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Abstract
For the Western listener, a basic introduction to the tuning and scales used in the classical music of
India.

1 Introduction
The music of India sounds quite exotic to most Western1 audiences. Two major reasons for this are the
dierences between the two traditions in tuning2 and scales3 . The following is a short introduction to these
dierences, meant for someone who has a basic understanding of Western music theory but no knowledge of
the Indian music tradition. For an introduction that concentrates on music appreciation and avoids music
theory, please see Listening to Indian Classical Music4 . (For more about Western scales and tuning, please
see Major Keys and Scales5 , Minor Keys and Scales6 , and Tuning Systems7 .)
The term Indian Classical Music encompasses two distinct but related traditions. The Northern
Indian tradition is called the Hindustani tradition. The Southern Indian tradition is called Carnatic. (As
with many Indian words, there are a variety of spellings in common usage in English, including Karnatak
and Karnatik.) Both traditions feature a similar approach to music and music theory, but the terms used
are often dierent. For example, where the Hindustani tradition has that, the Carnatic has mela. The
following discussion focuses on the Hindustani tradition, as it is more familiar to the rest of the world.

2 Ragas
One reason that Indian music sounds so dierent to the Westerner is that the major/minor tonal system is
not used. Harmony8 , and specically tonal9 harmony, has been the basic organizing principle in Western
music - classical, folk, and popular - for centuries. In this system, a piece of music is in a certain key10 , which
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means it uses the notes of a particular major11 or minor12 scale. The harmonies developed using those notes
are an integral, basic part of the development and form13 of the music. Most of the complexity of Western
music lies in its harmonies and counterpoint14 .
The music of India does not emphasize harmony and does not feature counterpoint. In fact, most Indian
classical music features a single voice or instrument on the melody, accompanied by drone15 and percussion16 .
There is no counterpoint and no chord progression17 at all. Instead, the interest and complexity of this music
lies in its melodies18 and its rhythms19 . (Just as Indian music can seem confusing and static to someone
accustomed to listening for harmonic progressions, Western melodies - based on only two types of scales and Western rhythms - based on only a few popular meters20 - may sound overly similar and repetitive to
someone accustomed to Indian music.)
Western music divides an octave into the twelve notes of the chromatic scale21 . But most pieces of music
mainly use only seven of these notes, the seven notes of the major22 or minor23 key that the piece is in.
Indian music also has an octave divided into twelve notes. These twelve notes are called swaras; they are
not tuned like the notes of the chromatic scale (please see below (Section 3: Tuning)). Also similarly to
Western music, only seven notes are available for any given piece of music.
But there are important dierences, too. Western scales come in only two dierent "avors": major
and minor. The two are quite dierent from each other, but any major key sounds pretty much like any
other major key, and any minor key sounds basically like every other minor key. This is because the
relationships between the various notes of the scale are the same in every major key, and a dierent set
of relationships governs the notes of every minor key. (Please see Major Keys and Scales24 and Beginning
Harmonic Analysis25 for more on this.)
The seven-note thats of Indian music, on the other hand, come in many dierent "avors". The interval26
pattern varies from one that to the next, and so the relationships between the notes are also dierent. There
are ten popular thats in Hindustani music, and Carnatic music includes over seventy mela.
Although the rst note of an Indian scale is often given as C, Indian thats and ragas are not
xed in pitch27 ; any raga may actually begin on any pitch. The important information about each
that and raga "scale" is the pattern of intervals28 , the (relative) relationship between the notes,
not absolute frequencies29 .
note:
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Figure 1: Here are the scale notes for some that. For ease of comparison, it is assumed that each raga is
beginning on a (Western) C. Notice that the pattern of half step, whole step, and minor third intervals is
unique to each that. Do you notice anything else? (Answer is below, in the section on tuning (Section 3:
Tuning).)

Making for even more variety, a piece of Indian classical music may not even use all seven of the notes
in the that. The music will be in a particular raga, which may use ve, six, or all seven of the notes in the
that. And a that can generate more than just three ragas (one pentatonic30 , one hexatonic31 , and one full
raga). For example, Bilawal raga includes all 7 notes of Bilawal that (which corresponds to the Western C
major scale). Meanwhile, Deshkar and Durga are both ve-note ragas that are also based on Bilawal that.
Deshkar omits the two notes (Ma and Ni) corresponding to F and B; and Durga omits the two notes (Ga
and Ni) corresponding to E and B.
Further confusing the issue for the novice, the two traditions often use the same name for completely
dierent ragas, and there can be disagreement even within a tradition as to the name or proper execution of
a particular raga. Ragas may be invented, combined, borrowed from other traditions, or dropped from the
repertoire, so the tradition itself, including the "theory", is in many ways more uid and more varied than
the Western tradition.
It is also important to understand that a raga is not just a collection of the notes that are allowed to be
played in a piece of music. There are also rules governing how the notes may be used; for example, the notes
used in an ascending scale (aroha) may be dierent from the notes in a descending scale (avaroha). Some
notes will be considered main pitches, the "tonic" or "most consonant" in that raga, while other notes are
heard mostly as ornaments or dissonances that need to be resolved to a main note. Particular ornaments or
30 "Scales
31 "Scales

that are not Major or Minor": Section Pentatonic Scales <http://cnx.org/content/m11636/latest/#s1>
that are not Major or Minor": Section Dividing the Octave, More or Less
<http://cnx.org/content/m11636/latest/#s6>
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particular note sequences may also be considered typical of a raga. The raga may even aect the tuning of
the piece.
If this seems overly complicated, remember that the melodic and harmonic "rules" for major keys are
quite dierent from those of minor keys. (Consider the melodic and harmonic minor scales, as well as the
tendency to use dierent harmonic progressions.) This actually is quite analogous; the big dierence is that
Indian music has so many more scale types. Since the nuance and complexity of Indian music are focused
in the melody rather than the harmony, it is this large number of scales that allows for a great and varied
tradition.
Those who are particularly interested in modes and scales may notice that there is a rough correlation
between some Hindustani thats and the Western church modes32 . For example, the pattern of intervals in
Asavari is similar to that of the Aeolian mode (or natural minor33 scale), and that of Bilawal is similar to
the Ionian mode (or major34 scale). Some thats do not correlate at all with the Western modes (for example,
take a close look at Purvi and Todi, above (Figure 1: Some Example That)), but others that do include
Bhairavi (similar to Phrygian mode), Ka (Dorian), Kalyan (Lydian), and Khamaj (Mixolydian). Even for
these, however, it is important to remember the dierences between the traditions. For example, not only
is Asavari used in a very dierent way from either Aeolian mode or the natural minor scale, the scale notes
are actually only roughly the same, since the Indian modes use a dierent system of tuning.

3 Tuning
The tuning of modern Western Music35 is based on equal temperament36 ; the octave is divided into twelve
equally spaced pitches37 . But this is not the only possible tuning system. Many other music traditions
around the world use dierent tuning systems, and Western music in the past also used systems other than
equal temperament. Medieval European music, for example, used just intonation38 , which is based on a
pure39 perfect fth40 . (Please see Tuning Systems41 for more about this.)
The preferred tuning system of a culture seems to depend in part on other aspects of that culture's
music; its texture42 , scales43 , melodies44 , harmonies45 , and even its most common musical instruments. For
example, just intonation46 worked very well for medieval chant, which avoided thirds, emphasized fths, and
featured voices and instruments capable of small, quick adjustments in tuning. But equal temperament47
works much better for the keyboard instruments, triadic48 harmonies, and quick modulations49 so common
in modern Western music.
In India, the most common accompaniment instrument (as ubiquitous as pianos in Western music) is
the tanpura. (There are several alternative spellings for this name in English, including taanpura and
tambura.) This instrument is a chordophone50 in the lute family. It has four very long strings. The
strings are softly plucked, one after the other. It takes about ve seconds to go through the four-string
32 "Modes and Ragas: More Than just a Scale" <http://cnx.org/content/m11633/latest/#p2a>
33 "Minor Keys and Scales": Section Relative Minor and Major Keys <http://cnx.org/content/m10856/latest/#s3>
34 "Major Keys and Scales" <http://cnx.org/content/m10851/latest/>
35 "What Kind of Music is That?" <http://cnx.org/content/m11421/latest/>
36 "Tuning Systems": Section Equal Temperament <http://cnx.org/content/m11639/latest/#s22>
37 "Pitch: Sharp, Flat, and Natural Notes" <http://cnx.org/content/m10943/latest/>
38 "Tuning Systems" <http://cnx.org/content/m11639/latest/#p12a>
39 "Tuning Systems": Section Pythagorean Intonation <http://cnx.org/content/m11639/latest/#s11>
40 "Interval" <http://cnx.org/content/m10867/latest/#p21a>
41 "Tuning Systems" <http://cnx.org/content/m11639/latest/>
42 "The Textures of Music" <http://cnx.org/content/m11645/latest/>
43 "Scales that are not Major or Minor" <http://cnx.org/content/m11636/latest/>
44 "Melody" <http://cnx.org/content/m11647/latest/>
45 "Harmony" <http://cnx.org/content/m11654/latest/>
46 "Tuning Systems" <http://cnx.org/content/m11639/latest/#p12a>
47 "Tuning Systems": Section Equal Temperament <http://cnx.org/content/m11639/latest/#s22>
48 "Triads" <http://cnx.org/content/m10877/latest/>
49 "Beginning Harmonic Analysis": Section Modulation <http://cnx.org/content/m11643/latest/#s4>
50 "Classifying Musical Instruments": Section Chordophones <http://cnx.org/content/m11896/latest/#s21>
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cycle, and the cycle is repeated continuously throughout the music. The long strings continue to vibrate for
several seconds after being plucked, and the harmonics51 of the strings52 interact with each other in complex
ways throughout the cycle. The eect for the listener is not of individually-plucked strings. It is more of a
shimmering and buzzing drone that is constant in pitch53 but varying in timbre54 .
And the constant pitches of that drone are usually a pure55 perfect fth56 . You may have noticed in
the gure above (Figure 1: Some Example That) that C and G are not atted or sharped in any of thats.
Assuming tuning in C (actual tuning varies), two of the strings of the tanpura are tuned to middle C, and one
to the C an octave57 lower. The remaining string is usually tuned to a G (the perfect fth). (If a pentatonic
or hexatonic raga does not use the G, this string is tuned instead to an F. The pure perfect interval is still
used however, and you may want to note that a perfect fourth is the inversion58 of a perfect fth.) So a just
intonation59 system based on the pure fth between C and G (or the pure fourth between C and F) works
well with this type of drone.
Pure intervals, because of their simple harmonic60 relationships, are very pleasing to the ear, and are
used in many music traditions. But it is impossible to divide a pure octave into twelve equally spaced pitches
while also keeping the pure fth. So this brings up the question: where exactly are the remaining pitches?
The answer, in Indian music, is: it depends on the raga.
Indian music does divide the octave into twelve swaras (p. 2), corresponding to the Western chromatic
scale. Also, just as only seven of the chromatic notes are available in a major or minor scale, only seven
notes are available in each that (p. 2). But because just intonation is used, these notes are tuned dierently
from Western scales. For example, in Western music, the interval61 between C and D is the same (one whole
tone62 ) as the interval between D and E. In Indian tuning, the interval between C and D is larger than the
interval between D and E. Using the simpler ratios of the harmonic series63 , the frequency64 ratio65 of the
larger interval is about 9/8 (1.125); the ratio of the smaller interval is 10/9 (1.111). (For comparison, an
equal temperament whole tone is about 1.122.) Western music theory calls the larger interval a major whole
tone66 and the smaller one a minor whole tone67 . Indian music theory uses the concept of a shruti, which
is an interval smaller than the intervals normally found between notes, similar to the concept of cents68 in
Western music. The major whole tone interval between C and D would be 4 shruti s; the minor whole tone
between D and E would be 3 shruti s.
In some ragas, some notes may be attened or sharpened by one shruti, in order to better suit the mood
and eect of that raga. So, for tuning purposes, the octave is typically divided into 22 shruti s. This is only
for tuning, however; for any given that (p. 2) or raga, only twelve specically-tuned notes are available. The
22 shruti s each have a specic designation, and the intervals69 between them are not equal; the frequency
ratios between adjacent shruti s ranges from about 1.01 to about 1.04.
As mentioned above, there is a great variety of traditions in India, and this includes variations in tuning
51 "Harmonic Series" <http://cnx.org/content/m11118/latest/>
52 "Standing Waves and Musical Instruments": Section Standing

Waves in Wind Instruments
<http://cnx.org/content/m12413/latest/#s2>
53 "Pitch: Sharp, Flat, and Natural Notes" <http://cnx.org/content/m10943/latest/>
54 "Timbre: The Color of Music" <http://cnx.org/content/m11059/latest/>
55 "Tuning Systems": Section Pythagorean Intonation <http://cnx.org/content/m11639/latest/#s11>
56 "Interval" <http://cnx.org/content/m10867/latest/#p21a>
57 "Octaves and the Major-Minor Tonal System" <http://cnx.org/content/m10862/latest/>
58 "Interval": Section Inverting Intervals <http://cnx.org/content/m10867/latest/#s3>
59 "Tuning Systems" <http://cnx.org/content/m11639/latest/#p12a>
60 "Harmonic Series" <http://cnx.org/content/m11118/latest/>
61 "Interval" <http://cnx.org/content/m10867/latest/>
62 "Half Steps and Whole Steps" <http://cnx.org/content/m10866/latest/>
63 "Harmonic Series" <http://cnx.org/content/m11118/latest/>
64 "Frequency, Wavelength, and Pitch", Figure 1: Wavelength, Frequency, and Pitch
<http://cnx.org/content/m11060/latest/#g1b>
65 "Musical Intervals, Frequency, and Ratio" <http://cnx.org/content/m11808/latest/>
66 "Tuning Systems": Section Just Intonation <http://cnx.org/content/m11639/latest/#s12>
67 "Tuning Systems": Section Just Intonation <http://cnx.org/content/m11639/latest/#s12>
68 "Tuning Systems" <http://cnx.org/content/m11639/latest/#p3d>
69 "Interval" <http://cnx.org/content/m10867/latest/>
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practices. For example, Dhrupad, a very old form of North Indian music, can be considered as dividing the
octave into 84 rather than 22 microtones, including unusual variations on the C and G drone pitches which
are not based on the pure intervals.
In spite of the fact that these tunings are based on the physics of the harmonic series70 , Indian music
can sound oddly out of tune to someone accustomed to equal temperament71 , and even trained Western
musicians may have trouble developing an ear72 for Indian tunings. As of this writing, one site devoted to
helping Western listeners properly hear Indian tunings was The Perfect Third73 .

4 Note Names
As mentioned above, Indian music, like Western music, recognizes seven notes that can be sharped or atted
to get twelve notes within each octave. A atted note is called komal. A sharped note is called teevra.

Indian Note Names

Figure 2: Since Indian scales are not xed to particular frequencies74 , remember that it is more accurate
to consider these scale names as being compared to a "moveable do" system (in which "do" may be any
note) than a "xed do" (in which do is always the C as played on a Western piano).
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Suggested Reading

• B. Subba Rao's 4-volume Raga Nidhi (Music Academy, Madras, 1996) is an encyclopedic resource that

describes in detail both Hindustani and Karnatak ragas.

Online Resources available as of this writing
• This Hindustani Classical Music75 site included audio examples closely linked to explanations intended

for Western musicians, as well as to Western-style notation of the examples. Although Western notation

70 "Harmonic Series" <http://cnx.org/content/m11118/latest/>
71 "Tuning Systems": Section Equal Temperament <http://cnx.org/content/m11639/latest/#s22>
72 "Ear Training" <http://cnx.org/content/m12401/latest/>
73 http://www.perfectthird.com
74 "Frequency, Wavelength, and Pitch" <http://cnx.org/content/m11060/latest/>
75 http://www.raag-hindustani.com
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is not ideal for capturing Hindustani tunings or ornaments, musicians who are very accustomed to
common notation76 may nd the extra "orientation" to be very helpful.
• This Introduction to Indian Music77 has extensive audio and video examples, as well as easy-tounderstand discussions of the subject.
• A site dedicated to Hindustani musician Ustad Amir Khan78 includes an extensive list of links to online
recordings. The beginning of each item on the list is the name of the raga in the recording.

Search Suggestions
• If you would like to listen to a particular raga, try searching for it by name (for example "bhairav")

on YouTube, or a general search for audio or video of that raga ("bhairav audio" or bhairav video").

Taking Lessons

As globalization proceeds, it also becomes more and more possible to study Indian music in face-to-face
lessons outside of India. As hinted above, the traditions that are included within the term "Indian classical
music" are many and varied. This may be at least partly due to the powerful inuence within these traditions
of the most well-respected musician-teachers. Unlike Western music teaching, which emphasizes standardized
approaches to theory and performance practice, Indian music teaching rests more within specic schools of
practice and teacher-student relationships. Consider the connotations of the word "guru" (the fundamentallyinuential teacher) when it is borrowed into English. If you decide to actually pursue this topic by studying
with an Indian music teacher, you may want to choose the teacher at least partly based on his or her
school/genre/tradition, which will probably strongly inuence your understanding and approach to Indian
music as you learn about it from within that tradition.
Thanks to everyone who participated in the survey! It was very useful to me, both as a
researcher and as an author, to get a better picture of my readers' goals and needs. I hope to begin
updating the survey results module79 in April. I will also soon begin making some of the suggested
additions, and emailed comments are still welcome as always.
note:

76 "The Sta" <http://cnx.org/content/m10880/latest/>
77 http://www.chandrakantha.com/articles/indian_music/
78 http://www.stat.psu.edu/∼mharan/amirkhan.html
79 "A Survey of Users of Connexions Music Modules" <http://cnx.org/content/m34234/latest/>
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