Divinity, in the Lydian
Mode”). The alternating passages in F use the Lydian
scale with sharp fourth scale degree exclusively. Anton
Bruckner employed the sharpened fourth of the Lydian
scale in his motet Os justi (1879) more strictly than Re-
naissance composers ever did when writing in this mode
(Carver 2005, 74-75). Charles-Valentin Alkan's Allegro
barbaro (Etude Op. 35, No. 5) is written strictly in F
Lydian, with no Bbs present at all (Smith 2000,).
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In the 20th century, composers began once again to ex-
ploit modal scales with some frequency. An example
from the middle of the century is the scherzo move-
ment of Carlos Chdvez's Symphony No. 3 (1951-54).
The movement opens with a fugue subject, featuring ex-
tremely wide leaps, in C Lydian with following entries in
F and G Lydian (Orbén 1987, 90-91).

45.2.3 Jazz

Pianist-composer George Russell developed a Lydian
Chromatic Concept of Tonal Organization, which be-
came highly influential in the jazz world, inspiring the
works of people such as Miles Davis, John Coltrane,
Ornette Coleman, and Woody Shaw (Anon. n.d.)

45.2.4 Popular

o The Simpsons signature tune (Chase 2006, ).

e Passage beginning at the words “Much as I defi-
nitely enjoy solitude” in the song "Possibly Maybe"
by Bjork (Hein 2012).

45.3 See also

e Lydian chord—A chord that is related to the Lydian
scale

e Lydian dominant scale

e Kalyani (raga), the equivalent scale in Indian classi-
cal music
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Mixolydian mode
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Mixolydian mode may refer to one of three things: the
name applied to one of the ancient Greek harmoniai or
tonoi, based on a particular octave species or scale; one
of the medieval church modes; a modern musical mode
or diatonic scale, related to the medieval mode. (The Hy-
pomixolydian mode of medieval music, by contrast, has
no modern counterpart.)

This mode is known as Harikambhoji in Carnatic music,
the classical music form of southern India.

46.1 Greek Mixolydian

0

Chromatic genus of the Greek Mixolydian scale on E: conjunct
tetrachords a and b, with note of conjunction c, and interval of
disjunction d Play

The idea of a Mixolydian mode comes from the music
theory of ancient Greece. The ancient Greek Mixoly-
dian mode was invented by Sappho, the 7th century B.C.

b
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Enharmonic genus of the Greek Mixolydian scale on E: conjunct
tetrachords a and b, with note of conjunction c, and interval of
disjunction d Play

poet and musician.[?! However, what the ancient Greeks
thought of as Mixolydian was very different from the
modern interpretation of the mode.

In Greek theory, the Mixolydian fonos (the term “mode”
is a later Latin term) employs a scale (or "octave species")
corresponding to the Greek Hypolydian mode inverted:
in its diatonic genus, this is a scale descending from
paramese to hypate hypaton: in the diatonic genus, a
whole tone (paramese to mese) followed by two conjunct
inverted Lydian tetrachords (each being two whole tones
followed by a semitone descending). This diatonic genus
of the scale is roughly the equivalent of playing all the
“white notes” of a piano from B to B,or BIA GF E
| (E) D C B, which is also known as modern Locrian
mode. (In the chromatic and enharmonic genera, each
tetrachord consists of a minor third plus two semitones,
and a major third plus two quarter-tones, respectively).®!

46.2 Medieval Mixolydian and Hy-
pomixolydian

Originally used to designate one of the traditional harmo-
niai of Greek theory, the name was appropriated (along
with six others) by the 2nd-century theorist Ptolemy to
designate his seven tonoi, or transposition keys. Four cen-
turies later, Boethius interpreted Ptolemy in Latin, still
with the meaning of transposition keys, not scales. When
chant theory was first being formulated in the 9th century,
these seven names plus an eighth, Hypermixolydian (later
changed to Hypomixolydian), were again re-appropriated
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in the anonymous treatise Alia Musica. A commentary
on that treatise, called the Nova expositio, first gave it a
new sense as one of a set of eight diatonic species of the
octave, or scales.!*! The name Mixolydian came to be ap-
plied to one of the eight modes of medieval church music:
the seventh mode. This mode does not run from B to B
on white notes, as the Greek mode, but was defined in
two ways: as the diatonic octave species from G up one
octave to the G above, or as a mode whose final was G
and whose ambitus runs from the F below the final to the
G above, with possible extensions “by licence” up to A
above and even down to E below, and in which the note
D (the tenor of the corresponding seventh psalm tone)
had an important melodic function.!®! This medieval the-
oretical construction led to the modern use of the term
for the natural scale from G to G.

The seventh mode of western church music is an authentic
mode based on and encompassing the natural scale from
G to G, with the perfect fifth (the D in a G to G scale) as
the dominant, reciting note or tenor.

The plagal eighth mode was termed Hypomixolydian (or
“lower Mixolydian”) and, like the Mixolydian, was de-
fined in two ways: as the diatonic octave species from D
to the D an octave higher, divided at the mode final, G
(thus D-E-F-G + G-A-B-C-D); or as a mode with a fi-
nal of G and an ambitus from C below the final to E above
it, in which the note C (the tenor of the corresponding
eighth psalm tone) had an important melodic function.®’

46.3 Modern Mixolydian

See also: Major scale § Major system
This modern scale has the same series of tones and
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semitones as the major scale, except the seventh degree is
a semitone lower.!"! The Mixolydian mode is sometimes
called the dominant scale,!”! because it is the mode built
on the fifth degree (the dominant) of the major scale. The
flattened seventh of the scale is a tritone away from the
mediant (major-third degree) of the key.

It is common in non-classical harmony, such as jazz, funk,
blues and rock music.

The order of tones and semitones in a Mixolydian scale is
TTSTTST (T = tone; S = semitone), while the major scale
is TTSTTTS. The key signature varies accordingly (it will
be the same as that of the major key a fifth below).[!]

Some examples:

CHAPTER 46. MIXOLYDIAN MODE

e The G Mixolydian mode (Related to the key of C
major — on a piano it is all the white keys from one
G to the next. GABCDEFG)!!/

e The C Mixolydian mode (Related to the key of F
major —- CDEFGAB)C)!!!

e The D Mixolydian mode (Related to the key of G
major — DEF§GABCD)!!!

e The E Mixolydian mode (Related to the key of A
major — EF§G§ABCHDE)!!!

e The A Mixolydian mode (Related to the key of D
major — scale used on the Great Highland Bagpipes.
ABCHDEF{GA)

46.4 Moloch scale
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See also: Adonai malakh mode

Moloch scale is the name used by Klezmer musicians
for the Mixolydian scale, with which it is identical. In
Klezmer, it is usually transposed to C, where the main
chords used are C, F, and G7 (sometimes Gm).!%!

46.5 Notable music in Mixolydian
mode

46.5.1 Traditional

e "Old Joe Clark"[®110]

e "She Moved Through the Fair" — A traditional Irish
folk song.[!!!

e "As I Was Walking One Morning in May" is in an
Irish air in C Mixolydian!?!1!3]

46.5.2 Popular

e "Let It Loose"!"* by The Rolling Stones
e "Marquee Moon" by Television!!31116]
e Theme From Star Trek!'”)

e "Sweet Home Alabama" by Lynyrd Skynyrd!!"!
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46.7. REFERENCES

"Sweet Child o' Mine" (solo is in Eb natural minor)
by Guns N' Roses!!8]

"Norwegian Wood" by The Beatles (with some
verses in Dorian mode)! 9101911201

The Allman Brothers Band's "Ramblin' Man" (with
blues flavoring)!?"!

"Gloria" by Them!?!!

"The Wreck of the Edmund Fitzgerald" by Gordon
Lightfoot??!

"Express Yourself" by Madonna!?!!
"You and I" by Lady Gaga!®’!
"Hey Jude" by the Beatles (“outro” section only)!>#

"Dark Star" by the Grateful Dead, modal in A
Mixolydian!?*!

“Morning Mr Magpie” by Radiohead!?%!

"Royals" by Lorde!?”!

46.6 See also

Khamaj, the equivalent scale in Indian classical mu-
sic.

V-IV-I turnaround, a common modal chord progres-
sion when spelled as I - bVII - IV

Backdoor cadence
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Ionian mode is the name assigned by Heinrich Glarean
in 1547 to his new authentic mode on C (mode 11 in
his numbering scheme), which uses the diatonic octave
species from C to the C an octave higher, divided at G (as
its dominant, reciting note or fenor) into a fourth species
of perfect fifth (tone—tone—semitone—tone) plus a third
species of perfect fourth (tone—tone—semitone): C D E
F G + G A B C (Powers 2001a). This octave species is
essentially the same as the major mode of tonal music
(Jones 1974, 42).

Church music was previously explained by theorists as
being organised in eight musical modes: the scales on D,
E, F, and G in the “greater perfect system” of “musica
recta” (Powers 2001b, §II: “Medieval Modal Theory”),
each with their authentic and plagal counterparts.

Glarean’s twelfth mode was the plagal version of the Io-
nian mode, called Hypoionian (under Ionian), based on
the same relative scale, but with the major third as its
tenor, and having a melodic range from a perfect fourth
below the tonic, to a perfect fifth above it (Powers 2001c).
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Chapter 48

Hypoionian mode

Hypoionian mode with final on C Play .

The Hypoionian mode, literally meaning “below Io-
nian”, is the name assigned by Henricus Glareanus in his
Dodecachordon (1547) to the plagal mode on C, which
uses the diatonic octave species from G to the G an octave
higher, divided at its final, C. This is roughly the same as
playing all the white notes of a piano from G to G: G A
B CI1(C)DEF G (Powers 2001, 37).

Glarean regarded compositions with F as the final and a
one-flat signature as transpositions of the Ionian or Hy-
poionian mode (depending on the ambitus). Most of
his contemporaries, however, appear to have continued
considering such compositions as being in the fifth and
sixth modes (Lydian and Hypolydian), which had been
regarded since the beginnings of medieval modal theory
as preferring Bb over By for the fourth degree above the
final, F (Powers 2001, 37-38).
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The Aeolian mode is a musical mode or, in modern us-
age, a diatonic scale called the natural minor scale.

49.1 History

The word “Aeolian” in the music theory of ancient
Greece was an alternative name (used by some later writ-
ers, such as Cleonides) for what Aristoxenus called the
Low Lydian fonos (in the sense of a particular overall
pitching of the musical system—not a scale), nine semi-
tones higher than the lowest “position of the voice”, which
was called Hypodorian.!"! In the mid-16th century, this
name was given by Heinrich Glarean to his newly defined
ninth mode, with the diatonic octave species of the natural
notes extending one octave from A to A—corresponding
to the modern natural minor scale.!?! Up until this time,
chant theory recognized eight musical modes: the relative
natural scales in D, E, F and G, each with their authentic
and plagal counterparts, and with the option of B-flat in-
stead of B-natural in several modes.[!

In 1547 Heinrich Glarean published his Dodecachordon.
His premise had as its central idea the existence of twelve
diatonic modes rather than eight, including a separate pair
of modes each on the finals A and C. Finals on these
notes, as well as on By, had been recognized in chant
theory at least since Hucbald in the early tenth century,
but they were regarded as merely transpositions from the
regular finals a fifth lower. In the eleventh century Guido
d'Arezzo, in chapter 8 of his Micrologus, designated these
transposed finals A, B and C as “affinals”, and later still
the term “confinal” was used in the same way.* In 1525,
Pietro Aaron was the first theorist to explain polyphonic
modal usage in terms of the eightfold system, including
these transpositions.®! As late as 1581, Illuminato Aigu-
ino da Brescia published the most elaborate theory de-
fending the eightfold system for polyphonic music against
Glarean’s innovations, in which he regarded the tradi-

tional plainchant modes 1 and 2 (Dorian and Hypodor-
ian) at the affinal position (that is, with their finals on A
instead of D) as a composite of species from two modes,
which he described as “mixed modes.”®! Glarean added
Aeolian as the name of the new ninth mode: the relative
natural mode in A with the perfect fifth as its dominant,
reciting note or fenor. The tenth mode, the plagal version
of the Aeolian mode, Glarean called Hypoaeolian (“un-
der Aeolian”), based on the same relative scale, but with
the minor third as its tenor, and having a melodic range
from a perfect fourth below the tonic to a perfect fifth
above it.

Although scholars for the past three centuries have re-
garded the modes added by Glarean as the basis of the
minor/major division of classical European music, as
homophonic music replaced Renaissance polyphony, this
is an oversimplification. Even the key of A minor is
as closely related to the old transposed modes 1 and 2
(Dorian and Hypodorian) with finals on A—as well as to
mode 3 (Phrygian)—as it is to Glarean’s Aeolian.!”!
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Aeolian on C Play .

In modern usage, the Aeolian mode is the sixth mode of
the major scale and has the formula 1, 2, b3, 4, 5, b6, b7.
In C, this is C, D, Eb, F, G, Ab, Bb (three flats); in A, this
is A, B,C, D, E, F, G (no flats or sharps).

From the point of view of its relative major key, the ae-
olian tonic chord is the submediant minor triad (vi). For
example, if the Aeolian mode is used in its all-white-note
pitch based on A, this would be an A-minor triad, which
would be the submediant in the relative major key of C
major.
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49.2 Songs that use Aeolian mode

Aeolian mode as a scale is identical with the natural minor
scale. Thus, it is ubiquitous in minor-key music. The fol-
lowing is a list of some examples that are distinguishable
from ordinary minor tonality.

Bob Dylan - "All Along the Watchtower"8!
R.E.M. - "Losing My Religion"[®!

49.3 See also

Aeolian harmony
Borrowed chord
Mode mixture
Relative minor
Minor scale

Asavari, the equivalent scale (thaat) in Indian clas-
sical music

49.4 References

(1]

(2]

(3]

Egert Pohlmann, Olympia Psychopedis-Frangou, and
Rudolf Maria Brandl, “Griechenland”, Die Musik in
Geschichte und Gegenwart: allgemeine Enzyklopiidie der
Musik, second, newly compiled edition, edited by Ludwig
Finscher, part 1 (Sachteil), vol. 3 (Eng—Hamb) (Kassel &
New York: Birenreiter; Stuttgart: Metzler, 1995), 1652,
ISBN 978-3-7618-1101-6 (Birenreiter); ISBN 3-7618-
1101-2 (Bdrenreiter); ISBN 978-3-476-41000-9 (Met-
zler); ISBN 3-476-41000-5 (Metzler); Thomas J. Math-
iesen, “Greece, §1: Ancient”, The New Grove Dictionary
of Music and Musicians, edited by Stanley Sadie and John
Tyrrell (London: Macmillan; New York: Grove’s Dic-
tionaries, 2001), 10:339. ISBN 0-333-60800-3; ISBN
1-56159-239-0; ISBN 978-0-333-60800-5; ISBN 978-1-
56159-239-5; ISBN 0-19-517067-9 (set); ISBN 978-0-
19-517067-2 (set).

Harold S. Powers, “Aeolian (i)", The New Grove Dic-
tionary of Music and Musicians, second edition, edited
by Stanley Sadie and John Tyrrell, 29 volumes (London:
Macmillan; New York: Grove’s Dictionaries, 2001), 1:.
ISBN 0-333-60800-3; ISBN 1-56159-239-0; ISBN 978-
0-333-60800-5; ISBN 978-1-56159-239-5; ISBN 0-19-
517067-9 (set); ISBN 978-0-19-517067-2 (set).

Harold S. Powers, “Mode, §1I. Medieval Modal Theory,
3: 11th-Century Syntheses, (i) Italian Theory of Modal
Functions, (b) Ambitus.” The New Grove Dictionary of
Music and Musicians, edited by Stanley Sadie and John
Tyrrell (London: Macmillan; New York: Grove’s Dictio-
naries, 2001) (Example 5). ISBN 0-333-60800-3; ISBN
1-56159-239-0; ISBN 978-0-333-60800-5; ISBN 978-1-
56159-239-5; ISBN 0-19-517067-9 (set); ISBN 978-0-
19-517067-2 (set).

(4]

(5]

(6]

(71

8]

CHAPTER 49. AEOLIAN MODE

Harold S. Powers, “Mode, §1I. Medieval Modal Theory,
2. Carolingian Synthesis, 9th—10th Centuries, (i) The
Boethian Double Octave and the Modes, (b) Tetrachordal
Degrees and Modal Quality.” The New Grove Dictionary
of Music and Musicians, edited by Stanley Sadie and John
Tyrrell (London: Macmillan; New York: Grove’s Dictio-
naries, 2001). ISBN 0-333-60800-3; ISBN 1-56159-239-
0; ISBN 978-0-333-60800-5; ISBN 978-1-56159-239-
5; ISBN 0-19-517067-9 (set); ISBN 978-0-19-517067-2
(set).

Harold S. Powers, “Is Mode Real? Pietro Aron, the Octe-
nary System, and Polyphony”, Basler Jahrbuch fiir his-
torische Musikpraxis 16 (1992): 9-52.

Harold S. Powers, “Mode, III: Modal Theories and Poly-
phonic Music, 3: Polyphonic Modal Theory and the Eight-
fold System, (ii) Composite Modes,” The New Grove
Dictionary of Music and Musicians, edited by Stanley
Sadie and John Tyrrell (London: Macmillan; New York:
Grove’s Dictionaries, 2001). ISBN 0-333-60800-3; ISBN
1-56159-239-0; ISBN 978-0-333-60800-5; ISBN 978-1-
56159-239-5; ISBN 0-19-517067-9 (set); ISBN 978-0-
19-517067-2 (set).

Harold S. Powers, “Aeolian (i)", The New Grove Dictio-
nary of Music and Musicians, edited by Stanley Sadie and
John Tyrrell (London: Macmillan; New York: Grove’s
Dictionaries, 2001). ISBN 0-333-60800-3; ISBN 1-
56159-239-0; ISBN 978-0-333-60800-5; ISBN 978-1-
56159-239-5; ISBN 0-19-517067-9 (set); ISBN 978-0-
19-517067-2 (set).

Gary Ewer, "Dorian Mode, Aeolian Mode, Minor Key...
What's the Difference?", The Essential Secrets of Song-
writing Blog (accessed 14 December 2014).

49.5 External links

Aeolian mode for guitar at GOSK.com

Aeolian Mode at Guitar Roadmap


https://en.wikipedia.org/wiki/Natural_minor_scale
https://en.wikipedia.org/wiki/Natural_minor_scale
https://en.wikipedia.org/wiki/Major_and_minor
https://en.wikipedia.org/wiki/Bob_Dylan
https://en.wikipedia.org/wiki/All_Along_the_Watchtower
https://en.wikipedia.org/wiki/R.E.M.
https://en.wikipedia.org/wiki/Losing_My_Religion
https://en.wikipedia.org/wiki/Aeolian_harmony
https://en.wikipedia.org/wiki/Borrowed_chord
https://en.wikipedia.org/wiki/Mode_mixture
https://en.wikipedia.org/wiki/Relative_minor
https://en.wikipedia.org/wiki/Minor_scale
https://en.wikipedia.org/wiki/Asavari
https://en.wikipedia.org/wiki/Thaat
https://en.wikipedia.org/wiki/Indian_classical_music
https://en.wikipedia.org/wiki/Indian_classical_music
https://en.wikipedia.org/wiki/Special:BookSources/9783761811016
https://en.wikipedia.org/wiki/Special:BookSources/3761811012
https://en.wikipedia.org/wiki/Special:BookSources/3761811012
https://en.wikipedia.org/wiki/Special:BookSources/9783476410009
https://en.wikipedia.org/wiki/Special:BookSources/3476410005
https://en.wikipedia.org/wiki/Special:BookSources/0333608003
https://en.wikipedia.org/wiki/Special:BookSources/1561592390
https://en.wikipedia.org/wiki/Special:BookSources/1561592390
https://en.wikipedia.org/wiki/Special:BookSources/9780333608005
https://en.wikipedia.org/wiki/Special:BookSources/9781561592395
https://en.wikipedia.org/wiki/Special:BookSources/9781561592395
https://en.wikipedia.org/wiki/Special:BookSources/0195170679
https://en.wikipedia.org/wiki/Special:BookSources/9780195170672
https://en.wikipedia.org/wiki/Special:BookSources/9780195170672
https://en.wikipedia.org/wiki/Special:BookSources/0333608003
https://en.wikipedia.org/wiki/Special:BookSources/1561592390
https://en.wikipedia.org/wiki/Special:BookSources/9780333608005
https://en.wikipedia.org/wiki/Special:BookSources/9780333608005
https://en.wikipedia.org/wiki/Special:BookSources/9781561592395
https://en.wikipedia.org/wiki/Special:BookSources/0195170679
https://en.wikipedia.org/wiki/Special:BookSources/0195170679
https://en.wikipedia.org/wiki/Special:BookSources/9780195170672
https://en.wikipedia.org/wiki/Special:BookSources/0333608003
https://en.wikipedia.org/wiki/Special:BookSources/1561592390
https://en.wikipedia.org/wiki/Special:BookSources/1561592390
https://en.wikipedia.org/wiki/Special:BookSources/9780333608005
https://en.wikipedia.org/wiki/Special:BookSources/9781561592395
https://en.wikipedia.org/wiki/Special:BookSources/9781561592395
https://en.wikipedia.org/wiki/Special:BookSources/0195170679
https://en.wikipedia.org/wiki/Special:BookSources/9780195170672
https://en.wikipedia.org/wiki/Special:BookSources/9780195170672
https://en.wikipedia.org/wiki/Special:BookSources/0333608003
https://en.wikipedia.org/wiki/Special:BookSources/1561592390
https://en.wikipedia.org/wiki/Special:BookSources/1561592390
https://en.wikipedia.org/wiki/Special:BookSources/9780333608005
https://en.wikipedia.org/wiki/Special:BookSources/9781561592395
https://en.wikipedia.org/wiki/Special:BookSources/9781561592395
https://en.wikipedia.org/wiki/Special:BookSources/0195170679
https://en.wikipedia.org/wiki/Special:BookSources/9780195170672
https://en.wikipedia.org/wiki/Special:BookSources/0333608003
https://en.wikipedia.org/wiki/Special:BookSources/1561592390
https://en.wikipedia.org/wiki/Special:BookSources/1561592390
https://en.wikipedia.org/wiki/Special:BookSources/9780333608005
https://en.wikipedia.org/wiki/Special:BookSources/9781561592395
https://en.wikipedia.org/wiki/Special:BookSources/9781561592395
https://en.wikipedia.org/wiki/Special:BookSources/0195170679
https://en.wikipedia.org/wiki/Special:BookSources/9780195170672
https://en.wikipedia.org/wiki/Special:BookSources/9780195170672
https://en.wikipedia.org/wiki/Special:BookSources/0333608003
https://en.wikipedia.org/wiki/Special:BookSources/1561592390
https://en.wikipedia.org/wiki/Special:BookSources/1561592390
https://en.wikipedia.org/wiki/Special:BookSources/9780333608005
https://en.wikipedia.org/wiki/Special:BookSources/9781561592395
https://en.wikipedia.org/wiki/Special:BookSources/9781561592395
https://en.wikipedia.org/wiki/Special:BookSources/0195170679
https://en.wikipedia.org/wiki/Special:BookSources/9780195170672
https://en.wikipedia.org/wiki/Special:BookSources/9780195170672
http://garyewer.wordpress.com/2009/10/29/dorian-mode-aeolian-mode-minor-key-whats-the-difference
http://garyewer.wordpress.com/2009/10/29/dorian-mode-aeolian-mode-minor-key-whats-the-difference
http://gosk.com/scales/natural-minor-scale-for-guitar.php
http://www.guitarroadmap.com/?mode=Aeolian&key=9&Submit=Show+Scale

Chapter 50

Hypoaeolian mode

£ 1)
-

[ Fan PRl O )
N (@ B

D

Hypoaeolian mode on A Play .

The Hypoaeolian mode, literally meaning “below Ae-
olian”, is the name assigned by Henricus Glareanus in
his Dodecachordon (1547) to the musical plagal mode
on A, which uses the diatonic octave species from E to
the E an octave above, divided by the final into a second-
species fourth (semitone—tone—tone) plus a first-species
fifth (tone—semitone—tone—tone): EFGA+ABCDE
(Powers 2001). The tenor or reciting tone is C, mediant
B, the participants are the low and high Es, the conceded
modulations are G and D, and the absolute initials are E,
G, A, B, and C (Rockstro 1880, 342).

For his plainchant examples Glarean proposed two im-
portant and well-known Gregorian melodies normally
written with their finals on A: the antiphon Benedicta
tu in mulieribus (traditionally designated as transposed
Hypophrygian) and the gradual Haec dies—Justus ut
palma (traditionally designated as transposed Hypodor-
ian) (Powers 2001).

A polyphonic example of the Hypoaeolian mode is motet
19 from Palestrina’s Liber quartus of five-voice motets on
the Song of Solomon (Dickson 1937, 152).
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The Locrian mode is either a musical mode or simply a
diatonic scale.

51.1 History

Although the term occurs in several classical authors on
music theory, including Cleonides (as an octave species)
and Athenaeus (as an obsolete harmonia), there is no war-
rant for the modern usage of Locrian as equivalent to
Glarean’s Hyperaeolian mode, in either classical, Renais-
sance, or later phases of modal theory through the 18th
century, or modern scholarship on ancient Greek musical
theory and practice.!! The name first came to be applied
to modal chant theory after the 18th century,?! when it
was used to describe the mode newly numbered as mode
11, with final on B, ambitus from that note to the octave
above, and with semitones therefore between the first and
second, and fourth and fifth degrees. Its reciting tone (or
tenor) is G, its mediant D, and it has two participants:
E and F."®! The final, as its name implies, is the tone on
which the chant eventually settles, and corresponds to the
tonic in tonal music. The reciting tone is the tone around
which the melody principally centres,'* the mediant is
named from its position between the final and reciting
tone, and the participant is an auxiliary note, generally
adjacent to the mediant in authentic modes and, in the
plagal forms, coincident with the reciting tone of the cor-
responding authentic mode."!

51.2 Modern Locrian

In modern practice, the Locrian may be considered to be
a minor scale with the second and fifth scale degrees low-
ered a semitone. The Locrian mode may also be con-

sidered to be a scale beginning on the seventh scale de-
gree of any Ionian, or major scale. The Locrian mode
has the formula 1, b2, b3, 4, b5, b6, b7. Its tonic chord
is a diminished triad (Bdim in the Locrian mode of the
diatonic scale corresponding to C major).

Some examples:

e The B Locrian mode starts on B and contains the
same notes as the C Major scale. (B, C, D, E, F, G,
A, B)

e The E Locrian mode starts on E and contains the
same notes as the F Major scale. (E, F, G, A, Bb, C,
D,E)

e The G Locrian mode starts on G and contains the
same notes as the Ab Major scale. (G, Ab, Bb, C,
Db, Eb, F, G)

e The Ff Locrian mode starts on FYf and contains the
same notes as the G Major scale. (Fg, G, A, B, C,
D,E, Fy)

o)

Locrian on B.

51.3 Overview

The Locrian mode is the only modern diatonic mode
in which the tonic triad is a diminished chord, which is
considered dissonant. This is because the interval be-
tween the root and fifth of the chord is a diminished fifth.
For example, the tonic triad of B Locrian is made from
the notes B, D, F. The root is B and the fifth is F. The
diminished-fifth interval between them is the cause for
the chord’s dissonance. Although in some practices, the
fifth may be omitted from the tonic chord.
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51.6. FURTHER READING

The name “Locrian” is taken from music theory of
ancient Greece. However, what is now called the Locrian
mode was what the Greeks called the Diatonic Mixoly-
dian tonos. The Greeks used the term “Locrian” as an
alternative name for their “Hypodorian”, or “Common”
tonos, with a scale running from mese to nete hyperbo-
laion, which in its diatonic genus corresponds to the mod-
ern Aeolian mode.[®! In his reform of modal theory in
the Dodecachordon (1547), Heinrich Glarean named this
division of the octave “Hyperaeolian” and printed some
musical examples (a three-part polyphonic example spe-
cially commissioned from his friend Sixtus Dietrich, and
the Christe from a mass by Pierre de La Rue), though
he did not accept Hyperaeolian as one of his twelve
modes.!”! The usage of the term “Locrian” as equivalent
to Glarean’s Hyperaeolian or the ancient Greek (diatonic)
Mixolydian, however, has no authority before the 19th
century.[®!

51.4 Usage

There are brief passages in works by Rachmaninov
(Prelude in B minor, op. 32, no. 10), Hindemith (Ludus
Tonalis), and Sibelius (Symphony no. 4 in A minor, op.
63) that have been, or may be, regarded as in the Locrian
mode.[!

Debussy’s Jeux has three extended passages in the Locrian
mode.!%!

The theme of the second movement (“Turandot
Scherzo”) of Hindemith’s Symphonic Metamorphosis
of Themes by Carl Maria von Weber (1943) alternates
sections in Mixolydian and Locrian modes, ending in
Locrian.!'!]

English folk musician John Kirkpatrick's song “Dust to
Dust” was written in the Locrian mode, backed by his
accordion.!"?! The Locrian mode is not at all traditional in
English music, but was used by Kirkpatrick as a musical
innovation.

Icelandic singer-songwriter Bjork used the Locrian mode
for the bass part of her 1995 hit "Army of Me".!!3!
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Chapter 52

Hypolocrian mode
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Hypolocrian mode on B Play

The Hypolocrian mode is an almost entirely theoreti-
cal mode, introduced into chant theory in the 19th cen-
tury by the editors of the Pustet-Ratisbon, Mechlin, and
Rheims-Cambrai Office-Books, who designated it mode
12. It is the plagal counterpart to the authentic Locrian
mode, mode 11 in that system of numbering, in which
the Ionian and Hypoionian become modes 13 and 14
(Rockstro 1880b, 342). The ambitus of the mode lies
between F and the F an octave higher, divided at the fi-
nal, B. Its reciting tone (or tenor), is E, and its mediant
is D. It has two participants, G and C. Although a few
plainchant melodies, as well as polyphonic compositions,
have been attributed to this mode by some writers, it will
generally be found that they are really derived, by trans-
position, from some other tonality (Rockstro 1880a).
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Chapter 53

Byzantine music

Byzantine music (Modern Greek: BuZavtivi povoukn)
is the music of the Medieval Roman Empire. The eccle-
siastical forms of Byzantine music, composed to Greek
texts as ceremonial, festival, or church music,!'! are, to-
day, the most well-known forms. Greek and foreign his-
torians agree that the ecclesiastical tones and in general
the whole system of Byzantine music is closely related to
the ancient Greek system.!?! It remains the oldest genre
of extant music, of which the manner of performance and
(with increasing accuracy from the 5th century onwards)
the names of the composers, and sometimes the particu-
lars of each musical work’s circumstances, are known.

53.1 Early years

The term Byzantine music is commonly associated with
the medieval sacred chant of Christian Churches fol-
lowing the Constantinopolitan Rite. The identification
of “Byzantine music” with “Eastern Christian liturgical
chant” is a misconception due to historical cultural rea-
sons. Its main cause is the leading role of the Church
as bearer of learning and official culture in the Eastern
Roman Empire (Byzantium), a phenomenon that was not
always that extreme but that was exacerbated towards
the end of the empire’s reign (14th century onwards)
as great secular scholars migrated away from a declin-
ing Constantinople to rising western cities, bringing with
them much of the learning that would spur the devel-
opment of the European Renaissance. The shrinking of
Greek speaking official culture around a church nucleus
was even more accentuated by political force when the
official culture of the court changed after the capture of
Constantinople by the Ottoman Empire on May 29, 1453.

53.1.1 The Pythagorean and the Neo-
Pythagorean concept of cyclical
mathematics

Despite censorship and the decline of knowledge which
marks the rise of Christian civilization within Hellenism,
certain concepts of knowledge and education did still sur-
vive during the imperial age, when Christianity became

the official religion. The Pythagorean sect and music
as part of the four “cyclical exercises” (oi &ykvilikol
woOnuata) which preceded the Latin quadrivium and
science today based on mathematics, established mainly
among Greeks in southern Italy (at Tarent and Croton).
Greek anachoretes of the early Middle Ages did still fol-
low this education. The Calabrian Cassiodorus founded
Vivarium where he translated Greek, and John of Dam-
ascus who learnt Greek from a Calabrian monk Kosmas,
a slave in the household of his privileged father at Dam-
ascus, mentioned mathematics as part of the speculative
philosophy.*! The mathematic science of harmonics was
never mixed with the concrete topics of a chant manual.

Nevertheless, Byzantine music is modal and entirely de-
pendent on the Ancient Greek concept of harmonics. Its
tonal system is based on a synthesis with ancient Greek
models,™ but we have no sources left which explain us,
how this synthesis was done. Carolingian cantors could
mix the science of harmonics with a discussion of church
tones, named after the ethnic names of the octave species
and their transposition tropes, because they invented an
own octoechos on the basis of the Byzantine one. But
they made no use of earlier Pythagorean concepts which
had been fundamental for Byzantine music like:

It is not evident by the sources, when exactly the position
of the minor or half tone moved between the devteros and
tritos. It seems that the fixed degrees (hestotes) became
part of a new concept of the echos as melodic mode (not
simply octave species), after the echoi had been called by
the ethnic names of the tropes.

The tradition of eastern liturgical chant, encom-
passing the Greek-speaking world, developed in the
Byzantine Empire from the establishment of its capital,
Constantinople, in 330 until its fall in 1453. It is unde-
niably of composite origin, drawing on the artistic and
technical productions of the classical Greek age and in-
spired by the monophonic vocal music that evolved in
the early Greek Christian cities of Alexandria, Antioch
and Ephesus."®! It was imitated by musicians of the 7th
century to create Arab music as a synthesis of Byzantine
and Persian music, and these exchanges were continued
through the Ottoman Empire until Istanbul today.
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53.1. EARLY YEARS

53.1.2 Instruments between the Byzantine
and the Carolingian court

Earliest known depiction of lyra in a Byzantine ivory casket

The 9th century Persian geographer Ibn Khurradadhbih
(d. 911); in his lexicographical discussion of instru-
ments cited the lyra (ltira) as the typical instrument of the
Byzantines along with the urghun (organ), shilyani (prob-
ably a type of harp or lyre) and the salandj (a bagpipe).'®!
The first of these, the bowed stringed instrument known
as the Byzantine lyra, would come to be called the lira
da braccio,!” in Venice, where is it considered by many
to have been the predecessor of the contemporary vi-
olin, which first flourished there.!®! The bowed “lyra”
is still played in former Byzantine regions, where it is
known as the Politiki lyra (lit. “lyra of the City” i.e.
Constantinople) in Greece, the Calabrian lira in Southern
Italy, and the Lijerica in Dalmatia. The second Byzan-
tine instrument mentioned by Ibn Khurradadhbih, the or-
gan, originated in the East (see Hydraulis) and was used in
the Hippodrome. A pipe organ with “great leaden pipes”
was sent by the emperor Constantine V to Pepin the Short
King of the Franks in 757. Pepin’s son Charlemagne re-
quested a similar organ for his chapel in Aachen in 812,
beginning its establishment in Western church music."”’
The final Byzantine instrument, the bagpipes, known as
Dankiyo (from ancient Greek: angion (To dyyetov) “the
container”), had been played even in Roman times. Dio
Chrysostom wrote in the 1st century of a contempo-
rary sovereign (possibly Nero) who could play a pipe
(tibia, Roman reedpipes similar to Greek aulos) with his
mouth as well as with a bladder under his armpit.!'!
They continued to be played throughout the empire’s for-
mer realms through to the present. (See Balkan Gaida,
Serbo-Croatian Diple, Greek Tsampouna, Pontic Tulum,
Cretan Askomandoura, Armenian Parkapzuk, Georgian
Gudastviri, and Romanian Cimpoi.)
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53.1.3 Acclamations at the court and the
Book of Ceremonies

Another genre which lies between liturgical chant and
court ceremonial are the so-called polychronia and
acclamations. The acclamations by the choir to announce
the entrance of the Emperor in the court or in the cathe-
dral can be distinct from polychronia, prayers of the
deacon for present political rulers which are usually an-
swered by a choir with formulas like “Lord have mercy
on us/them” (x¥pte Aénoov).!'! The documented poly-
chronia in books of the cathedral rite allow a geographical
and a chronological classification of the manuscript and
they are still used during ektenies of the divine liturgies
of national Orthodox ceremonies today.

53.1.4 The Desert Fathers and urban
monasticism
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Chludov Psalter, 9th century (Moscow, Hist. Museum Ms.
D.129, fol. 135) River of Babylon as illustration of Ps. 137:1-3

Two concepts must be understood to appreciate fully the
function of music in Byzantine worship and they were re-
lated to a new form of urban monasticism which even
formed the representative cathedral rites of the imperial
ages which had to baptise many catechumens.

The first, which retained currency in Greek theological
and mystical speculation until the dissolution of the em-
pire, was the belief in the angelic transmission of sacred
chant: the assumption that the early Church united men
in the prayer of the angelic choirs. It was partly based
on the Hebrew fundament of Christian worship, but in
the particular reception of St. Basil of Caesarea's divine
liturgy. John Chrysostom, since 397 Archbishop of Con-
stantinople, abridged the long formular of Basil’s divine
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liturgy for the local cathedral rite.

The notion of angelic chant is certainly older than the
Apocalypse account (Revelation 4:8-11), for the musi-
cal function of angels as conceived in the Old Testa-
ment is brought out clearly by Isaiah (6:1-4) and Ezekiel
(3:12). Most significant in the fact, outlined in Exodus
25, that the pattern for the earthly worship of Israel
was derived from heaven. The allusion is perpetuated
in the writings of the early Fathers, such as Clement of
Rome, Justin Martyr, Ignatius of Antioch, Athenagoras
of Athens, John Chrysostom and Pseudo-Dionysius the
Areopagite. It receives acknowledgement later in the
liturgical treatises of Nicolas Kavasilas and Symeon of
Thessaloniki.!?!

The second, less permanent, concept was that of koinonia
or "communion". This was less permanent because, after
the fourth century, when it was analyzed and integrated
into a theological system, the bond and “oneness” that
united the clergy and the faithful in liturgical worship was
less potent. It is, however, one of the key ideas for under-
standing a number of realities for which we now have dif-
ferent names. With regard to musical performance, this
concept of koinonia may be applied to the primitive use
of the word choros. It referred, not to a separate group
within the congregation entrusted with musical responsi-
bilities, but to the congregation as a whole. St. Ignatius
wrote to the Church in Ephesus in the following way:

You must every man of you join in a choir
so that being harmonious and in concord and
taking the keynote of God in unison, you may
sing with one voice through Jesus Christ to the
Father, so that He may hear you and through
your good deeds recognize that you are parts
of His Son.

A marked feature of liturgical ceremony was the active
part taken by the people in its performance, particu-
larly in the recitation or chanting of hymns, responses
and psalms. The terms choros, koinonia and ekklesia
were used synonymously in the early Byzantine Church.
In Psalms 149 and 150, the Septuagint translated the
Hebrew word machol (dance) by the Greek word choros
Greek: Xopog . As a result, the early Church borrowed
this word from classical antiquity as a designation for the
congregation, at worship and in song in heaven and on
earth both.

Concerning the practice of psalm recitation, the recitation
by a congregation of educated chanters is already testified
by the soloistic recitation of abridged psalms by the end of
the 4th century. Later it was called prokeimenon. Hence,
there was an early practice of simple psalmody which was
used for the recitation of canticles and the psalter, and
usually Byzantine psalters have the 15 canticles in an ap-
pendix, but the simple psalmody itself was not notated
before the 13th century, in dialogue or papadikai trea-
tises preceding the book sticheraria.'!*! Later books like
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the akolouthiai and some psaltika also contain the elabo-
rated psalmody, when a protopsaltes recited just one or
two psalm verses. Between the recited psalms and canti-
cles troparia were recited according to the same more or
less elaborated psalmody. This context relates antiphonal
chant genres like antiphona (kind of introits), trisagion
and its substitutes, prokeimenon, allelouiarion, the later
cherubikon and its substitutes, the koinonikon cycles as
they were created during the 9th century. In most of the
cases they were simply troparia and their repetitions or
segments were given by the antiphonon, whether it was
sung or not, its three sections of the psalmodic recitation
were separated by the troparion.

The recitation of the biblical odes

Chludov Psalter, beginning of the canticles

The fashion in all cathedral rites of the Mediterranean
was a new emphasis on the psalter. In older ceremonies
before Christianity became the religion of empires, the
recitation of the biblical odes (mainly taken from the Old
Testament) was much more important. They did not dis-
appear in certain cathedral rites, like the Milanese and the
Constantinopolitan rite.

Before long, however, a clericalizing tendency soon be-
gan to manifest itself in linguistic usage, particularly af-
ter the Council of Laodicea, whose fifteenth Canon per-
mitted only the canonical psaltai, “chanters,” to sing at
the services. The word choros came to refer to the spe-
cial priestly function in the liturgy - just as, architecturally
speaking, the choir became a reserved area near the sanc-
tuary - and choros eventually became the equivalent of the
word kleros (the pulpits of two or even five choirs).

The nine canticles or odes were:
e (1) The Song of the sea (Exodus 15:1-19);
e (2) The Song of Moses (Deuteronomy 32:1-43);
e (3) - (6) The prayers of Hannah, Habakkuk, Isaiah,

Jonah (1 Kings [1 Samuel] 2:1-10; Habakkuk 3:1-
19; Isaiah 26:9-20; Jonah 2:3-10);
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53.1. EARLY YEARS

e (7) - (8) The Prayer of Azariah and Song of the
Three Holy Children (Apoc. Daniel 3:26-56 and
3:57-88);

e (9) The Magnificat and the Benedictus (Luke 1:46-
55 and 68-79).

and in Constantinople they were combined in pairs against
the canonical order:!'4

e Ps. 17 with troparia AAAnAovio. and MvnoOnti
uov, KUpLe.

e (1) with troparion T® Kvplw diomuev, EvOOEwG
vop 6edOEaoTOL.

e (2) with troparion A6Ea cot, 6 Ogdc. (Deut. 1-14)
®UMOEOV e, kOple. (Deut. 15-21) Aikarog i,
KkUpte, (Deut. 22-38) AOEa oot, 86Ea. oot. (Deut.
39-43) Eicakovoov pov, kipie. (3)

e (4) & (6) with troparion OikTelpnoOV ue, KOpPLE.
e (3) & (92) with troparion "EAENGOV e, KUpLE.

e (5) & Mannaseh (apokr. 2 Chr 33) with troparion
TAGoONTL pot, KUPLE.

e (7) which has a refrain in itself.

The troparion

The common term for a short hymn of one stanza, or one
of a series of stanzas, is troparion. As a refrain interpo-
lated between psalm verses it had the same function like
the antiphon in Western plainchant. The simplest tropar-
ion was probably “allelouia”, and similar to troparia like
the trisagion or the cherubikon or the koinonika a lot of
troparia became a chant genre of their own.

A famous example, whose existence is attested as early
as the 4th century, is the Easter Vespers hymn, Phos Hi-
laron (“O Resplendent Light”). Perhaps the earliest set
of troparia of known authorship are those of the monk
Auxentios (first half of the 5th century), attested in his
biography but not preserved in any later Byzantine order
of service. Another, O Monogenes Yios (“Only Begot-
ten Son”), ascribed to the emperor Justinian I (527-565),
followed the doxology of the second antiphonon at the
beginning of the Divine Liturgy.

53.1.5 Romanos the Melodist, the kon-
takion, and the Justinian Hagia
Sophia

The development of large scale hymnographic forms be-
gins in the fifth century with the rise of the kontakion, a
long and elaborate metrical sermon, reputedly of Syriac
origin, which finds its acme in the work of St. Romanos
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An icon depicting Romanos the Melodist, c. 490-556

the Melodist (6th century). This dramatic homily, which
usually paraphrases a Biblical narrative, comprises some
20 to 30 stanzas and was sung during the Morning Of-
fice (Orthros) in a simple and direct syllabic style (one
note per syllable). The earliest musical versions, how-
ever, are melismatic (that is, many notes per syllable of
text), and belong to the time of the ninth century and later
when kontakia were reduced to the prooimion (introduc-
tory verse) and first oikos (stanza, literally “house”). Ro-
manos’ own recitation of all the numerous oikoi must have
been much simpler, but the most interesting question of
the genre are the different functions that kontakia once
had.

Some of them had a clear liturgical assignation, others
not. Some of Romanos creations can be even regarded as
political propaganda in connection with the new and very
fast reconstruction of the famous Hagia Sophia by Isidore
of Miletus and Anthemius of Tralles, after a hole quarter
of Constantinople had been burnt down during a civil war,
after Justinian had ordered its violent desctruction and a
massacre at the hippodrome.”!
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Icon screen of SS. Forty Martyrs Church at Veliko Tarnovo (Bul-
garia)

53.1.6 Changes in architecture and
liturgy, and the introduction of
the cherubikon

Main article: Cherubikon

The separation of the prothesis where the bread was con-
secrated during a separated service called proskomide,
required a procession of the gifts at the beginning of the
second eucharist part of the divine liturgy. The troparion
"Ot t& xepouPin" was often ascribed to Emperor Justin
II, but the changes in sacral architecture were definitely
traced back to his time by archaeologues.'%! It seems
that the cherubikon was a prototype of the Western chant

genre offertory.

With this change came also a choir screen before the
bema (sanctuary) and the dramaturgy of three doors
which were closed and opened during the ceremony. Out-
side Constantinople these choir or icon screens of marble
were later replaced by iconostaseis.

53.1.7 Monastic reforms at Constantino-
ple and Palestine

By the end of the seventh century, the kontakion, Ro-
manos’ genre which more or less replaced the former can-
ticle recitation, was overshadowed by a new monastic type
of homiletic hymn, the kanon. Essentially, the kanon is
an hymnodic complex composed of nine odes which were
originally attached to the nine Biblical canticles and to
which they were related by means of corresponding po-
etic allusion or textual quotation (see the section about
the biblical odes). Out of the custom of canticle recita-
tion, monastic reformers at Constantinople, Jerusalem
and Mount Sinai developed a new homiletic genre whose
verses in the complex ode meter were composed over a
melodic model: the heirmos.!'”!

The nine heirmoi, however, are metrically dissimilar;

CHAPTER 53. BYZANTINE MUSIC

consequently, an entire kanon comprises nine indepen-
dent melodies (eight, when the second ode is omitted),
which are united musically by the same mode and textu-
ally by references to the general theme of the liturgical
occasion, and sometimes by an acrostic.

The earliest examples were composed during the 6th cen-
tury and have mainly survived in the Georgian Iadgari
tropologion.!'8 After the octoechos reform of the Quini-
sext Council in 692, especially monks at Mar Saba like
St. Andrew of Crete (ca. 660-ca. 740), Saints John of
Damascus and Cosmas of Jerusalem composed in these
genres.

Today the second ode is usually omitted, but it was me-
dieval custom, that the extremely strict spirit of Moses’
last prayer was recited during Lenten period.

53.2 The monastic reform of the
Stoudites and their notated
chant books
—
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Saint Kassia, c. 810-865

Another kind of hymn, important both for its number and
for the variety of its liturgical use and its early develop-
ment which is already testified in 6th-century tropologia,
is the sticheron. Festal stichera, accompanying both the
fixed psalms at the beginning and end of Vespers and the
psalmody of the Lauds (the Ainoi) in the Morning Of-
fice, exist for all special days of the year, the Sundays and
weekdays of Lent, and for the recurrent cycle of eight
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53.2. THE MONASTIC REFORM OF THE STOUDITES AND THEIR NOTATED CHANT BOOKS

AT
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Joseph the Hymnographer, born c. 810

weeks in the order of the modes beginning with Easter.
Their melodies were originally preserved in the fropolo-
gion. During the 9th century two new notated chant book
were created at the Stoudios Monastery which were sup-
posed to replace the tropologion: the sticherarion, con-
sisting of the idiomela in the menaion (fixed cycle), the
triodion and the pentekostarion (mobile cycle around the
holy week), and the octoechos (hymns of the weekly cy-
cle), a bulky volume which first appeared in the middle
of the tenth century and contains over a thousand model
troparia, and the heirmologion which was either com-
posed according to the eight echoi or according to the
nine odes of the canon. These books were not only pro-
vided with musical notation, with respect to the former
tropologia they were also considerably more elaborated
and varied as a collection of various local traditions. In
practice it meant that only a small part of the repertory
was really chosen to be sung during the divine services.

The new custom established by the reformer was that
each ode consists of an initial troparion, the heirmos, fol-
lowed by three, four or more troparia from the menaion
which are the exact metrical reproductions of the heir-
mos (akrostics), thereby allowing the same music to fit
all troparia equally well.

53.2.1 The cyclic organization of lectionar-
ies

Byzantine chant manuscripts date from the 9th century,
while lectionaries of biblical readings in Ekphonetic no-
tation (a primitive graphic system designed to indicate the
manner of reciting lessons from Scripture) begin about a
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century earlier and continue in use until the 12th or 13th
century. Our knowledge of the older period is derived
from Church service books Typika, patristic writings and
medieval histories. Scattered examples of hymn texts
from the early centuries of Greek Christianity still exist.
Some of these employ the metrical schemes of classical
Greek poetry; but the change of pronunciation had ren-
dered those meters largely meaningless, and, except when
classical forms were imitated, Byzantine hymns of the
following centuries are prose-poetry, unrhymed verses of
irregular length and accentual patterns.

The effect that this concept had on church music was
threefold: first, it bred a highly conservative attitude to
musical composition; secondly, it stabilized the melodic
tradition of certain hymns; and thirdly, it continued, for
a time, the anonymity of the composer. For if a chant
is of heavenly origin, then the acknowledgment received
by man in transmitting it to posterity ought to be mini-
mal. This is especially true when he deals with hymns
which were known to have been first sung by angelic
choirs - such as the Amen, Alleluia, Trisagion, Sanctus
and Doxology. Consequently, until Palacologan times, it
was inconceivable for a composer to place his name be-
side a notated text in the manuscripts.

53.2.2 The Hagiopolites treatise

Main article: Hagiopolitan Octoechos

The earliest chant manual pretends right at the beginning
that John of Damascus was its author. Its first edition
was based on a more or less complete version in a 14th-
century manuscript,!”! but it is widely accepted that it
was part of the reform redaction of the tropologia by the
end of the 8th century, after Irene's Council of Nikaia
had confirmed the octoechos reform of 692 in 787. It
fits well to the later focus on Palestine authors in the new
chant book heirmologion.

Concerning the octoechos, the Hagiopolitan system is
characterised as a system of eight diatonic echoi with
two additional phthorai, which were not used by John
of Damascus, but by Joseph the Hymnographer. It also
mentions an alternative system of the Asma (the cathe-
dral rite was called dxolovOio ¢opartikn) which con-
sisted of 4 kyrioi echoi, 4 plagioi, 4 mesoi, and 4 phtho-
rai. It seems that until the time, when the Hagiopolites
was written, the octoechos reform did not work out for the
cathedral rite, because singers at the court and at the Pa-
trairchate still used a tonal system of 16 echoi which was
obviously part of the particular notation of their books:
the asmatikon and the kontakarion or psaltikon.

But neither 9th-century Constantinopolitan chant book
nor an introducing treatise which explains the fore-
mentioned system of the Asma, have survived. Only
a l4th-century manuscript of Kastoria testifies cheiro-
nomic signs used in the Kontakarion which are tran-
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scribed in longer melodic phrases by the notation of the
contemporary sticherarion, the middle Byzantine Round
notation.

53.3 The Slavic reception

53.3.1 The missions of Cyril and Method-
ius

53.3.2 The Kievan Rus’ and the earliest
manuscripts of the cathedral rite

53.4 The end of the cathedral rite

at Constantinople

Ideas of originality and free invention similar to those
seen in later music probably never existed in early Byzan-
tine times. The very notion of using traditional formulas
(or melody-types) as a compositional technique shows an
archaic concept in liturgical chant, and is quite the op-
posite of free, original creation. It seems evident that
the chants of the Byzantine repertory found in musical
manuscripts from the tenth century to the time of the
Fourth Crusade (1204-1261), represent the final and only
surviving stage of an evolution, the beginnings of which
go back at least to the sixth century. What exact changes
took place in the music during the formative stage is dif-
ficult to say; but certain chants in use even today ex-
hibit characteristics which may throw light on the sub-
ject. These include recitation formulas, melody-types,
and standard phrases that are clearly evident in the folk
music and other traditional music of various cultures of
the East.

53.4.1 The kontakarion of the Norman
Archimandritates

53.4.2 The kontakarion of the Peninsula
Athos

53.5 The era of psaltic art and
the new mixed rite of Con-
stantinople

With the end of creative poetical composition, Byzantine
chant entered its final period, devoted largely to the pro-
duction of more elaborate musical settings of the tradi-
tional texts: either embellishments of the earlier simpler
melodies, or original music in highly ornamental style.
This was the work of the so-called Maistores, “masters,”
of whom the most celebrated was St. John Koukouze-
les (active c. 1300), compared in Byzantine writings to
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A musical manuscript of 1433 from Pantokratoros monastery

St. John of Damascus himself, as an innovator in the de-
velopment of chant. The multiplication of new settings
and elaborations of the old continued in the centuries fol-
lowing the fall of Constantinople, until by the end of the
eighteenth century the original musical repertory of the
medieval musical manuscripts had been quite replaced by
later compositions, and even the basic model system had
undergone profound modification.

53.5.1 The revision of the chant books

53.5.2 Kalophonia

53.5.3 The synthesis between harmonikai
and papadikai

53.6 Ottoman era

53.6.1 Chant between Raidestinos, Chrys-
aphes the Younger, Germanos of
New Patras and Balasios

53.6.2 Petros Bereketes and the school of

the Phanariotes

To a certain degree we may look for remnants of Byzan-
tine or early (Greek-speaking, Orthodox Christian) near
eastern music in the music of the Ottoman Court. Ex-
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53.9. MODERN COMPOSERS

amples such as that of the eminent composer and the-
orist Prince Cantemir of Romania learning music from
the Greek musician Angelos, indicate the continuing par-
ticipation of Greek speaking people in court culture. The
influences of ancient Greek basin and the Greek Chris-
tian chants in the Byzantine music as origin, are con-
firmed. Music of Turkey was influenced by Byzantine
music, too (mainly in the years 1640-1712).29 It seems
also remarkable that Ottoman music is a synthesis, carry-
ing the culture of Greek and Armenian Christian chant.
It emerged as the result of a sharing process between the
many civilizations which met together in the Orient, con-
sidering the breadth and length of duration of these em-
pires and the great number of ethnicities and major or
minor cultures that they encompassed or came in touch
with at each stage of their development.

53.6.3 The Putna school of the Bukovina

53.6.4 Phanariotes at the new music school
of the patriarchate

53.7 The Orthodox reformulation
according to the new method

Chrysanthos of Madytos (ca. 1770-1846), Gregory the
Protopsaltes (ca. 1778 - ca. 1821), and Chourmouzios
the Archivist were responsible for a reform of the notation
of Greek ecclesiastical music. Essentially, this work con-
sisted of a simplification of the Byzantine musical sym-
bols which, by the early 19th century, had become so
complex and technical that only highly skilled chanters
were able to interpret them correctly. The work of the
three reformers is a landmark in the history of Greek
Church music, since it introduced the system of neo-
Byzantine music upon which are based the present-day
chants of the Greek Orthodox Church. Unfortunately,
their work has since been misinterpreted often, and much
of the oral tradition has been lost.

53.7.1 Konstantinos Byzantios’ renuncia-
tion of the new method

53.7.2 The old school of the patriarchate

53.7.3 The modern school of the patriar-
chate

53.8 The Simon Karas school at

Athens

Simon Karas?!! (1905-1999) began an effort to assem-
ble as much material as possible in order to restore
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the apparently lost tradition. His work is continued by
Lycourgos Angelopoulos and other psaltai (“cantors”) of
Byzantine music. Two major styles of interpretation have
evolved, the Hagioritic, which is simpler and is mainly
followed in monasteries, and the Patriarchal, as exem-
plified by the style taught at the Great Church of Con-
stantinople, which is more elaborate and is practised in
parish churches. Nowadays the Orthodox churches main-
tain chanting schools in which new cantors are trained.
Each diocese employs a protopsaltes (“first cantor”), who
directs the diocesan cathedral choir and supervises mu-
sical education and performance. The protopsaltes of
the Patriarchates are given the title Archon Protopsaltes
(“Lord First Cantor™), a title also conferred as an hon-
orific to distinguished cantors and scholars of Byzantine
music.

53.9 Modern composers

Jessica Suchy-Pilalis is an example of a modern com-
poser who writes and arranges sacred music in the Byzan-
tine tradition. Dr. Suchy-Pilalis serves as Protopsaltes
at Holy Trinity Greek Orthodox Church in Indianapolis,
Indiana.??!

53.10 See also

e Byzantine musical notation
e Music of ancient Rome

e Ancient Greek music

e Modern Greek music

e Traditional music of Crete
e The Lyra of the Byzantine

e Znamenny Chant - the Russian chant style that
evolved from the Byzantine system

For more on the theory of Byzantine music and its cultural
relatives in Greek-speaking peoples see:

e Echos

e QOctoechos

For collections of Byzantine hymnography see:

For contemporary works featuring Byzantine chant see:

e Prayer Bells
e Days and Nights with Christ

e John Tavener
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Chapter 54

Leading-tone

For the lowered seventh degree, see subtonic.
In music theory, a leading-note (also subsemitone,

)
j E -
. Tritone resolution inward and outwards Play inward Play out-
Q) 7 '6' wards . Both notes resolve by half step.
Seventh scale degree, or leading-tone, leading to the first scale y /
degree, or tonic, in C major Play EQ Play Just . ) I, <)

> oS

Tritone substitution, ii-subV-1 on C, creates an upper leading-note
(Db, which leads down to C) play

A EoF A
u§-§- Ee———— ‘

) — v = 7
0 ~
Tonic and leading tone chords in C Play . C major and B dimin- 57 ;_L ! ! — —
ished (b°) chords. Play just leading tone chord 3 %’l- hid ﬁ'
m

% iy ﬁ iy

Cadence featuring an upper leading tone from a well known
16th-century lamentation, the debate over which was docu-
mented in Rome c.1540 (Berger 1987, 148). Play upper-leading
Q) tone trill Play diatonic trill

Dominant seventh and incomplete dominant seventh in C major: More narrowly, the leading tone is the seventh scale
G7 and b° chords Play . degree of the diatonic scale, with a strong affinity for

and leading melodically to the tonic (Benward and Saker
and called the leading-fone in the US) is a note or pitch 2003, 203). For example, in the C major scale (white
which resolves or “leads” to a note one semitone higher or  keys on a piano, starting on C), the leading note is the note
lower, being a lower and upper leading-tone, respectively. B; and the leading note chord uses the notes B, D, and F: a
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diminished triad. In music theory, the leading note triad
is symbolized by the Roman numeral vii°. By contrast,
an upper leading-tone (Berger 1987, 148; Coker 1991,
50), which leads down, may be found as the seventh of
the dominant seventh chord, which leads to the third of
the tonic chord (in C: F of a G7 chord lead to E of a CM
chord). The upper leading-tone may also be found above
the tonic, on Db or Cf in C.
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Seventh chord resolution from Scott Joplin's "Maple Leaf Rag"

(Benward & Saker 2003, 203) Play . Note that the seventh re-
solves down by half step.

According to Ernst Kurth (1913) the major and minor
thirds contain “latent” tendencies towards the perfect
fourth and whole-tone, respectively, and thus establish
tonality. However, Carl Dahlhaus (1990) shows that this
drive is in fact created through or with harmonic func-
tion, a root progression in another voice by a whole-tone
or fifth, or melodically (monophonically) by the context
of the scale. For example, the leading note of alternating
C chord and F minor chords is either the note E leading
to F, if F is tonic, or A leading to G, if C is tonic. In
works from the 14th and 15th century Western tradition,
the leading-note is created by the progression from im-
perfect to perfect dissonances, such as a major third to a
perfect fifth or minor third to a unison. The same pitch
outside of the imperfect consonance is not a leading note.

As a diatonic function the leading-note is the seventh
scale degree of any diatonic scale when the distance be-
tween it and the tonic is a single semitone. In diatonic
scales where there is a whole tone between the seventh
scale degree and the tonic, such as the Mixolydian mode,
the seventh degree is called instead, the subtonic.

'Y,

Leading-tone seventh chord in C major: vii®" Play .

The leading-tone seventh chords are vii®” and vii®”

(Benward and Saker 2003, 219), in major and in minor.

CHAPTER 54. LEADING-TONE

Leading-tone seventh chord in C minor: vii®" Play .

54.1 See also

e Secondary leading-tone chord

e Musica ficta

54.2 Sources

e Benward, Bruce, and Marilyn Nadine Saker (2003).
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bridge and New York: Cambridge University Press.
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Harmonic series (music)
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Harmonic series of a string with terms written as reciprocals (2/1
written as 1/2)
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First eight harmonics on C. Play simultaneously

A harmonic series is the sequence of all multiples of a
base frequency.

Pitched musical instruments are often based on an ap-
proximate harmonic oscillator such as a string or a col-
umn of air, which oscillates at numerous frequencies si-
multaneously. At these resonant frequencies, waves travel
in both directions along the string or air column, reinforc-
ing and canceling each other to form standing waves. In-
teraction with the surrounding air causes audible sound
waves, which travel away from the instrument. Because
of the typical spacing of the resonances, these frequencies
are mostly limited to integer multiples, or harmonics, of
the lowest frequency, and such multiples form the har-
monic series (see harmonic series (mathematics)).

The musical pitch of a note is usually perceived as the
lowest partial present (the fundamental frequency), which
may be the one created by vibration over the full length
of the string or air column, or a higher harmonic chosen
by the player. The musical timbre of a steady tone from
such an instrument is determined by the relative strengths
of each harmonic.

55.1 Terminology

55.1.1 Partial, harmonic, fundamental, in-
harmonicity, and overtone

Any complex tone “can be described as a combination of
many simple periodic waves (i.e., sine waves) or partials,
each with its own frequency of vibration, amplitude, and
phase.”!! (Fourier analysis)

A partial is any of the sine waves by which a complex
tone is described.

A harmonic (or a harmonic partial) is any of a set of
partials that are whole number multiples of a common
fundamental frequency.””! This set includes the funda-
mental, which is a whole number multiple of itself (1
times itself).

Inharmonicity is a measure of the deviation of a partial
from the closest ideal harmonic, typically measured in
cents for each partial.l*!
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Typical pitched instruments are designed to have partials
that are close to being whole-number ratios, harmonics,
with very low inharmonicity; therefore, in music theory,
and in instrument tuning, it is convenient to speak of the
partials in those instruments’ sounds as harmonics, even
if they have some inharmonicity. Other pitched instru-
ments, especially certain percussion instruments, such as
marimba, vibraphone, tubular bells, and timpani, contain
mostly inharmonic partials, yet may give the ear a good
sense of pitch. Unpitched, or indefinite-pitched instru-
ments, such as cymbals, gongs, or tam-tams make sounds
(produce spectra) rich in inharmonic partials.

An overtone is any partial except the lowest. Overtone
does not imply harmonicity or inharmonicity and has no
other special meaning other than to exclude the funda-
mental. This can lead to numbering confusion when com-
paring overtones to partials; the first overtone is the sec-
ond partial.

Some electronic instruments, such as theremins and
synthesizers, can play a pure frequency with no overtones,
although synthesizers can also combine frequencies into
more complex tones, for example to simulate other instru-
ments. Certain flutes and ocarinas are very nearly without
overtones.

55.2 Frequencies, wavelengths,
and musical intervals in ex-
ample systems

The simplest case to visualise is a vibrating string, as
in the illustration; the string has fixed points at each
end, and each harmonic mode divides it into 1, 2, 3, 4,
etc., equal-sized sections resonating at increasingly higher
frequencies. Similar arguments apply to vibrating air
columns in wind instruments, although these are compli-
cated by having the possibility of anti-nodes (that is, the
air column is closed at one end and open at the other),
conical as opposed to cylindrical bores, or end-openings
that run the gamut from no flare (bell), cone flare (bell),
or exponentially shaped flares (bells).

In most pitched musical instruments, the fundamen-
tal (first harmonic) is accompanied by other, higher-
frequency harmonics. Thus shorter-wavelength, higher-
frequency waves occur with varying prominence and give
each instrument its characteristic tone quality. The fact
that a string is fixed at each end means that the longest
allowed wavelength on the string (giving the fundamen-
tal frequency) is twice the length of the string (one round
trip, with a half cycle fitting between the nodes at the two
ends). Other allowed wavelengths are 1/2, 1/3, 1/4, 1/5,
1/6, etc. times that of the fundamental.

Theoretically, these shorter wavelengths correspond to
vibrations at frequencies that are 2, 3, 4, 5, 6, etc., times
the fundamental frequency. Physical characteristics of
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the vibrating medium and/or the resonator it vibrates
against often alter these frequencies. (See inharmonicity
and stretched tuning for alterations specific to wire-
stringed instruments and certain electric pianos.) How-
ever, those alterations are small, and except for precise,
highly specialized tuning, it is reasonable to think of the
frequencies of the harmonic series as integer multiples of
the fundamental frequency.

The harmonic series is an arithmetic series (1xf, 2xf,
3xf, 4xf, 5xf, ...). In terms of frequency (measured in
cycles per second, or hertz (Hz) where f is the fundamen-
tal frequency), the difference between consecutive har-
monics is therefore constant and equal to the fundamen-
tal. But because human ears respond to sound nonlin-
early, higher harmonics are perceived as “closer together”
than lower ones. On the other hand, the octave series is a
geometric progression (2xf, 4xf, 8xf, 16xf, ...), and peo-
ple hear these distances as “the same” in the sense of mu-
sical interval. In terms of what one hears, each octave in
the harmonic series is divided into increasingly “smaller”
and more numerous intervals.

The second harmonic, whose frequency is twice of the
fundamental, sounds an octave higher; the third har-
monic, three times the frequency of the fundamental,
sounds a perfect fifth above the second. The fourth har-
monic vibrates at four times the frequency of the funda-
mental and sounds a perfect fourth above the third (two
octaves above the fundamental). Double the harmonic
number means double the frequency (which sounds an
octave higher).

An illustration of the harmonic series in musical notation. The
numbers above the harmonic indicate the number of cents dif-
ference from equal temperament (rounded to the nearest cent).
Blue notes are flat and red notes are sharp.
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Harmonic series as musical notation with intervals between har-

monics labeled. Blue notes differ most significantly from equal
temperament. You can listento A2 (110 Hz) and 15 of its partials
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If the harmonics are transposed into the span of one
octave, they approximate some of the notes in what the
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West has adopted as the chromatic scale based on the fun-
damental tone. The Western chromatic scale has been
modified into twelve equal semitones, which is slightly
out of tune with many of the harmonics, especially the
7th, 11th, and 13th harmonics. In the late 1930s, com-
poser Paul Hindemith ranked musical intervals accord-
ing to their relative dissonance based on these and similar
harmonic relationships.

Below is a comparison between the first 31 harmonics
and the intervals of 12-tone equal temperament (12TET),
transposed into the span of one octave. Tinted fields high-
light differences greater than 5 cents (1/20th of a semi-
tone), which is the human ear’s "just noticeable differ-
ence" for notes played one after the other (smaller differ-
ences are noticeable with notes played simultaneously).

The frequencies of the harmonic series, being integer
multiples of the fundamental frequency, are naturally re-
lated to each other by whole-numbered ratios and small
whole-numbered ratios are likely the basis of the con-
sonance of musical intervals (see just intonation). This
objective structure is augmented by psychoacoustic phe-
nomena. For example, a perfect fifth, say 200 and 300
Hz (cycles per second), causes a listener to perceive a
combination tone of 100 Hz (the difference between 300
Hz and 200 Hz); that is, an octave below the lower (actual
sounding) note. This 100 Hz first-order combination tone
then interacts with both notes of the interval to produce
second-order combination tones of 200 (300 — 100) and
100 (200 — 100) Hz and all further nth-order combination
tones are all the same, being formed from various sub-
traction of 100, 200, and 300. When one contrasts this
with a dissonant interval such as a tritone (not tempered)
with a frequency ratio of 7:5 we get, for example, 700 —
500 = 200 (1st order combination tone) and 500 — 200 =
300 (2nd order). The rest of the combination tones are
octaves of 100 Hz so the 7:5 interval actually contains 4
notes: 100 Hz (and its octaves), 300 Hz, 500 Hz and 700
Hz. Note that the lowest combination tone (100 Hz) is a
17th (2 octaves and a major third) below the lower (actual
sounding) note of the tritone. All the intervals succumb
to similar analysis as has been demonstrated by Paul Hin-
demith in his book The Craft of Musical Composition.
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55.4 Timbre of musical instru-
ments

The relative amplitudes (strengths) of the various har-
monics primarily determine the timbre of different in-
struments and sounds, though onset transients, formants,
noises, and inharmonicities also play a role. For exam-
ple, the clarinet and saxophone have similar mouthpieces
and reeds, and both produce sound through resonance of
air inside a chamber whose mouthpiece end is consid-
ered closed. Because the clarinet’s resonator is cylindri-
cal, the even-numbered harmonics are less present. The
saxophone’s resonator is conical, which allows the even-
numbered harmonics to sound more strongly and thus
produces a more complex tone. The inharmonic ringing
of the instrument’s metal resonator is even more promi-
nent in the sounds of brass instruments.

Human ears tend to group phase-coherent, harmonically-
related frequency components into a single sensation.
Rather than perceiving the individual partials—harmonic
and inharmonic, of a musical tone, humans perceive them
together as a tone color or timbre, and the overall pitch
is heard as the fundamental of the harmonic series be-
ing experienced. If a sound is heard that is made up of
even just a few simultaneous sine tones, and if the inter-
vals among those tones form part of a harmonic series,
the brain tends to group this input into a sensation of the
pitch of the fundamental of that series, even if the funda-
mental is not present.

Variations in the frequency of harmonics can also affect
the perceived fundamental pitch. These variations, most
clearly documented in the piano and other stringed instru-
ments but also apparent in brass instruments, are caused
by a combination of metal stiffness and the interaction of
the vibrating air or string with the resonating body of the
instrument.

55.5 Interval strength

David Cope (1997) suggests the concept of interval
strength,®! in which an interval’s strength, consonance, or
stability (see consonance and dissonance) is determined
by its approximation to a lower and stronger, or higher
and weaker, position in the harmonic series. See also:
Lipps—Meyer law.

Thus, an equal-tempered perfect fifth (") play ) is stronger
than an equal-tempered minor third (") play ), since they
approximate a just perfect fifth () play ) and just minor
third ("0 play ), respectively. The just minor third appears
between harmonics 5 and 6 while the just fifth appears
lower, between harmonics 2 and 3.
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55.6 See also

Fourier series
Inharmonicity

Klang (music)
Otonality and Utonality
Piano acoustics

Scale of harmonics
Stretched tuning
Subharmonic

Undertone series
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55.8 External links

Interaction of reflected waves on a string is illus-
trated in a simplified animation

A Web-based Multimedia Approach to the Har-
monic Series

Importance of prime harmonics in music theory

Octave Frequency Sweep, Consonance & Disso-
nance

The combined oscillation of a string with several of
its lowest harmonics can be seen clearly in an inter-
active animation at Edward Zobel’s “Zona Land”.
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Chapter 56

Harmonic

This article is about the components of periodic signals.
For other uses, see Harmonic (disambiguation).
A harmonic of a wave is a component frequency of
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Two different notations of natural harmonics on the cello.
First as sounded (more common), then as fingered (easier to
sightread).

the signal that is an integer multiple of the fundamental

frequency, i.e. if the fundamental frequency is f, the har-
monics have frequencies 2f, 3f, 4f, . . . etc. The har-
monics have the property that they are all periodic at the
fundamental frequency, therefore the sum of harmonics
is also periodic at that frequency. Harmonic frequencies
are equally spaced by the width of the fundamental fre-
quency and can be found by repeatedly adding that fre-
quency. For example, if the fundamental frequency (first
harmonic) is 25 Hz, the frequencies of the next harmon-
ics are: 50 Hz (2nd harmonic), 75 Hz (3rd harmonic),
100 Hz (4th harmonic) etc.

56.1 Characteristics

Many oscillators, including the human voice, a bowed
violin string, or an Cepheid variable star, are more or less
periodic, and so composed of harmonics, also known as
harmonic partials.

Most passive oscillators, such as a plucked guitar string
or a struck drum head or struck bell, naturally oscillate at
not one, but several frequencies known as partials. When
the oscillator is long and thin, such as a guitar string, or
the column of air in a trumpet, many of the partials are
integer multiples of the fundamental frequency; these are
called harmonics. Sounds made by long, thin oscillators
are for the most part arranged harmonically, and these
sounds are generally considered to be musically pleasing.
Partials whose frequencies are not integer multiples of the
fundamental are referred to as inharmonic partials. In-
struments such as cymbals, pianos, and strings plucked
pizzicato create inharmonic sounds.!!!?!

The untrained human ear typically does not perceive har-
monics as separate notes. Rather, a musical note com-
posed of many harmonically related frequencies is per-
ceived as one sound, the quality, or timbre of that sound
being a result of the relative strengths of the individual
harmonic frequencies. Bells have more clearly percepti-
ble inharmonics than most instruments. Antique singing
bowls are well known for their unique quality of produc-
ing multiple harmonic partials or multiphonics.
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56.2 Harmonics and overtones

An overtone is any frequency higher than the fundamen-
tal. The tight relation between overtones and harmonics
in music often leads to their being used synonymously in a
strictly musical context, but they are counted differently
leading to some possible confusion. This chart demon-
strates how they are counted:

In many musical instruments, it is possible to play the
upper harmonics without the fundamental note being
present. In a simple case (e.g., recorder) this has the
effect of making the note go up in pitch by an octave;
but in more complex cases many other pitch variations
are obtained. In some cases it also changes the timbre
of the note. This is part of the normal method of ob-
taining higher notes in wind instruments, where it is
called overblowing. The extended technique of playing
multiphonics also produces harmonics. On string instru-
ments it is possible to produce very pure sounding notes,
called harmonics or flageolets by string players, which
have an eerie quality, as well as being high in pitch. Har-
monics may be used to check at a unison the tuning of
strings that are not tuned to the unison. For example,
lightly fingering the node found halfway down the highest
string of a cello produces the same pitch as lightly fin-
gering the node 1/3 of the way down the second highest
string. For the human voice see Overtone singing, which
uses harmonics.

While it is true that electronically produced periodic
tones (e.g. square waves or other non-sinusoidal waves)
have “harmonics” that are whole number multiples of the
fundamental frequency, practical instruments do not all
have this characteristic. For example higher “harmon-
ics"' of piano notes are not true harmonics but are “over-
tones” and can be very sharp, i.e. a higher frequency than
given by a pure harmonic series. This is especially true of
instruments other than stringed or brass/woodwind ones,
e.g., xylophone, drums, bells etc., where not all the over-
tones have a simple whole number ratio with the funda-
mental frequency.

The fundamental frequency is the reciprocal of the period
of the periodic phenomenon.

This article incorporates public domain material from
the General Services Administration document “Federal
Standard 1037C”.

56.3 Harmonics on stringed instru-
ments

The following table displays the stop points on a stringed
instrument, such as the guitar (guitar harmonics), at
which gentle touching of a string will force it into
a harmonic mode when vibrated. String harmonics
(flageolet tones) are described as having a “flutelike, sil-
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Playing a harmonic on a string

very quality that can be highly effective as a special color"”
when used and heard in orchestration.®! It is unusual to
encounter natural harmonics higher than the fifth partial
on any stringed instrument except the double bass, on ac-
count of its much longer strings.[*!

56.3.1 Table

Table of harmonics of a stringed instrument with colored dots
indicating which positions can be lightly fingered to generate just
intervals up to the 7th harmonic

56.3.2 Artificial harmonics

Although harmonics are most often used on open strings,
occasionally a score will call for an artificial harmonic,
produced by playing an overtone on a stopped string. As
a performance technique, it is accomplished by using two
fingers on the fingerboard, the first to shorten the string
to the desired fundamental, with the second touching the
node corresponding to the appropriate harmonic.
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56.4 Other information 56.7 External links
Harmonics may be either used or considered as the basis e Harmonics, partials and overtones from fundamen-
of just intonation systems. Composer Arnold Dreyblatt is tal frequency

able to bring out different harmonics on the single string

of his modified double bass by slightly altering his unique e Discussion of Sciarrino's violin etudes and notation

bowing technique halfway between hitting and bowing 1ssues
the strings. Composer Lawrence Ball uses harmonics to e Chisholm, Hugh, ed. (1911). "Harmonic".
generate music electronically. Encyclopeedia Britannica (11th ed.). Cambridge
University Press.
H .
56.5 See also e Harmonics

e Aristoxenus

Harmonics (electrical power)

Electronic tuner

Formant

Fourier series

Harmonic oscillator

Harmony

Pinch harmonic

Pure tone

Pythagorean tuning

Scale of harmonics

Spherical harmonics

Stretched octave

e Subharmonic

Tap harmonic

Xenharmonic
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Graham87, FreplySpang, Dvyost, Rjwilmsi, Wahoofive, Missmarple, OneWeirdDude, Bill37212, Eyul00, Vegaswikian, FayssalF, Ni-
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hiltres, RexNL, Gurch, Drumguy8800, YurikBot, Wavelength, Woseph, AVM, NawlinWiki, Ozzykhan, ONEder Boy, Rbarreira, RL0919,
Wknight94, Nippoo, RenegadeMinds, DVD R W, SmackBot, Kurochka, David Kernow, Reedy, KnowledgeOfSelf, KocjoBot, Natrix,
Eskimbot, Bromskloss, D39, SergeantBolt, Chris the speller, OAS, FordPrefect42, Octahedron80, Javalenok, Springeragh, AussieLegend,
Toscius, Jennica, TonySt, MDCollins, A.R., Rhkramer, Andeggs, Kukini, Platonides, Microchip08, Rigadoun, Jim.belk, 16@r, Avs5221,
Dicklyon, MTSbot, Blehfu, Generalcp702, Dgw, AndrewHowse, Jac16888, MC10, Synergy, Jono4174, JamesAM, Wikid77, Berria,
ClosedEyesSeeing, Marek69, Mentifisto, WinBot, Seaphoto, Aruffo, Joachim Michaelis, Gdead, Thuber, Mdz, N64349, Sluzzelin, JAnD-
bot, Struthious Bandersnatch, Hut 8.5, Thasaidon, VoABot II, Fallon Turner, Tachypaidia, JMyrleFuller, Jtir, MartinBot, Penpen, Anaxial,
CommonsDelinker, J.delanoy, MangeO1, Acalamari, FrummerThanThou, It Is Me Here, Mufka, Whateverist, CardinalDan, Idioma-bot,
Xenonice, VolkovBot, AdamSommerton, DoorsAjar, Kotiarr, Martin451, MarshallKe, Cremepuff222, Njarl, Canada-kawaii, Sauronjim,
SieBot, TIRC, Brkress, Ferbr1, Caltas, TorLillqvist, Oda Mari, Paolo.dL, JSpung, Macy, DancingPhilosopher, Lulu Margarida, ClueBot,
Binksternet, GorillaWarfare, The Thing That Should Not Be, Boing! said Zebedee, ParisianBlade, Chininazul2, Computer97, Gemini.liz,
Ottawadever, Versus22, Heyzeuss, SoxBot III, GhettoPappil44, DumZiBoT, XLinkBot, Gnowor, Koumz, Fede.Campana, Weitzhandler,
Addbot, Tenev, Ronhjones, Electron, CarsracBot, Glane23, Ganjasmuggler69, Squandermania, Numbo3-bot, Tide rolls, Lightbot, Legobot,
Yobot, Guocuozuoduo, Ptbotgourou, TaBOT-zerem, Nallimbot, AnomieBOT, DemocraticLuntz, Felipe Gongalves Assis, Jim1138, Blaz-
erKnight, Kingpinl3, Bluerasberry, Materialscientist, McSush, Taeshadow, ArthurBot, LovesMacs, Dany 123, Cureden, Capricorn42,
Inyrface, Ruy Pugliesi, GrouchoBot, Doulos Christos, Sophus Bie, Deni42, Shadowjams, Thehelpfulbot, Spongefrog, FrescoBot, Tan-
gent747, Rigaudon, Razornylon, Pinethicket, I dream of horses, PrincessofLlyr, The Arbiter, ASUDI, Number Googol, RedBot, Hellzies,
Jauhienij, Double sharp, Peregrin Falcon, PointyEars, LilyKitty, RocK&terpretation, Minimac, Brambleclawx, DRAGON BOOSTER,
EmausBot, John of Reading, Heracles31, 3dec3, Ida Shaw, Makecat, Wayne Slam, Tolly4bolly, Esimon221, A, Captain Pouch, ClueBot
NG, Pradeep717, Widr, Electriccatfish2, Strike Eagle, Titodutta, BG19bot, Hallows AG, Wikil3, Sowsnek, Mark Arsten, GreyAlien502,
Gurinder62, Basemetal, Heterodoxa, Torp105, TowerOfBricks, Graphium, SteenthlWbot, Faizan, Jamesmcmahon0, BamanPiderman, The
Black Notes, Ankurkshwh, Tentinator, TCMemoire, Kmiyashiro, Chrisrak11, S405388, BethNaught, Mierb, Garettracey, LadyLeodia and
Anonymous: 356

Semitone Source: http://en.wikipedia.org/wiki/Semitone?oldid=624353922 Contributors: AxelBoldt, Tarquin, Michael Hardy, Mpolo,
Salsa Shark, AugPi, Dysprosia, Hyacinth, Bkell, Gwalla, Crculver, Gene Ward Smith, Gilgamesh, Antandrus, Olivier Debre, Jag123, Nsaa,
Keenan Pepper, Malber, Woodstone, HGB, Noetica, Melesse, RobertG, Intgr, Glenn L, ENeville, Wknight94, SmackBot, JérgenMoorlag,
Monz, Nscheffey, Cazort, Bluebot, CSWarren, Octahedron80, Hgrosser, Fretsource, A.R., Andeggs, Lambiam, Ziga, Carneyfex, Rain-
warrior, Dicklyon, Big Smooth, MTSbot, Di4gram, Cydebot, Kupirijo, Rracecarr, After Midnight, Epanalepsis, The Wednesday Island,
Ozzieboy, Sluzzelin, JAnDbot, Magioladitis, Prof.rick, Jerome Kohl, Faizhaider, Gabriel Kielland, Spellmaster, Jtir, CommonsDelinker,
Violask81976, Knverma, Gwib, Houtlijm, Paolo.dL, Allmightyduck, Fratrep, SoundOfNumbers, ClueBot, Mild Bill Hiccup, Alexbot,
BassHistory, Tjako, Tayste, Addbot, Sushiyum, Wii Man420, Yobot, JackieBot, LilHelpa, TinucherianBot II, Jubileeclipman, Composer-
jude, Rigaudon, Lizziebit, RedBot, FoxBot, Double sharp, John of Reading, Tolly4bolly, A, ClueBot NG, Justlettersandnumbers, Helpful
Pixie Bot, CitationCleanerBot, Aristoxenos, Monkbot and Anonymous: 68

Octave Source: http://en.wikipedia.org/wiki/Octave?0ldid=641326932 Contributors: Damian Yerrick, AxelBoldt, Eloquence, Tarquin,
Malcolm Farmer, Andre Engels, Karl E. V. Palmen, Merphant, Camembert, ASchoenhofer, Bdesham, Michael Hardy, Menchi, Sannse,
Ahoerstemeier, Darkwind, AugPi, Nikai, Guaka, Furrykef, Hyacinth, Saltine, Shizhao, Denelson83, PuzzletChung, Robbot, Reytan, Matt
Gies, DocWatson42, Michael Devore, Andycjp, LucasVB, Vina, MisterSheik, Kwamikagami, Shanes, Larry V, Andrewbadr, Jumbuck,
Alansohn, Raboof, Keenan Pepper, Zippanova, Malo, Norgaard, Velella, Cburnett, Computerjoe, SteinbDJ, Alai, Macronyx, WadeSim-
Miser, Denismattos, Noetica, Jbarta, Wahoofive, Hiberniantears, Thenthorn, FlaBot, Glenn L, Chobot, Sbrools, YurikBot, Wavelength,
Jimp, Pigman, CambridgeBayWeather, Pseudomonas, Wimt, Pagrashtak, Chick Bowen, Mareklug, Wknight94, Light current, Zzuuzz,
PTSE, Thesleepwalker, Junglecat, Yakudza, SmackBot, Unyoyega, LVC, Monz, Chris the speller, Octahedron80, Alphathon, Amber388,
MDCollins, Addshore, Melbournian, Just plain Bill, DohCam, Bdiscoe, Andeggs, Rigadoun, Rainwarrior, Dicklyon, Cinnamon Apple,
MTSbot, Sonic3KMaster, Shandris, Apus, Jono4174, CieloEstrellado, Thijs!bot, James086, Nick Number, Dawnseeker2000, Camper-
Strike, Muxajno Anbenkosuh, Qubixrube, JEH, MikeLynch, JAnDbot, Sonics, Husond, Oxinabox, MSBOT, .anacondabot, Bongwarrior,
VoABot II, Avjoska, Jerome Kohl, Starryharlequin, MartinBot, Avsharath, Marten Berglund, R'n'B, Toenh, Axhahariel, Frank Zamjatin,
PepperWhipple, Joeinwap, ABF, AlnoktaBOT, Knverma, Red Act, Houtlijm, Spinningspark, Rock Soldier, Bitbut, The Random Edi-
tor, SieBot, Friendly person, Flyer22, Paolo.dL, SoundOfNumbers, Anchor Link Bot, Efe, ClueBot, The Thing That Should Not Be,
Keithbowden, RRG356, Feline Hymnic, Computer97, ClintGoss, Addbot, LuK3, Yobot, WikiDan61, AnomieBOT, Helixer, ArthurBot,
Xgbot, TinucherianBot II, Capricorn42, Fewskulchor, Dear cobain, Joey0001, 2ndAccount, FrescoBot, Rigaudon, Pinethicket, Adlerbot,
Jauhienij, TBloemink, Nataev, Aquagirl360, Tbhotch, RjwilmsiBot, Kpufterfish, WikitanvirBot, 3dec3, MikeyMouse 10, Werieth, Donder-
vogel 2, Sahimrobot, CountMacula, ChuispastonBot, ClueBot NG, Cj005257-public, CitationCleanerBot, Jbailhe, Lagoset, Heyo000008,
FW1947 and Anonymous: 134

Tritone Source: http://en.wikipedia.org/wiki/Tritone?0ldid=636098468 Contributors: Matthew Woodcraft, The Anome, Tarquin, Koy-
aanis Qatsi, Camembert, J.F.Quackenbush, Bdesham, Zeno Gantner, Emperor, AugPi, Andres, Pladask, Joshk, Furrykef, Hyacinth, Ed
22s, Bkell, Gwalla, Gene Ward Smith, Varlaam, Jrc, Krupo, Hugh7, Roo72, Rajah, Anthony Appleyard, Keenan Pepper, Sabrebattletank,
BRW, Franz Michaelis, HGB, Dismas, Japanese Searobin, Zanaq, Jftsang, Catachresis, Deltabeignet, BorgHunter, Rjwilmsi, Roivas, FlaBot,
Thebeatlesanthol, Vilcxjo, DannyDaWriter, Glenn L, Sharkface217, YurikBot, RobotE, Red Slash, Hede2000, Kvuo, Bovineone, Welsh,
Yahya Abdal-Aziz, Tastemyhouse, Peter Delmonte, Wknight94, Light current, Ninly, Patrick Loiseleur, GLmathgrant, SmackBot, RDBury,
Pfly, Mscuthbert, Pikal32, Petteroes, Chris the speller, Campcase, Durinthal, Gracenotes, Shunpiker, Andeggs, Lambiam, Cpratt, Erga-
tive rlt, Johanna-Hypatia, Adagio Cantabile, Rigadoun, Tlesher, Backstabb, Carneyfex, Rainwarrior, Laogeodritt, Ryouga, Aeternus, Ble-
hfu, Jake381, Alpha Ursae Minoris, Mapsax, Dycedarg, Demockracy, KyraVixen, Nunquam Dormio, ShelfSkewed, Pstarbuck, Paulgear,
Tooltroll, Apus, After Midnight, Thijs!bot, DanielLevitin, Klausness, MegX, Helge Skjeveland, VoABot II, Jerome Kohl, Faizhaider,
Catgut, Zelator, Upholder, MarcusMaximus, Padillah, Blue Dinosaur Jr, Jmm6f488, DandyDan2007, Jazzedge, Skullketon, Gibsonin-
side, Lamp90, Vyn, Regenspaziergang, Kyle the bot, NoisySerg, DISEman, Broadbot, Argenpani, Oldwes, StillOfTheNight Band, Russ-
Martin4 154, Tacoekkel, Paolo.dL, Yerpo, Ase8913, AMCKen, Evelyncor, Pequeniosaltamontes, Czarkoff, M.J.E., Orlando098, Nfort049,
Jim Sniper, Florin zeitblom, XLinkBot, Tayste, JazzyBunny, Addbot, Jafeluv, Mac Dreamstate, LaaknorBot, Luckas-bot, Yobot, TaBOT-
zerem, AnomieBOT, Billlyons, Citation bot, LilHelpa, Fewskulchor, J04n, FrescoBot, Rigaudon, I dream of horses, Gingermint, Der
Elbenkoenig, NimbusWeb, Pollinosisss, Aemerkel, Diannaa, Aurora Illumina, Galloping Moses, Keluan, ZéroBot, Josve05a, Mcg182m,
DipCupl01, Teo Orlando, ClueBot NG, Widr, Helpful Pixie Bot, PhnomPencil, Toccata quarta, Tmoney12346, Meganesia, Jaydubya93,
Dylhunn, Suspender guy and Anonymous: 221

Major second Source: http://en.wikipedia.org/wiki/Major%?20second?oldid=632910818 Contributors: AxelBoldt, Merphant, Camem-
bert, Michael Hardy, AugPi, Disdero, Hyacinth, Frazzydee, Robbot, Bkell, Gene Ward Smith, Clawed, Timsabin, Jag123, Keenan Pep-
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per, HGB, Koavf, Glenn L, Bgwhite, YurikBot, Wavelength, Dissolve, Wknight94, SmackBot, Ursatz, Pkirlin, Cazort, Just plain Bill,
Andeggs, Rigadoun, Ziga, Stefan2, Carneyfex, Rainwarrior, Joseph Solis in Australia, Cydebot, After Midnight, Escarbot, JAnDbot,
BattagliaO1, MegX, VoABot II, Jtir, VolkovBot, SieBot, BotMultichill, Paolo.dL, SoundOfNumbers, Ltd224, Tjako, Addbot, Download,
Yobot, Eumolpo, Jmisic, Spiros71, Jkbw, Fewskulchor, AmphBot, Racerx11, ssle, CountMacula, Rezabot, MerllwBot, Helpful Pixie
Bot, Mahlerlover] and Anonymous: 28

e Minor second Source: http://en.wikipedia.org/wiki/Minor%?20second?oldid=624303887 Contributors: Tarquin, PierreAbbat, Merphant,
Camembert, Tim Starling, Hyacinth, JamesMLane, Gene Ward Smith, Dpotter, Arthena, Keenan Pepper, Firsfron, The Rumour, Ya-
mamoto Ichiro, Titoxd, RobertG, Acyso, Krun, Ben Tibbetts, Bisqwit, Volunteer Sibelius Salesman, KnightRider, Baronnet, Fretsource,
Carneyfex, Rainwarrior, Mets501, ShakespeareFan00, Cydebot, Professor.rick, Prof.rick, Faizhaider, AnomieBOT, Fewskulchor, ClueBot
NG, Justlettersandnumbers and Anonymous: 33

e Major third Source: http://en.wikipedia.org/wiki/Major%?20third?0ldid=636245515 Contributors: AxelBoldt, AugPi, Raven in Orbit,
Hyacinth, Robbot, Yelyos, Bkell, Gene Ward Smith, Clawed, Prsephone1674, Bobo192, Keenan Pepper, Phillipsacp, Noetica, Wahoofive,
Koavf, The Rumour, Glenn L, Botad7, Wknight94, Amcbride, Pfly, BiT, Kleinzach, Fretsource, Andeggs, Rigadoun, Ziga, Carneyfex,
Atakdoug, JPadron, Cydebot, Rracecarr, After Midnight, Thijs!bot, Gligeti, Escarbot, Sabbetius, JAnDbot, Penpen, Numbo3, Mealnor,
Broadbot, SieBot, Paolo.dL, SoundOfNumbers, Tjako, SilvonenBot, Addbot, SamatBot, Luckas-bot, KamikazeBot, Xqbot, RibotBOT,
MOotty, FrescoBot, Kiefer. Wolfowitz, EmausBot, WikitanvirBot, ZéroBot, CountMacula, Lanthanum-138, Editorinator, 4epenOK, Vi-
nosaurus8 1, Innerwonderninja and Anonymous: 26

e Minor third Source: http://en.wikipedia.org/wiki/Minor%?20third?0ldid=639107256 Contributors: AxelBoldt, Gabbe, AugPi, Hyacinth,
Bkell, Gene Ward Smith, Kareeser, Clawed, Tgies, TheParanoidOne, Keenan Pepper, BD2412, Koavf, Glenn L, Wknight94, Smack-
Bot, Cazort, Andeggs, Rigadoun, Carneyfex, Rainwarrior, Iridescent, Cydebot, After Midnight, WinBot, Sluzzelin, Kayau, Jtir, R'n'B,
Synthebot, Paolo.dL, Tjako, CPGACoast, Addbot, Zorrobot, Luckas-bot, Another Stickler, MauritsBot, CXCV, Fewskulchor, Erik9bot,
Composerjude, Uncopy, ZéroBot, CountMacula, Helpful Pixie Bot, BG19bot, Monkbot, Whygreen44 and Anonymous: 35

o Perfect fourth Source: http://en.wikipedia.org/wiki/Perfect%20fourth?oldid=634733688 Contributors: AxelBoldt, Ellywa, CatherineMu-
nro, AugPi, Hyacinth, Opus33, Fredrik, Bkell, Dave Bass, Tobias Bergemann, Gene Ward Smith, Anton Mravcek, Andycjp, Tothebarri-
cades.tk, Atemperman, Perey, Flying Hamster, PWilkinson, Keenan Pepper, Laug, Koavf, FlaBot, DannyDaWriter, YurikBot, Zwobot, Ad-
dps4cat, Wknight94, Reyk, SmackBot, Pfly, Berland, Hoof Hearted, Just plain Bill, Andeggs, Rigadoun, Ziga, Carneyfex, Dicklyon, Maerin,
Cydebot, Rracecarr, After Midnight, Thijs!bot, Dawnseeker2000, ThomasPusch, Escarbot, Sluzzelin, JAnDbot, A4, Jerome Kohl, Longi-
nus876, Penpen, Bissinger, CommonsDelinker, Nono64, Adavidb, Pmbcomm, TXiKiBoT, SieBot, Paolo.dL, Scoggles, SoundOf Numbers,
Mild Bill Hiccup, PixelBot, Tjako, Addbot, Jafeluv, LaaknorBot, Tassedethe, Legobot, Luckas-bot, ITuka ITuka, LilHelpa, Jubileeclip-
man, Fewskulchor, ItJustSaysGumbo, Citation bot 1, Ladybuglnvasion, FilePeter, Double sharp, EmausBot, WikitanvirBot, GoingBatty,
ZéroBot, H31IBot, Norah1977, Snaevar-bot and Anonymous: 38

o Perfect fifth Source: http://en.wikipedia.org/wiki/Perfect%20fifth?0ldid=624354526 Contributors: Zundark, Michael Hardy, Julesd,
AugPi, Vargenau, Bemoeial, Kaare, Hyacinth, Opus33, Robbot, Fredrik, Bkell, Gene Ward Smith, Jtg, Andycjp, Army1987, Marco Polo,
DannyMuse, Espoo, Keenan Pepper, Ashley Pomeroy, Pion, Hq3473, Woohookitty, Bellhalla, Palica, Deltabeignet, Rachell, Aiueorder,
Kbdank71, Mana Excalibur, Wahoofive, Koavf, Glenn L, Spencerk, YurikBot, Red Slash, Sasuke Sarutobi, Sam Evaskitas, Johnbojaen,
Bota47, Wknight94, Thom8o, GrinBot, Nationalparks, SmackBot, Uthanc, Pfly, Chris the speller, Iapetus, Just plain Bill, Andeggs, Ten-
PoundHammer, Rigadoun, Ziga, Carneyfex, Dicklyon, Violncello, Bottesini, Wafulz, Angelsfreeek, Cydebot, Rracecarr, Koterpillar, Ssil-
vers, After Midnight, Raoul NK, Thijs!bot, ThomasPusch, Sluzzelin, JAnDbot, Anthraxrulz, Jerome Kohl, Bissinger, Entropy, Jevansen,
Dongiovannibaritone, NoisySerg, TXiKiBoT, Houtlijm, AlleborgoBot, AdRock, Paolo.dL, Smilesfozwood, Rachel W. Hall, SoundOfNum-
bers, ClueBot, DragonBot, Nottaken90, Tjako, DumZiBoT, InternetMeme, Addbot, Jafeluv, Legobot, Luckas-bot, Yobot, WikiDan61,
Eric-Wester, Citation bot, ArthurBot, Jschnur, Mgclapé, WikitanvirBot, Dr clave, Laneways, CountMacula, ClueBot NG, Jack Green-
maven, Justlettersandnumbers, Helpful Pixie Bot, Snaevar-bot, CitationCleanerBot, Justintone, Childs123 and Anonymous: 62

o Supertonic Source: http://en.wikipedia.org/wiki/Supertonic?0ldid=588628666 Contributors: Bdesham, Hyacinth, 75th Trombone, Facto-
tum, Icairns, Viames, Schnolle, Alansohn, Arthena, Georgia guy, Wahoofive, YurikBot, Red Slash, Chris Capoccia, DavidConrad, Smack-
Bot, Bluebot, Fretsource, NickPenguin, Rigadoun, AdjO8, DChapii, WinBot, Sluzzelin, GiantBucket, Synthebot, Schizodelight, Bielle,
Hxhbot, [, Obelix83, Fede.Campana, SilvonenBot, Addbot, Squandermania, Yobot, AnomieBOT, Xgbot, CXCV, FrescoBot, Ph-
nomPencil, Fauban, Chicagosage and Anonymous: 21

e Submediant Source: http://en.wikipedia.org/wiki/Submediant?0ldid=629326599 Contributors: Hyacinth, Viames, TheParanoidOne,
Arthena, Georgia guy, Rachell, Wahoofive, YurikBot, Chris Capoccia, Avitya, Rigadoun, Zxjams, DavidRF, WinBot, MegX, Cham-
paign, VolkovBot, TXiKiBoT, Schizodelight, Lucasbfrbot, SlubGlub, Addbot, Jafeluv, Yobot, AnomieBOT, CXCV, Purplebackpack89,
Aclamicela, Lanthanum-138, Helpful Pixie Bot, Jonadin93, Davenolan014 and Anonymous: 15

e Mediant Source: http://en.wikipedia.org/wiki/Mediant?0ldid=624236448 Contributors: Michael Hardy, Charles Matthews, Hyacinth,
Icairns, FraKctured, Bobo192, Viames, Arthena, Wahoofive, Eubot, YurikBot, Chris Capoccia, Rigadoun, Sameboat, MightyWarrior,
Apus, WinBot, MegX, Champaign, Sjforman, TXiKiBoT, Schizodelight, Lucasbfrbot, Hxhbot, Ddxc, Addbot, SpBot, Enduser, Luckas-
bot, Yobot, CXCV, GrouchoBot, FrescoBot, ZéroBot, CountMacula, ClueBot NG, Aaronloughlin, Qwertyxp2000 and Anonymous: 15

e Subdominant Source: http://en.wikipedia.org/wiki/Subdominant?oldid=601410585 Contributors: Camembert, Bdesham, Tim Starling,
Billbe, Zoicon5, Hyacinth, Opus33, Laudaka, Eranb, Viames, Arthena, Muffin, Woohookitty, Georgia guy, Dbolton, Hermione1980,
FlaBot, YurikBot, RobotE, Al Silonov, Chris Capoccia, Bota47, SmackBot, Avitya, KenFehling, Rigadoun, MightyWarrior, ST47, Wiki-
dan81, Thijs!bot, WinBot, JAnDbot, Avjoska, Thegreenj, VolkovBot, TXiKiBoT, A4bot, Schizodelight, Hxhbot, Addbot, Luckas-bot,
Yobot, ZéroBot, CountMacula, Rocketrod1960, ClueBot NG, TotalFailure, In chinatown with toby and Anonymous: 17

e Subtonic Source: http://en.wikipedia.org/wiki/Subtonic?0ldid=567441667 Contributors: Hyacinth, TheParanoidOne, Arthena, SteinbDJ,
‘Wahoofive, Missmarple, Chris Capoccia, Glenn Magus Harvey, Pkirlin, Canthusus, Rigadoun, Paul Foxworthy, WinBot, Jerome Kohl,
Jazz+, Petitprince, TXiKiBoT, Synthebot, Schizodelight, Hxhbot, Matt Hellige, Gregory dj, Addbot, Yobot, Xgbot, Baltro, Txebixev,
Levidaviscolorado, Bib-lost, Helpful Pixie Bot, Mahlerlover1, ChrisGualtieri, BobbyBoykin and Anonymous: 11

e Tonic (music) Source: http://en.wikipedia.org/wiki/Tonic%20(music)?0ldid=603177738 Contributors: Karl E. V. Palmen, Merphant, Karl
Palmen, Camembert, Jaknouse, Looxix, Dysprosia, Hyacinth, Wst, Fjarlq, Random account 47, Cmdrjameson, Schnolle, Arthena, Muffin,
Zanaq, Georgia guy, Spettro9, StradivariusTV, WadeSimMiser, Laurel Bush, Missmarple, Pasky, Sango123, FlaBot, Matt314, Roboto de
Ajvol, YurikBot, RobotE, Chris Capoccia, SmackBot, BiT, Cobain, Ioscius, Dthem 2000, Makemi, SeanAhern, Avitya, Rigadoun, Javit,
Adambiswanger1, Tawkerbot2, OktoberStorm, PrOtOtype, Alton, JAnDbot, Stephenchou0722, Idioma-bot, VolkovBot, Thisisborin9, Eky-
w-, SieBot, Ttony21, Lucasbfrbot, Hxhbot, ClueBot, PaulEGirard, Addbot, Some jerk on the Internet, Lightbot, Zorrobot, Goregore,
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Luckas-bot, Yobot, Citation bot, FrescoBot, Rigaudon, OgreBot, Citation bot 1, Jauhienij, Keegscee, EmausBot, L Kensington, Count-
Macula, Mentibot, ClueBot NG, Rezabot, Helpful Pixie Bot, Mahlerloverl, Devin.chaloux, ChrisGualtieri, Fauban, Taohinton, Monkbot
and Anonymous: 35

Chord (music) Source: http://en.wikipedia.org/wiki/Chord%?20(music)?0ldid=637355869 Contributors: Zundark, The Anome, Andre
Engels, Camembert, Bdesham, Mdebets, TUF-KAT, Dwo, Pladask, Dysprosia, Hyacinth, David Shay, Denelson83, Robbot, Chris 73,
Altenmann, Modulatum, AaronS, Ojigiri, Sethoeph, AstroNox, Bfinn, Jdavidb, Mboverload, JonLS, Andycjp, Telso, Phe, Pale blue dot,
Ary29, Zfr, Sam Hocevar, Jh51681, Rosarino, Reflex Reaction, Spiffy sperry, Imroy, Discospinster, Ebelular, Luqui, El C, Zenohockey,
Tjic, Bobo192, Unused0022, Blotwell, Helix84, Haham hanuka, TobyRush, Espoo, Jcsutton, M7, Muffin, MoraSique, Danhash, Garzo,
Dzhim, Woodstone, Rocastelo, Spettro9, Noetica, Matiashf, Palica, Driftwoodzebulin, Floydgeo, Deltabeignet, BD2412, DePiep, Wa-
hoofive, Missmarple, Krash, The Rumour, FlaBot, Wegsjac, SchuminWeb, Weebot, Tijuana Brass, GreyCat, Chobot, YurikBot, Wave-
length, SkyCaptain, D.keenan, RussBot, Kgentes, Splash, Jellypuzzle, Polyvios, Gaius Cornelius, Stephen Burnett, Jaxl, Yahya Abdal-
Aziz, Joelr31, MidoriKid, Tony1, Bota47, Miitze, Ninly, Closedmouth, Chrishmt0423, SmackBot, David Kernow, Haza-w, Steve carl-
son, DCGeist, KocjoBot, Underwater, Ohnoitsjamie, Richfife, Andy M. Wang, Chris the speller, Apeloverage, SchfiftyThree, Klichka,
Jerome Charles Potts, Veggies, Can't sleep, clown will eat me, Learjeff, Chlewbot, Mr.Z-man, Hammer1980, DMacks, Just plain Bill,
ILike2Be Anonymous, Andeggs, Vina-iwbot, TenPoundHammer, SashatoBot, Nathanael Bar-Aur L., Esrever, Beekum, JackLumber, Ada-
gio Cantabile, Drs 29, Cielomobile, Yovi, Yms, ACA, Tee Owe, Clq, Es330td, Twunchy, Jmui, OnBeyondZebrax, Iridescent, Tymoczko,
Splitpeasoup, Wfructose, Blehfu, Doceddi, WeggeBot, MeekMark, Red Rooster 69, Cydebot, Warhorus, Ash.furrow, Tbird1965, ST47,
DaddyTwoFoot, Yeanold Viskersenn, B, Thijs!bot, Martin Hogbin, Pjvpjv, Brand s, Adw2000, Nick Number, Maestro.gandhi, Escarbot,
Sidasta, WinBot, DPoon, Steve Bob, Duo Gravis, Fabrictramp, Indon, Drm310, Black Stripe, Lrpelkey, MartinBot, Kostisl, Azer Red, Ob-
scurans, EscapingLife, Adavidb, Bapho, Carlco, JNShutt, SharkD, TomyDuby, DorganBot, Lyricsp, T prev, VolkovBot, TreasuryTag, Iyb,
Luthier67, Philip Trueman, Martin451, LeaveSleaves, Maxim, Kilmer-san, Rory737-800, Synthebot, Living under a rock, AlleborgoBot,
Drufin, Easymusiclessons, Restre419, BotMultichill, Strumr91, RadicalOne, Paolo.dL, Reddevil 221, Tombomp, Seaniedan, Anchor Link
Bot, [, ClueBot, Mylemans, The Thing That Should Not Be, Pre10s, AllAroundGeek, Mdapiog Znvtikng, Sarindam?7, ArloLeach,
Fivetilkeys, AlanM1, Ost316, Mitch Ames, Jeharris56, Addbot, Some jerk on the Internet, Jafeluv, Tanhabot, Sushiyum, MrOllie, Jskell,
Redheylin, Yala0, Bassbonerocks, Debresser, West.andrew.g, Lavdal, MissAlyx, Bpapa2, Yobot, Themfromspace, Synchronism, McSush,
Nuffink, Eumolpo, Xqgbot, TudorTulok, Omnipaedista, RibotBOT, Amaury, Tnfros, Guitar chords, FrescoBot, Dobsonaa29, Rigaudon,
OgreBot, Citation bot 1, Sluffs, Steveprimatic, James Hogg, RandomStringOf Characters, Jauhienij, Seechordl, Di gama, Miracle Pen,
Weedwhacker128, Keegscee, DARTH SIDIOUS 2, Kpufferfish, Stevec71, Musicindial, PancakesMan, GoingBatty, Zagoury, Che2007,
Oldjasd5150, ZéroBot, Ajrdileva, Bgbq, ClueBot NG, Justlettersandnumbers, Zmckowen, Helpful Pixie Bot, Vagobot, Zottles, Phnom-
Pencil, Mahlerloverl, MusikAnimal, QuazarGuy, BattyBot, Timothy Gu, ChrisGualtieri, Mrboggins, Thayercdemay, Oknate, RotlinkBot,
DESMUSIN, GuitarN, Dangshnizzle, Wppudfdsfd, Danieljones013, Iya Ephrem Paulin, SpyroFan123, Asukakenji, SongMavenLLLC, Dav-
enolan014 and Anonymous: 289

Scale (music) Source: http://en.wikipedia.org/wiki/Scale%20(music)?o0ldid=637878004 Contributors: Magnus Manske, Tarquin, -- April,
Andre Engels, Karl E. V. Palmen, Enchanter, Miguel, Merphant, Karl Palmen, Camembert, J.F.Quackenbush, Nealmcb, Michael Hardy,
Jptwo, Suisui, BigFatBuddha, Glenn, Nikai, Andres, PS4FA, Guaka, Zoicon5, Furrykef, Hyacinth, Ed g2s, PuzzletChung, Robbot, Gwalla,
Ferdinand Pienaar, Utcursch, Pgan002, Antandrus, Karol Langner, Thincat, Icairns, Mindspillage, Discospinster, Qutezuce, Jnestorius,
Dpotter, Prsephone1674, Vervin, Viames, Wordie, PeterisP, Nihil, Eritain, Jakew, Musiphil, Keenan Pepper, Balster neb, Burn, Denniss,
Garzo, Woodstone, Bookandcoffee, Dan100, Abanima, Pol098, SDC, Noetica, Kbdank71, Wahoofive, Missmarple, Wipfeln, Oblivious,
Matt Deres, Yamamoto Ichiro, Thenthorn, FayssalF, FlaBot, Anskas, Who, Common Man, Kjlewis, Wavelength, Hairy Dude, Jimp, Russ-
Bot, Pigman, Ozzykhan, Stephen Burnett, Wiki alf, ONEder Boy, E Wing, Fram, Richardj311, Junglecat, GrinBot, AndrewWTaylor,
SmackBot, Bobet, Gilliam, Hmains, Richfife, Bluebot, Timneu22, No-Bullet, FordPrefect42, Nomenclator, Meepster, Jillzilla, Sault, EPM,
Nakon, Sljaxon, Just plain Bill, Andeggs, Mion, Nathanael Bar-Aur L., Michael Bednarek, Mr. Lefty, Rainwarrior, Noah Salzman, Androl,
Mr Stephen, Dicklyon, Hikitsurisan, User At Work, Tymoczko, Shoeofdeath, Bottesini, Woodshed, Timrem, Flubeca, CmdrObot, Furs-
day, Chrumps, Badseed, Abeg92, Rabidsnakemonkey, Keyplyr, Christian75, Roberta F., Robertinventor, Raoul NK, Thijs!bot, Epbr123,
Luigifan, John254, AntiVandalBot, Shirt58, IGGR, JAnDbot, MER-C, MSBOT, VoABot II, Jerome Kohl, Rivertorch, Soulbot, Styro-
foam1994, AliaGemma, AndrewGastler, Anaxial, AstroHurricane001, Numbo3, Uranium grenade, The Transhumanist (AWB), Frank Za-
mjatin, Inter16, Idioma-bot, Celtic Minstrel, Hyteqsystems, TXiKiBoT, Rei-bot, Noblegoose, Josieandthepussycats, Houtlijm, Piuskerala,
Njarl, Commator, Cgettel, Insanity Incarnate, Kehrbykid, NHRHS2010, SieBot, Paolo.dL, Hobartimus, Fratrep, Hubbadubbadoobadubba,
Svick, Skusek, 48states, Denisarona, Explicit, ClueBot, The Thing That Should Not Be, Mild Bill Hiccup, Blue bear sd, MC Scared
of Bees, Mate2code, Feline Hymnic, Xic667, Versus22, EdChem, XLinkBot, Delicious carbuncle, Fede.Campana, BodhisattvaBot, Rror,
Avoided, Mifter, Matthew Vanitas, Addbot, Sakhal, NjardarBot, Redheylin, Yala0, Tassedethe, Tide rolls, Lightbot, Jozyaltidore101, Yobot,
Ptbotgourou, TaBOT-zerem, II MusLiM HyBRiD II, Backfromquadrangle, Nallimbot, 81403sk, Tempodivalse, Jonargue, AnomieBOT,
Killiondude, Jim1138, EryZ, Bluerasberry, Spada2, Another Stickler, Tosar, ArthurBot, Xgbot, Txebixev, Loonatyk, Invent2HelpAll,
Bradfordalderman, Outdepth, GrouchoBot, Tnfros, Look Busy, FrescoBot, SBN4004, Rigaudon, Wikihelpdesk, Pinethicket, TobeBot,
Nezonis, Andreal05, EmausBot, Emmagcohen, Jenks24, Access Denied, FinalRapture, Erget2005, AndyTheGrump, 28bot, ClueBot NG,
Justlettersandnumbers, Scalelore, Loginnigol, Widr, Helpful Pixie Bot, Iste Praetor, Mentroiez, Btcurrell, Olorulus, Mahlerlover1, Coolal-
gie, Cooltae, Frze, Pallekar, Leonardo bachtiar, Jonadin93, Aerist, Lugia2453, Elocutus, Faizan, The Black Notes, MJHAT, V44sandy and
Anonymous: 280

Dominant (music) Source: http://en.wikipedia.org/wiki/Dominant%20(music)?0ldid=625637742 Contributors: Merphant, Camembert,
Karada, Ellywa, Zoicon5, Hyacinth, Robbot, Antandrus, HorsePunchKid, LudwigVan, Eranb, Njh@bandsman.co.uk, Mindspillage, Aranel,
Phlake, Arthena, Muffin, Dbolton, Tabletop, Wahoofive, MapsMan, FlaBot, Spencerk, YurikBot, Zwobot, Ramix, SmackBot, Canthusus,
BiT, Rheostatik, Avitya, WinBot, Luna Santin, JAnDbot, Avjoska, Wlodzimierz, Lord AnubisBOT, Ignatzmice, A4bot, Martin451, Alle-
borgoBot, Dan Polansky, YonaBot, Schizodelight, Lucasbfrbot, Hxhbot, Paolo.dL, Sfan00 IMG, PipepBot, Mikaey, Jan D. Berends, Ad-
dbot, LaaknorBot, CarsracBot, Zorrobot, AnomieBOT, Spada2, Obersachsebot, Xqgbot, Rigaudon, OgreBot, EmausBot, Vinculon, Fe,
CountMacula, Shwong1990, ClueBot NG, BG19bot, Mahlerlover1, Devin.chaloux, Babitaarora and Anonymous: 30

Sequence (music) Source: http://en.wikipedia.org/wiki/Sequence%20(music)?o0ldid=633683882 Contributors: Andres, Hyacinth, Mar-
tijn, Eubot, Kummi, YurikBot, Welsh, Mllefifi, SmackBot, Rigadoun, JAnDbot, TXiKiBoT, RGB2, Henry Merrivale, Lukasdoro, Bukaj,
Addbot, Redheylin, Luckas-bot, Yobot, Rubinbot, Erik9bot, Krumply, Gerda Arendt, Accbridge, WikitanvirBot, Dieter1119, ClueBot
NG, Helpful Pixie Bot, Alan, Tal Brenev, Brandon rose8976 and Anonymous: 13

List of musical scales and modes Source: http://en.wikipedia.org/wiki/List%200f %20musical%20scales%20and %20modes?oldid=
640500840 Contributors: Hyacinth, Koavf, Luokehao, Geezerbill, Sreejithk2000, Faizhaider, CommonsDelinker, ImageRemovalBot,
OgreBot, Diannaa, Cntras and Anonymous: 9


http://en.wikipedia.org/wiki/Chord%2520(music)?oldid=637355869
http://en.wikipedia.org/wiki/Scale%2520(music)?oldid=637878004
http://en.wikipedia.org/wiki/Dominant%2520(music)?oldid=625637742
http://en.wikipedia.org/wiki/Sequence%2520(music)?oldid=633683882
http://en.wikipedia.org/wiki/List%2520of%2520musical%2520scales%2520and%2520modes?oldid=640500840
http://en.wikipedia.org/wiki/List%2520of%2520musical%2520scales%2520and%2520modes?oldid=640500840

56.8. TEXT AND IMAGE SOURCES, CONTRIBUTORS, AND LICENSES 229

e Diatonic and chromatic Source: http://en.wikipedia.org/wiki/Diatonic%20and %20chromatic?0ldid=607503981 Contributors: Andrewa,
Hyacinth, Donarreiskoffer, Rich Farmbrough, Woodstone, Eyreland, Noetica, Rjwilmsi, Wahoofive, Koavf, Roivas, Glenn L, Imnotminkus,
Chobot, Wavelength, Hairy Dude, Chris Capoccia, Gaius Cornelius, Tonyl, SmackBot, Pfly, Mscuthbert, Evanreyes, Carl.bunderson,
Thumperward, Jpascher, MrRadioGuy, Just plain Bill, Rainwarrior, Dicklyon, Blehfu, Cydebot, Matt.kaner, Mulac28, Magioladitis, Jerome
Kohl, Black Stripe, TheScotch, Sintaku, Njarl, Turgan, CharlesGillingham, ClueBot, Shinpahl, Niceguyedc, Fastily, Addbot, Jafeluv,
Fyrael, Redheylin, Legobot, Yobot, Citation bot, Omnipaedista, Rigaudon, Dominant7flat9, Ilyalot19, John of Reading, Snotbot, Helpful
Pixie Bot, PaintingPerception, Pushonpepermit, Monkbot and Anonymous: 31

e Diatonic scale Source: http://en.wikipedia.org/wiki/Diatonic%20scale?0ldid=637732164 Contributors: Derek Ross, The Anome, Gareth
Owen, Andre Engels, Karl Palmen, Camembert, J.F.Quackenbush, Ellywa, AugPi, MatrixFrog, Dysprosia, Hyacinth, Raul654, Donar-
reiskoffer, Naddy, Lowellian, Cornellier, Ojigiri, Cpk1971, Somercet, Paul Richter, Gene Ward Smith, Antandrus, OwenBlacker, Sam
Hocevar, Tdent, Renano7, Guanabot, Eric Shalov, El C, Quinobi, Giraffedata, Darwinek, DannyMuse, Keenan Pepper, Evil Monkey,
Kazvorpal, Woohookitty, Georgia guy, Noetica, Graham87, Deltabeignet, Wahoofive, Raddick, Roivas, Common Man, Glenn L, Yurik-
Bot, Wavelength, RobotE, Hairy Dude, Bhny, Gaius Cornelius, Ksyrie, Tavilis, NawlinWiki, Tony1, Bota47, Wknight94, Lendu, GrinBot,
SmackBot, Unyoyega, Monz, Crazy Guitar, KaragouniS, FordPrefect42, Tlusta, Just plain Bill, Andeggs, Rigadoun, Carneyfex, Rainwar-
rior, Dicklyon, Xenon623, Nol888, Trev M, Thijs!bot, MarkBuckles, GdoO1, Jtir, R'n'B, Derlay, DorganBot, Derekbd, TXiKiBoT, Jarvoll,
Gfloner, Houtlijm, Falcon8765, PorterJohn, Gerrywright, SieBot, Mateat, Paolo.dL, OKBot, Skusek, Clarifest, Plastikspork, Unbuttered
Parsnip, Nickforster, Excirial, Feline Hymnic, DumZiBoT, Guygillespie, SpBot, OlEnglish, Zorrobot, WikiDreamer Bot, Legobot, Yobot,
AnomieBOT, lexecl, Elmmapleoakpine, Xgbot, Janet Davis, Omnipaedista, Veryuncanny, FrescoBot, HRoestBot, Jdebruler, EmausBot,
Acather96, Maybedave, ZéroBot, Giant10player, Ewa5050, Zimmermanstein, ClueBot NG, Tillander, Frietjes, Mahlerlover1, AvocatoBot,
Gotgeorge1991, Arcandam, CsDix, JPaestpreornJeolhlna, Maquin1064 and Anonymous: 107

o Chromatic scale Source: http://en.wikipedia.org/wiki/Chromatic%20scale?0ldid=592233220 Contributors: Tobias Hoevekamp, Eclecti-
cology, Miguel, Camembert, Ixfd64, CatherineMunro, Rob Hooft, Dysprosia, Hyacinth, UninvitedCompany, Jeffq, Denelson83, Ojigiri,
Scraggy4, Quadell, Antandrus, Tdent, NathanHurst, Florian Blaschke, Dpotter, Gershwinrb, PeterisP, Alansohn, Nereocystis, Keenan Pep-
per, M7, Pion, EvenT, Alai, Megan1967, Gmaxwell, Phillipsacp, Noetica, Jake Wartenberg, Pasky, KharBevNor, Reverend Distopia, Glenn
L, King of Hearts, Chobot, YurikBot, Borgx, Hede2000, Ksyrie, Stephen Burnett, Robertvan1, Elnuko, Bota47, Wknight94, Igiffin, Theda,
Mtftm, SmackBot, Monz, FordPrefect42, Fretsource, Just plain Bill, Andeggs, Abi79, Lambiam, Rainwarrior, Renegade78, Jere7my, Map-
sax, CmdrObot, CuriousEric, Iokseng, Alton, Gregbard, Tawkerbot4, Thijs!bot, Javal3690, AntiVandalBot, Stevl7, JAnDbot, Quentar,
BrotherE, Neonkick, David Eppstein, Uriel8, S.dedalus, Bill.Flavell, SJP, TheScotch, Deor, TXiKiBoT, Nuance 4, Paolo.dL, Skusek,

, ClueBot, Plastikspork, POmbal, Feline Hymnic, Addbot, CarsracBot, BepBot, Peti610botH, Wmdb, VP-bot, Yobot, Vengean-

cePrime, Ciphers, Simon the Likable, TheAMmollusc, Cyndaquazy, Dan6hell66, Msepryor, Trelawnie, DixonDBot, LilyKitty, Jfmantis,

EmausBot, ZéroBot, RaptureBot, Dtkinzer, Petrb, Helpful Pixie Bot, Mlhalpern, BG19bot, AvocatoBot, MJHAT and Anonymous: 91

e Major scale Source: http://en.wikipedia.org/wiki/Major%20scale?0ldid=639176706 Contributors: Sodium, Bryan Derksen, Tarquin, Mer-
phant, Bdesham, AugPi, Nikai, Mohanr, Dysprosia, Hyacinth, Ortonmc, Johnleemk, Robbot, Romanm, Hadal, Michael Devore, Chris
Wood, Utcursch, Antandrus, Icairns, Sum0, Mage, El C, Kyz, Adambro, Bobo192, DannyMuse, Romainbehar, Keenan Pepper, Garzo,
SteinbDJ, Mathprog777, Oleg Alexandrov, Georgia guy, Damicatz, Noetica, Gerbrant, Graham87, Deltabeignet, Wahoofive, Filu, Ve-
gaswikian, MapsMan, FlaBot, RobertG, Pete.Hurd, Alphachimp, Chobot, YurikBot, Chris Capoccia, ONEder Boy, Bota47, Sotakeit,
Cotoco, Minkus, GrinBot, Sfiller, Pyre, Yakudza, SmackBot, Roger Davies, Krovisser, Mscuthbert, Kleinzach, FordPrefect42, Cralize,
DHN-bot, Rrburke, Jtxx000, Just plain Bill, BrownHairedGirl, Rigadoun, Breno, Beetstra, Mikebeatham, DChapii, CRGreathouse, Wegge-
Bot, Ronaldm, Neil9999, Omicronpersei8, Inner Earth, MER-C, Bongwarrior, Jerome Kohl, 28421u2232nfenfcenc, Ultraviolet scissor
flame, Mizukahosen, Suprasanna, Angelicpanda, The Transhumanist (AWB), Cheergurl167, KylieTastic, Wyvern642, Berekella, Michael
Angelkovich, Karkhaz, Idioma-bot, VolkovBot, TXiKiBoT, Cahilll, Rei-bot, Anonymous Dissident, Eky-w-, Deconstructhis, SieBot,
TYLER, Brian787, Radon210, Paolo.dL, Skusek, Tomaradze, Chrisswan23, ClueBot, Mate2code, Feline Hymnic, Rror, Langren82, Ne-
penthes, SlubGlub, Addbot, AVand, LaaknorBot, Tide rolls, Neurovelho, Legobot, KamikazeBot, IW.HG, AnomieBOT, Ciphers, OutOf-
Timer, Bucketshred, Jim1138, JackieBot, ITuka ITuka, McSush, Waterfallsrus, ArthurBot, Venice85, Shadowjams, FrescoBot, Kelleyarau,
Tim1357, FoxBot, Double sharp, DragonofFire, Bobby122, Slightsmile, JonasH6, Unreal7, CountMacula, ChuispastonBot, ClueBot NG,
Scalelore, Brockmvendors, Helpful Pixie Bot, Natedean, BG19bot, Rubinkumar, Fauban, Burzuchius, Babitaarora and Anonymous: 221

e Minor scale Source: http://en.wikipedia.org/wiki/Minor%?20scale?0ldid=639049317 Contributors: Sodium, Zundark, The Anome, Karl
E. V. Palmen, Camembert, Booyabazooka, Ixfd64, GCarty, Ilyanep, Hyacinth, Rlvaughn, Robbot, Yelyos, Romanm, Yosri, Gwalla, Gene
Ward Smith, Tsca, Utcursch, Antandrus, Ardonik, Night Gyr, Felagund, Viames, Dungodung, Schissel, Romainbehar, Keenan Pepper,
Garzo, Ul0ajf, Noetica, Marudubshinki, Graham87, Axelrose, BD2412, Wahoofive, Missmarple, The wub, Titoxd, Chobot, Sbrools,
Roboto de Ajvol, YurikBot, EnakoNosaj, ASmartKid, Allens, GrinBot, SmackBot, Jamott, Benjaminb, Unyoyega, David G Brault,
FordPrefect42, Cralize, DHN-bot, Colonies Chris, EPM, Jtxx000, Just plain Bill, SashatoBot, ArglebargleIV, BrownHairedGirl, Pliny,
Rigadoun, Elwyn, Rainwarrior, Beetstra, Tawkerbot2, SeanMD80, AtomicO, MightyWarrior, Fyarae, Deftdrummer, Omicronperseis8,
Centuriono, Thijs!bot, Drewvool, Jaxelrod, WinBot, Dr. Blofeld, Goldenband, JAnDbot, Neonkick, JJ Harrison, Hamiltonstone, Stephen-
chou0722, Stealthound, The Transhumanist (AWB), TheScotch, Mike V, VolkovBot, TXiKiBoT, Oshwah, Eky-w-, Homo erectus reborn
again, SieBot, StAnselm, ToePeu.bot, Brian787, RadicalOne, Paolo.dL, OKBot, Skusek, UncleTod, Chrisswan23, Guitaristhelp, Clue-
Bot, The Thing That Should Not Be, Plastikspork, Mild Bill Hiccup, Excirial, Alexbot, Mwasheim, Conical Johnson, Feline Hymnic, Sun
Creator, Versus22, Johnuniq, CPGACoast, DumZiBoT, Jed 20012, Langren82, SlubGlub, Addbot, Jafeluv, TutterMouse, Kaustin6969,
LaaknorBot, Redheylin, Tassedethe, Lavino, Zorrobot, Legobot, AnomieBOT, OutOfTimer, Kevicoll, EryZ, Spada2, Another Stickler,
J-E-N-O-V-A, Sorareader, Omnipaedista, RibotBOT, Kg34, Prari, FrescoBot, LucienBOT, Ilovegrouptheory, M.pois, DrFree, Hear-
fourmewesique, Double sharp, Lotje, Dinamik-bot, J36miles, EmausBot, GoingBatty, AsceticRose, Aquiloaster, Ora Stendar, CountMac-
ula, Ctone36, IndustrialGothGeek, ClueBot NG, Joefromrandb, Blbourne, Frietjes, B Melo B, Helpful Pixie Bot, Wikil3, MusikAnimal,
UnvoicedConsonant, Devin.chaloux, Chordwheel5, Darkraix13, Jonweiss1, Ekren, Nishster7, Webclient101, Cerabot, CsDix, Wifsy, Fly-
srp, MJHAT, Meganesia, Joeheyming, Dorothy Giacomin and Anonymous: 181

o Pentatonic scale Source: http://en.wikipedia.org/wiki/Pentatonic%20scale?0ldid=640771821 Contributors: Zundark, Tarquin, Merphant,
Camembert, Alan Peakall, Jptwo, Ahoerstemeier, Nikai, Andres, Dysprosia, Hyacinth, Fibonacci, Topbanana, Opus33, David.Monniaux,
JackofOz, Ds13, Everyking, Jagbot, Andycjp, Alexf, Glogger, Elroch, Sam, Jcew69, MementoVivere, Grstain, Freakofnurture, Lswartz,
Viames, Jakew, HasharBot, Arthena, Keenan Pepper, Derumi, Feanaro, Malo, Sketchee, Oliphaunt, Miss Madeline, Noetica, Carlsmith,
Halcatalyst, Gerbrant, Graham87, Deltabeignet, Magister Mathematicae, Mendaliv, Dimitrii, Wahoofive, Missmarple, Rune.welsh, Chobot,
George Leung, YurikBot, RobotE, Hairy Dude, RussBot, Rcaetano, Pigman, Heavynash, Gaius Cornelius, Stephen Burnett, Jaxl, Buck-
etsofg, CLW, Malangali, Dkgoodman, NYArtsnWords, Mllefifi, LeonardoRobOt, Jbenhill, DVD R W, SmackBot, Unyoyega, PJM, Com-
mander Keane bot, Gilliam, Miquonranger03, FordPrefect42, Patriarch, Rheostatik, Anicholo, Jmlk17, Hgilbert, Just plain Bill, Latebird,


http://en.wikipedia.org/wiki/Diatonic%2520and%2520chromatic?oldid=607503981
http://en.wikipedia.org/wiki/Diatonic%2520scale?oldid=637732164
http://en.wikipedia.org/wiki/Chromatic%2520scale?oldid=592233220
http://en.wikipedia.org/wiki/Major%2520scale?oldid=639176706
http://en.wikipedia.org/wiki/Minor%2520scale?oldid=639049317
http://en.wikipedia.org/wiki/Pentatonic%2520scale?oldid=640771821
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Andeggs, Matthew hk, Lambiam, Joey-das-WBF, Rigadoun, A. Parrot, Ace Class Shadow, David Souther, Lunisneko, W123, Fdssdf,
ShelfSkewed, Cydebot, Peterdjones, Omicronpersei8, PanLover, Raoul NK, RJSchmitt, Mochtegern, Ufwuct, Elert, Seaphoto, Norman-
margolus, Abbabash, Myanw, Figma, Sluzzelin, JAnDbot, Sigurd Dragon Slayer, Neonkick, Ff1959, Jerome Kohl, Soulbot, Hbent, Mar-
tinBot, Garkbit, Midwestmax, J.delanoy, Captain panda, Leon math, AstroHurricane001, Deceptionpassfoundation, Charlesjustice, Plas-
ticup, TheScotch, Robertgreer, VolkovBot, Macedonian, Edwatson1971, Vpadmana, Shmacka, Philip Trueman, TXiKiBoT, Dardanos,
Bdudman, LeaveSleaves, P1h3rle3d13, Tomaxer, Turangalila, Insanity Incarnate, Why Not A Duck, AlleborgoBot, AndyNewton, SieBot,
BotMultichill, J. Marshall Bevil, Ph.D., Ha Hyun Joon, BenoniBot, Skusek, Jongleur100, Capitalismojo, Ken123BOT, Guitaristhelp, Clue-
Bot, The Thing That Should Not Be, Garyzx, Kaneyboi-12, Feline Hymnic, Hrdinsky, Lwyx, Muro Bot, ChrisHodgesUK, Atilano I, Chief-
manzzz, Ixkeys, Qwfp, XLinkBot, Avoided, Ringurrangu, Matthew Vanitas, Addbot, OldSpot61, Fladrif, Ronhjones, Redheylin, SamatBot,
Watergoose, Luckas-bot, Yobot, Fraggle81, Gernreich, AnomieBOT, Dsw4, OllieFury, Garrettk, LilHelpa, Unimath, Xqbot, Mussapedia,
Christyfisher, Apengineering, TheSeanWilson, Mishka.medvezhonok, FrescoBot, Rigaudon, BenzolBot, Lady Lotus, Pinethicket, Dou-
ble sharp, Weedwhacker128, Minimac, Ripchip Bot, EmausBot, WikitanvirBot, BoydellandBrewer, Anthiety, Tolly4bolly, Thine Antique
Pen, L Kensington, Brumleygap, Ctone36, ClueBot NG, Scalelore, Helpful Pixie Bot, ColinKinloch, Ihartnyc, ChrisGualtieri, Ameobea,
Basemetal, Ajinkyaj, Webclient101, Epicgenius, MJHAT, Synthwave.94, Danieljones013, Jjveloria, Melcous, Monkbot, Sdnowell, Axe-
Chops and Anonymous: 277

Heptatonic scale Source: http://en.wikipedia.org/wiki/Heptatonic%20scale?0ldid=640308546 Contributors: Michael Hardy, Darkwind,
Hyacinth, DannyMuse, Keenan Pepper, MrDarcy, Noetica, Mandarax, Wahoofive, Bgwhite, Ksyrie, Carabinieri, ABehrens, Ornette,
ERcheck, Crazy Guitar, Andeggs, Kukini, MusicMaker5376, Rigadoun, Sreejithk2000, Simonxag, S.dedalus, Maurice Carbonaro,
TheScotch, Joemaffei, SieBot, Mild Bill Hiccup, Yed79, Feline Hymnic, Matthew Vanitas, Addbot, DougsTech, Aathrey, Barak Sh, Sergei
semenovich, Yobot, FrescoBot, Diannaa, Kpufferfish, WikitanvirBot, Hnjang810, 28bot, BG19bot, Dexbot and Anonymous: 26

Phrygian dominant scale Source: http://en.wikipedia.org/wiki/Phrygian%?20dominant%20scale?0ldid=638782091 Contributors:
William Avery, Bdesham, Ixfd64, GCarty, Alex S, Hyacinth, Ed g2s, Mordomo, Jni, Urhixidur, Autiger, Walden, SidP, Garzo,
‘Woohookitty, Mgolden, Wahoofive, Common Man, RussBot, Chris Capoccia, Cryptic, Zzuuzz, SmackBot, Lando zeus bermudez, Siorse,
Huji, Just plain Bill, Djwings, Esn, ShelfSkewed, DavidRF, BobTheBuilderCanWeFixIt, Dserafin, Dr. Blofeld, Sluzzelin, Neonkick, Jerome
Kohl, Kameejl, JMyrleFuller, Zoukboy, Jnbek, Jeff G., MusicScience, Mgard7331, Funbuns, Fartherdpeabody, James599, Fratrep, Gui-
taristhelp, Martarius, ArdClose, Shredyourfaceoff, XLinkBot, SlubGlub, Addbot, Negativecreep187, Dagargo, Mabengoa, JackieBot, Jael-
liot, AnotherOnymous, Leonardo Da Vinci, MerlLinkBot, Inasilentway, FrescoBot, Rigaudon, Alan.poindexter, RedBot, NKanngaz, Island-
musicpro, Helpful Pixie Bot, CitationCleanerBot, Stefanos6, Justincheng12345-bot, Ktheman21, MJHAT, Semper ortus and Anonymous:
116

Hungarian minor scale Source: http://en.wikipedia.org/wiki/Hungarian%20minor%?20scale?0ldid=636091835 Contributors: Hyacinth,
Discospinster, Fenevad, RobertStar20, Sbp, Salix alba, Schmancy47, Crystallina, SmackBot, Cor anglais 16, CDarklock, Peterdjones,
Erechtheus, Dr. Blofeld, Jacqke, Neonkick, AndrewGastler, Katharineamy, Thumbdropper, SieBot, Splittingfield, Feline Hymnic, De-
licious carbuncle, Addbot, AnomieBOT, Jennfinan, FrescoBot, Jikybebna, Jesse V., Helpful Pixie Bot, Vanished user sdij4rtltkjasdk3,
Sean2776, MJHAT and Anonymous: 23

Persian scale Source: http://en.wikipedia.org/wiki/Persian%?20scale?0ldid=636095747 Contributors: Hyacinth, Somejeff, SmackBot,
Rigadoun, Signo, Neonkick, Cranberryjuicel0, JL-Bot, Matthew Vanitas, Addbot, Yobot, Helpful Pixie Bot, AK456, MJHAT and Anony-
mous: 5

Lydian augmented scale Source: http://en.wikipedia.org/wiki/Lydian%20augmented%20scale?0ldid=636232489 Contributors: Hy-
acinth, Ninly, SmackBot, Spinningspark, BassHistory, CPGACoast, Lightlowemon, Niklas R, Helpful Pixie Bot, MJHAT, MicahBMusic
and Anonymous: 1

Aeolian dominant scale Source: http://en.wikipedia.org/wiki/Aeolian%20dominant%20scale?0ldid=599551526 Contributors: Hyacinth,
LadyofShalott, CPGACoast, BG19bot, Burzuchius and Meganesia

Half diminished scale Source: http://en.wikipedia.org/wiki/Half %20diminished%20scale?0ldid=635932543 Contributors: Selket, Hy-
acinth, SchuminWeb, Chris Capoccia, Crystallina, SmackBot, Ryan Roos, Blehfu, Prof.rick, TheScotch, Oh Snap, Freddiemas, BassHis-
tory, Jafeluv, Yobot, Hearfourmewesique, Helpful Pixie Bot, BG19bot, Northamerical000, PhnomPencil and BattyBot

Acoustic scale Source: http://en.wikipedia.org/wiki/Acoustic%20scale?0ldid=634932655 Contributors: Zundark, Michael Hardy, Hy-
acinth, Mandarax, Martin Hinks, SmackBot, Mystic eye, Rhebus, Impy4ever, Blehfu, KazKylheku, MessedRobot, Neonkick, Jerome
Kohl, Njarl, Feline Hymnic, Addbot, Betterusername, Luckas-bot, Yobot, LilHelpa, Lukenji, Double sharp, RjwilmsiBot, Helpful Pixie
Bot, BG19bot, Khazar2, MJHAT, Itsalleasy, Monkbot, Blueclaude and Anonymous: 13

Altered scale Source: http://en.wikipedia.org/wiki/Altered%?20scale?0ldid=630480504 Contributors: Merphant, HarmonicSphere, Hy-
acinth, VeryVerily, Robbot, Benwing, Klemen Kocjancic, Ponder, Keenan Pepper, SteinbDJ, Japanese Searobin, Vegaswikian, Dkcycov-
ery, Ninly, Sgmanohar, SmackBot, Khazar, Rigadoun, Blehfu, Thijs!bot, Kalasfan, Neonkick, Jerome Kohl, Ormaaj, STBotD, ArdClose,
Feline Hymnic, Addbot, Yobot, Another Stickler, Andyyso, Lightlowemon, Double sharp, Helpful Pixie Bot, BG19bot, Mightypants and
Anonymous: 24

Mode (music) Source: http://en.wikipedia.org/wiki/Mode%20(music)?0ldid=640501979 Contributors: The Anome, Magnus, Karl E. V.
Palmen, PierreAbbat, Merphant, Camembert, J.F.Quackenbush, Bdesham, Michael Hardy, Kwertii, Iluvcapra, Mpolo, Ellywa, Ams80,
TUF-KAT, PS4FA, Charles Matthews, Guaka, Zoicon5, Furrykef, Hyacinth, Bhuston, VeryVerily, Shizhao, Mackensen, HarryHenryGebel,
.mau., King Art, Naddy, UtherSRG, Diberri, Bmschmidt, Gwalla, Smjg, Paul Richter, Falstaft, Chinasaur, Maroux, 9ign, Chad.netzer,
Andycjp, Antandrus, Oscar, Glogger, Sam Hocevar, Joyous!, Random account 47, Mindspillage, Vague Rant, Flapdragon, MBisanz, El
C, Summer Song, Ogg, Johnkarp, Yourcelf, Alphax, Polylerus, Officiallyover, DannyMuse, Methegreat, Keenan Pepper, Blahedo, Garzo,
Dirac1933, Woodstone, Someoneinmyheadbutit’snotme, Japanese Searobin, Brookie, Simetrical, Woohookitty, Georgia guy, Rictus, Vree-
jack, Noetica, Neutralrobotboy, Gimboid13, RuM, Dvyost, Missmarple, Bubba73, Yamamoto Ichiro, FlaBot, Locrian, John Baez, RexNL,
Chobot, DTOx, Naruto137, Bgwhite, Ben Tibbetts, Hairy Dude, RussBot, Chris Capoccia, Epolk, C777, Phil Bastian, Cholmes75, Warp-
starRider, Jogers, Nae'blis, Phil Holmes, Kungfuadam, Brentt, Luk, Joshbuddy, SmackBot, Tom Lougheed, Kilo-Lima, Tcolgan001, Arny,
ERcheck, Bluebot, Timneu22, FordPrefect42, Cralize, Sct72, Riggwelter, Pax85, Fretsource, Chrylis, Just plain Bill, Bdiscoe, Andeggs,
Nathanael Bar-Aur L., Rigadoun, Brennan Milligan, Michael Bednarek, Frokor, Rainwarrior, Yms, Grandpafootsoldier, Belizefan, Vio-
Incello, Hul2, Blehfu, P4limpsest, Scarymonsters85, CmdrObot, Jordanotto, Ken Gallager, Yopienso, Pinkfloyd5040, DavidRF, Shiru-
lashem, SpK, Robert.Allen, Thijs!bot, Epbr123, MarkBuckles, Nick Number, ExecutorElassus, Justinmeister, Dougher, RuED, JAnDbot,
Narssarssuaq, Kakugo, RainbowCrane, A4, Neonkick, Jerome Kohl, Animum, JMyrleFuller, Msgrjosh, Zoukboy, Tiuks, Greenwoodtree,
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MidnightBlue, Lrpelkey, Shimwell, R'n'B, J.delanoy, Acalamari, Sparafucil, MishaPan, CWii, TXiKiBoT, Hucbald, Elphion, Anarchangel,
Billinghurst, Sue Rangell, Paolo.dL, Ddxc, H.Sdraulig, Martinuddin, Retroguy90, Guitaristhelp, ClueBot, ArdClose, GoPlayerJuggler,
Arunsingh16, Vardos, Destern, Acarval, Mwasheim, Feline Hymnic, Simon D M, Goethe1990, Catalographer, Kikos, Jmclark56, CPGA-
Coast, Antti29, EdChem, WikHead, Matthew Vanitas, Addbot, Ronhjones, Kaustin6969, MrOllie, Redheylin, Wikipeditor40, Lightbot,
Legobot, Yobot, Tohd8BohaithuGh1, Ensibemol, South Bay, AnomieBOT, Michaelscales, Glenfarclas, LilHelpa, Xgbot, Lufthansal978,
FrescoBot, Platonykiss, Martin strid, Tavernsenses, Rigaudon, Mr. Scholarly Guy, OgreBot, Alphonserdv, Trelawnie, Creatavision, Recon-
sider the static, Cwunch, Jesse V., Kethvan Karleitz, Jhoughton3, Zimmermanstein, CountMacula, Tot12, Reubenbsr, Exteravical, Clue-
Bot NG, Nikolidas, Chester Markel, Supermusicmaniac13, Helpful Pixie Bot, Natedean, Olorulus, Mahlerlover1, Bplohr, Petrusdecruce,
Mnemolyst, TheMrDunny, ChrisGualtieri, Basemetal, Dexbot, Tomas0132, SFK2, Leviathon7 and Anonymous: 294

e Dorian mode Source: http://en.wikipedia.org/wiki/Dorian%20mode?0ldid=636650260 Contributors: The Anome, Wwwwolf, Mdebets,
Andres, Andrewman327, Furrykef, Hyacinth, Finlay McWalter, Glogger, Mussklprozz, Mike Rosoft, Rich Farmbrough, FrickFrack, Xez-
beth, Zenohockey, Redlentil, MAdaXe, Keenan Pepper, Ayeroxor, Garzo, TenOf AllTrades, Kyouketsusha, Mel Etitis, Woohookitty, Spet-
tro9, Miss Madeline, Johan Lont, Setver, Graham87, Deltabeignet, Rjwilmsi, Fred Hsu, Thomas Arelatensis, Srleffler, YurikBot, Chris
Capoccia, Mirko Raner, Bota47, 21655, Jogers, Cobblet, CharlesHBennett, Yakudza, SmackBot, Monz, Hmains, Jprg1 966, MalafayaBot,
DHN-bot, Scwlong, Can't sleep, clown will eat me, Banjolin, Andeggs, Tom holroyd, Rigadoun, Me2NiK, Maelor, WeggeBot, Torc2,
Thijs!bot, Sieurfill, Ericjs, Zchris87v, LiberalPhan, MegX, Prof.rick, Clcrhiggaeeermo, Jerome Kohl, Sarahj2107, Oafah, Mwvandersteen,
STBot, R'n'B, Ixionid, J.delanoy, RaffleFour, VolkovBot, Musicman888, TXiKiBoT, CheesePlease NL, DrRandal, Broadbot, Veggieburg-
erfish, Billinghurst, Captain Cusack, Rackabello, Arturs Licis, Dick burns, SieBot, Iamthedeus, GlassCobra, ImageRemovalBot, Clue-
Bot, Psdie, Saatwik Katiha, Niceguyedc, Danny Wooten II, Feline Hymnic, Catalographer, CPGACoast, Delicious carbuncle, Addbot,
Jafeluv, Yobot, Legobot II, AnomieBOT, Waterfallsrus, Xqbot, Punkyfish3000, GrouchoBot, Rigaudon, Singingdaisies, Cmchammer,
Hache Ele, Fcy, ShanghaiVonA, WikitanvirBot, GoingBatty, Mforssner, RainbeauxFamily, ClueBot NG, AlexGTV, Helpful Pixie Bot,
Thejuiceweasel, Carolinalabbe, TheMrDunny, 074061a, Dexbot, Kunalkorgaonkar, MJHAT, All(an) knowing, Baccalv, Eman235 and
Anonymous: 170

e Phrygian mode Source: http://en.wikipedia.org/wiki/Phrygian%20mode?0ldid=626384401 Contributors: Damian Yerrick, Crenner, An-
dres, GCarty, Hyacinth, Flockmeal, Jorge Stolfi, ClockworkLunch, Glogger, Austin Hair, WhiteCrow, Larrybob, Paul August, Kwamik-
agami, Alxndr, Bobo192, Smalljim, Linuxlad, Jumbuck, Keenan Pepper, Garzo, Alai, Mel Etitis, Woohookitty, Charmii, Stevekeiretsu,
Ianthegecko, Darcyj, YurikBot, Logixoul, Chris Capoccia, Hellbus, Gaius Cornelius, Botad7, Pr1268, Jogers, Seasonsinthesky, Nick
Michael, SmackBot, DHN-bot, CharlesJS, Banjolin, Just plain Bill, Andeggs, Rigadoun, Mr Stephen, Tmcw, Yip1982, Provocateur, Blehfu,
GiantSnowman, Disambiguator, WeggeBot, Torc2, Epanalepsis, Robert.Allen, Thijs!bot, Javal3690, Yellowarcher, Sreejithk2000, MegX,
Neonkick, Jerome Kohl, Ibanez RYM, Erusse estelinya, Eliz81, Carlco, SeaNova, NoisySerg, CheesePlease NL, 4004BC, Billinghurst,
Swanstone, GuitarPirate7, Cyfal, Chexpeare, Pre10s, Midavos, Pallida Mors, M.J.E., Feline Hymnic, Eaglestriker147, Tomer 070, Cata-
lographer, CPGACoast, WikHead, Addbot, Jafeluv, Omnipedian, Squandermania, Avono, Luckas-bot, Code Remover, Saemikneu, Keep
your fork, there’s pie, Citation bot, Waterfallsrus, Xgbot, GrouchoBot, Replydance, Strenshon, Gerda Arendt, Shawnlindsay, Danielwork,
AlexGTV, Dgljr5121973, Helpful Pixie Bot, Calwood1, Mahlerlover1, TheMrDunny, Basemetal, Hittingal, MJHAT and Anonymous: 156

o Lydian mode Source: http://en.wikipedia.org/wiki/Lydian%20mode?0ldid=640909456 Contributors: Paul A, AugPi, Andres, GCarty,
Raven in Orbit, Pladask, Hyacinth, Graeme Bartlett, WhiteCrow, Marblespire, Keenan Pepper, Garzo, Alai, Mel Etitis, Koavf, Margosbot,
YurikBot, Chris Capoccia, EngineerScotty, Robertvanl, AppaAliApsa, Yakudza, SmackBot, Pfly, Rajah9, Monz, DHN-bot, Bobraingod,
Kalatix, Vanis314, Davidchrisprice, Banjolin, CWesling, PieRRoMaN, IrisKawling, Just plain Bill, Amphion, Andeggs, TenPoundHam-
mer, Ergative rlt, JackLumber, Rigadoun, Jperrylsu, Hyenaste, HisSpaceResearch, Blehfu, Jordanotto, WeggeBot, Karenjc, Hemlock Mar-
tinis, Torc2, Thijs!bot, Dark dude, JAnDbot, Aquatiki, Denn333, MegX, Magioladitis, Neonkick, Jerome Kohl, Inertiatic076, Day and
Nite, Carlco, Fluteboy, DeFaultRyan, Idioma-bot, Alydiancreation, Reagar, JhsBot, Willangus, StAnselm, James599, WereSpielChequers,
Dawn Bard, Zanders5k, Oceantracks, ClueBot, Mild Bill Hiccup, Florestanova, M.J.E., Feline Hymnic, Dana boomer, CPGACoast, Wik-
Head, Addbot, Yobot, Ptbotgourou, Lordfrobisher, Sorsoup, Citation bot, Waterfallsrus, Xgbot, Drummerdg, EZeFr, FrescoBot, Plus4db,
Rigaudon, Sterik1, Arctanb, Gerda Arendt, Double sharp, PiRSquared17, Quindall, Diannaa, Tbhotch, Joshwah, Lanthanum-138, Helpful
Pixie Bot, Natedean, Mahlerloverl, Jimijames100, William Darkos, TheMrDunny, LegacyOfValor, ChrisGualtieri, Khazar2, MJHAT,
Amadeus42, Liquidityinsta, Manish2542, Pobzie and Anonymous: 135

e Mixolydian mode Source: http://en.wikipedia.org/wiki/Mixolydian%20mode?0ldid=637366808 Contributors: Ubiquity, Andres, GCarty,
Ptoniolo, Hyacinth, Mackensen, Flockmeal, Tremolo, MagdaBudzynowska, Sam Hocevar, WhiteCrow, Thorwald, Rich Farmbrough, Lin-
uxlad, Keenan Pepper, Garzo, Gpvos, Mel Etitis, Georgia guy, Dah31, Bluemoose, Jacj, Karam.Anthony.K, Iggy Koopa, YurikBot, Hairy
Dude, Chris Capoccia, C777, CLW, Pr1268, Yakudza, SmackBot, LaurenBrns, Mscuthbert, Rajah9, Hurricane Andrew, Shaneaproduc-
tions, DHN-bot, Banjolin, Just plain Bill, Andeggs, Rigadoun, D12000, ADogNamedPhaedo, Wfructose, Tanthalas39, The ed17, Wegge-
Bot, Kronecker, Peterdjones, DavidRF, Torc2, Robertinventor, Thijs!bot, Dserafin, JAnDbot, Matthew Fennell, Geniac, Jerome Kohl,
Miketm, Mwvandersteen, Aladdin Sane, FMAFan1990, Skullketon, Plasticup, SJP, Burzmali, Niightkrawler, Gnebulon, PGSONIC, Ph-
jellming, DrRandal, Captain Cusack, Zkellington, KaraiBorinquen, SieBot, SE7, Irober02, Stfg, AltosaxgeekS, AndrePeltier, MalwareS-
marts, Flobadobrob, Petehatch, Mild Bill Hiccup, M.J.E., Feline Hymnic, Phoneee, Elizium23, Matthew Desjardins, CPGACoast, Puff-
coat, Addbot, Tassedethe, Luckas-bot, Yobot, Citation bot, Waterfallsrus, The sock that should not be, Aaron Kauppi, FrescoBot, Rigaudon,
Alex299006, OgreBot, Portvalesourbutts, RedBot, Trappist the monk, AmideLanval, Allanlatch, Thecheesinator, Aminor7, GoingBatty,
Ichthyoid, CountMacula, AlexGTV, Helpful Pixie Bot, Lionhead99, Mahlerloverl, AdventurousSquirrel, TheMrDunny, StarryGrandma,
MIJHAT, Robert F Leder, Meganesia and Anonymous: 143

e Jonian mode Source: http://en.wikipedia.org/wiki/Ionian%20mode?0ldid=622844657 Contributors: Hyacinth, Jor, Icairns, Rich Farm-
brough, Keenan Pepper, Garzo, Col.Kiwi, Epioinopaponton, Chris Capoccia, Yakudza, SmackBot, FordPrefect42, Mensuur, Kalatix,
Clorox, Banjolin, Just plain Bill, Andeggs, WeggeBot, Thijs!bot, JAnDbot, Jerome Kohl, PatPeter, Spellcast, VolkovBot, Broadbot, SieBot,
Mild Bill Hiccup, Wikijens, Niceguyedc, M.J.E., Feline Hymnic, Addbot, Waterfallsrus, GrouchoBot, Rigaudon, Strenshon, Helpful Pixie
Bot, MJHAT and Anonymous: 18

e Hypoionian mode Source: http://en.wikipedia.org/wiki/Hypoionian%20mode?0ldid=622983602 Contributors: Hyacinth, Jerome Kohl,
Aaron Kauppi, OgreBot and Helpful Pixie Bot

e Aeolian mode Source: http://en.wikipedia.org/wiki/Aeolian%20mode?0ldid=640951955 Contributors: AugPi, Pedant17, Hyacinth,
Diberri, Pwroberts, Glogger, Peritus, Keenan Pepper, Garzo, YurikBot, RussBot, Chris Capoccia, Anomalocaris, Kisch, Mikeblas, Bota47,
Yabbadab, Yakudza, SmackBot, FordPrefect42, Sct72, Banjolin, Cameron Nedland, Jmlk17, Chrylis, Just plain Bill, Razorhead, Andeggs,
Ceoil, Ohconfucius, Rigadoun, Fvasconcellos, WeggeBot, Torc2, Thijs!bot, Milton Stanley, Zondran, Helge Skjeveland, Prof.rick, Jerome
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Kohl, TechnoFaye, VolkovBot, Safemariner, Anna Lincoln, Snigbrook, M.J.E., Feline Hymnic, CPGACoast, Addbot, Lightbot, Luckas-
bot, AnomieBOT, McSush, Waterfallsrus, Xgbot, GrouchoBot, RibotBOT, Rigaudon, Alex299006, Mullr, CountMacula, Helpful Pixie
Bot, LouisAlain, TheMrDunny, ChrisGualtieri, MJHAT, Marcel Veloo, Meganesia and Anonymous: 38

o Hypoaeolian mode Source: http://en.wikipedia.org/wiki/Hypoaeolian%20mode?0ldid=622845423 Contributors: Hyacinth, Josh Parris,
Jerome Kohl and Helpful Pixie Bot

e Locrian mode Source: http://en.wikipedia.org/wiki/Locrian%20mode?0ldid=640615951 Contributors: Andres, Furrykef, Hyacinth, Cen-
trx, Smjg, Falstaft, WhiteCrow, Metahacker, Rich Farmbrough, Keenan Pepper, Garzo, Woohookitty, Rammstein, Rjwilmsi, Quale, Heah,
YurikBot, Chris Capoccia, Nick123, Show no mercy, Ninly, SmackBot, Jim62sch, Mscuthbert, Commander Keane bot, Colonies Chris,
Derekt75, Ioscius, Banjolin, Just plain Bill, Zadignose, Andeggs, Ergative rlt, Rigadoun, Richardbates2002, Stevennic, WeggeBot, DavidRF,
Torc2, Wikidan81, Thijs!bot, WinBot, JAnDbot, Prof.rick, Jerome Kohl, Dwineman, JMyrleFuller, Rock Soldier, Ronald S. Davis, M.J.E.,
Feline Hymnic, CPGACoast, Matthew Vanitas, Addbot, RandySavageFTW, Lightbot, Luckas-bot, Eric-Wester, AnomieBOT, Waterfall-
srus, GrouchoBot, TLMKRM, Rigaudon, Sonnenberg42, Simonwds, OnekiKai, EmausBot, H311Bot, Widr, Helpful Pixie Bot, Lionhead99,
Utar Sigmal, PhnomPencil, Mahlerlover1, Andreashaydn, TheMrDunny, Kentaku, Myxomatosis57, Cerabot, Reasonably certain, MJHAT,
BloodBird01, Tagotango and Anonymous: 70

e Hypolocrian mode Source: http://en.wikipedia.org/wiki/Hypolocrian%20mode?0ldid=622983924 Contributors: Hyacinth, Michael
Bednarek and Jerome Kohl

e Byzantine music Source: http://en.wikipedia.org/wiki/Byzantine%20music?0ldid=639173756 Contributors: Derek Ross, Andre Engels,
DopefishJustin, Adam Bishop, Grendelkhan, Robbot, Altenmann, Tom harrison, Rich Farmbrough, Guanabot, Murtasa, Walden, John
Vandenberg, Giraffedata, Gwalarn, Guthrie, Magda, Alai, IJzeren Jan, Kelly Martin, Woohookitty, Sburke, BD2412, Rjwilmsi, Koavf,
Tixity, Bewright, Miskin, Sean W1, Valentinian, YurikBot, TodorBozhinov, RussBot, Gaius Cornelius, Iani, NickOf Cyprus, SmackBot, Ki-
mon, Betacommand, Buddhagazelle, Bluebot, TimBentley, Stevepeterson, BALawrence, Scwlong, Cplakidas, OrphanBot, Clinkophonist,
Pkeets, Vasiliy Faronov, Yannismarou, Rigadoun, Adriatikus, Esn, Hemlock Martinis, Cydebot, Kupirijo, Future Perfect at Sunrise, DBaba,
Missvain, Hut 8.5, Kingcom, TheCormac, Aalexandros, Eusebius12, Ans-mo, Ajcfreak, Warut, MishaPan, VolkovBot, Paterakis, Pjoef,
StAnselm, WereSpielChequers, Wikigator, CharlesGillingham, Secgen89, Witchwooder, Drmies, Alladir, DragonBot, Elizium23, Catalog-
rapher, FeodorBezuhov, Kbdankbot, Matthew Vanitas, Addbot, K kokkinos, Kliment.A K., Redheylin, Glane23, Favonian, THBepOIOJIHUK,
Lightbot, Yobot, AnomieBOT, Erud, Omnipaedista, Platonykiss, Dimosmusic, Winifred Lake, Yaxosiu Ynanzicnay, DrilBot, Greco22,
Heggis, John of Reading, Look2Seel, Slightsmile, Malcolm?77, SporkBot, ClueBot NG, VinculumMan, Byzelectro, Khakhalin, BG19bot,
Olorulus, Wookhcit, Desposius, IluvatarBot, Vvven, KEITEM, Piledhighandeep and Anonymous: 68

o Leading-tone Source: http://en.wikipedia.org/wiki/Leading-tone?0ldid=629994731 Contributors: Zundark, J.F.Quackenbush, Dysprosia,
Zoicon5, Hyacinth, Josh Cherry, Glogger, Rdb, FraKctured, Viriditas, Arthena, Georgia guy, Jacj, Wahoofive, YurikBot, SmackBot,
Pkirlin, Rigadoun, Janus303, WinBot, MegX, Jerome Kohl, VolkovBot, TXiKiBoT, AlleborgoBot, SieBot, Lucasbfrbot, Quesoman87,
ClueBot, Addbot, Jafeluv, Luckas-bot, CXCV, RibotBOT, BenzolBot, Double sharp, EmausBot, Helpful Pixie Bot and Anonymous: 15

e Harmonic series (music) Source: http://en.wikipedia.org/wiki/Harmonic%?20series%20(music)?0ldid=637745950 Contributors: Axel-
Boldt, Zundark, Karl E. V. Palmen, PierreAbbat, Merphant, Mjb, Camembert, Nevilley, Michael Hardy, Tim Starling, Julesd, Dcoet-
zee, Yonash, Wik, Hyacinth, VeryVerily, Omegatron, Cholling, 75th Trombone, Jleedev, Chinasaur, Guanaco, Wmahan, Zeimusu,
HorsePunchKid, Glogger, TonyW, Horndude77, Qef, Guanabot, Smyth, Kwamikagami, Army1987, Rbj, Rsholmes, Atlant, Keenan Pep-
per, Woodstone, Gene Nygaard, Kbdank71, Mathbot, Sborsody, Gdrbot, Ben Tibbetts, YurikBot, Zimbricchio, Biopresto, Fang Aili,
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