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www.youtube.com/c/HadiTzadtFras



QUARTER-TONE MUSIC
B R I E F  O V E R V I E W
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Half tone

OCTAVE
diveded into 12 equidistant steps



OCTAVE diveded into 24 equidistant steps
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24-TET

12-TET

QUARTER-TONE 
MUSIC

Possibility of using the additional pitches in 24TET 

without sacrificing the techniques available in 12TET.



TO  R E P RESENT  A L L  T H E  2 4  N OT ES

ADDITIONAL SIGNS OF ALTERATION
THE  QUITE  COMMON  NOTAT ION

Half sharp (or +) : raises by a ¼ tone

Half flat (or -) : lowers by a ¼ tone

The chromatic quarter-tone scale 
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SOME QUARTER TONE MUSIC COMPOSERS
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A  P I E C E  T A K E N  F R O M

24 PRELUDES FOR TWO PIANOS IN  QUARTER TONES ( 1934)
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Ivan 
Wyschnegradsky

Might be jarring and dissonant to an uninitiated listener
Initial discomfort usually disappears after a period of listening
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Quarter tones can be used to enrich the harmony
 by adding intermediate  notes  

Jacob Collier
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MAQAM MUSIC
WIDELY PRACTICED IN SEVERAL REGIONS OF THE WORLD

Prevalent in :

✓ Arabic music (maqam)

✓Turkish music (makam)

✓ Persian music (dastgāh)
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MAQAM RAST

C major C minor

Example

RAST ON G

Music by Aziz Ifzarne



QUARTER-TONES

HIDDEN IN 

OVERTONES
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OVERTONES (HARMONICS ,  PARTIALS)

Supplementary frequencies generated along the fundamental frequency 

when a musical note is produced.
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Harmonics 
frequencies are 

numerical integer 
multiples of the 
fundamental



HARMONICS PROVIDE PURE INTERVALS

1 4

P E R F E C T  
F I F T H

M A J O R
T H I R D

O C T A V E



I N T EREST ING  FAC T

 11TH HARMONIC
P R OVIDES  AN  E XCEL LENT  AP P R OXIMAT ION  O F  A  Q UARTER -TONE  I NTERVAL

M A J O R  F O U R T H
P E R F E C T  F O U R T H  +  Q T

11

1200 𝐿𝑜𝑔2

11

8
≈ 551 𝑐𝑒𝑛𝑡𝑠

Just a cent away from the value 

of the major fourth in 24-TET. 



A SPECTRUM SHOWING THE SOUND PRODUCED 

BY PLAYING  TH E NO TE C3  ( 130  H Z)  O N A PIANO

Spectrum made by Audacity



CIRCLE OF FIFTHS

PYTHAGOREAN TUNING 
Perfect fifth

Ratio of 3:2
Corresponds to
3rd harmonic

Unable to close the circle
By an excess of
≈ 23 cents

(Pythagorean comma)

CIRCLE OF FIFTHS

enables the construction 
of the 12 notes 

in the chromatic scale

Based on



H O W  TO  I D ENT I F Y  T H E  I N T ERVALS  FO R  W H ICH  
T H E  CO R RESPO NDIN G  C I RCLES  SU R R O UND  AL L  2 4  N OT ES  ?

ഥ𝒂 is a generator of ℤ/𝟐𝟒ℤ

⇔ 𝒂 is relatively prime to 𝟐𝟒

8 generators: 1, 5, 7, 11, 13, 17, 19, 23
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QUARTER TONE MUSIC

• 5 (C  D+): Major second quarter-high.

• 7 (C  E-): Neutral third.

• 11 (C  F+): Major fourth.

𝐶 = 0; 𝐶 += 1; … ; 𝐵 += 23

24-TET ≡ ℤ/𝟐𝟒ℤ



CIRCLE OF 
MAJOR FOURTHS

11th Harmonic Tuning 
(Circle of Major Fourths Tuning)

Major fourth
Ratio of 11:8

11th harmonic

Comma
Difference between 

24 major fourths and 11 octaves
≈ 32 cents



COMPARISON OF THE 11TH HARMONIC TUNING,
24-TET AND JUST SCALE 
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Degree Note
11th Harmonic Tuning 24-TET Just Scale

Ratio Cents Major fourth degree Octave degree Cents Diff (cents) Ratio Cents Diff (cents)
0 C 1.0000 0 0 0 0 0 1 0 0
1 C+ 1.0380 64 11 5 50 14 35/34 50 14
2 C#/DЬ 1.0774 129 22 10 100 29 17/16 105 24
3 D- 1.0980 162 9 4 150 12 12/11 151 11
4 D 1.1397 226 20 9 200 26 9/8 204 22
5 D+ 1.1615 259 7 3 250 9 15/13 248 11
6 D#/EЬ 1.2056 324 18 8 300 24 6/5 316 8
7 E- 1.2287 357 5 2 350 7 11/9 347 9
8 E 1.2754 421 16 7 400 21 5/4 386 35
9 E+ 1.2998 454 3 1 450 4 9/7 435 19
10 F 1.3491 518 14 6 500 18 4/3 498 20
11 F+ 1.3750 551 1 0 550 1 11/8 551 0
12 F#/GЬ 1.4272 616 12 5 600 16 7/5 583 33
13 G- 1.4814 680 23 10 650 30 16/11 649 32
14 G 1.5098 713 10 4 700 13 3/2 702 11
15 G+ 1.5671 778 21 9 750 28 17/11 754 24
16 G#/AЬ 1.5971 811 8 3 800 11 8/5 814 -3
17 A- 1.6577 875 19 8 850 25 13/8 841 35
18 A 1.6895 908 6 2 900 8 5/3 884 24
19 A+ 1.7536 972 17 7 950 22 19/11 946 26
20 A#/BЬ 1.7872 1005 4 1 1000 5 9/5 1018 -12
21 B- 1.8551 1070 15 6 1050 20 11/6 1049 20
22 B 1.8906 1103 2 0 1100 3 15/8 1088 14
23 B+ 1.9624 1167 13 5 1150 17 33/17 1148 19
24 C 2.0000 1200 - - 1200 0 2 1200 0



APPLICATIONS 

TO MAQAM MUSIC
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Focus on highly popular maqams containing the major fourth: 

APPLICATIONS TO MAQAM MUSIC

Rast

Bayati 

Saba

E-  A  

E-  A  |  Bb  E-

E-  A  |  Bb  E-

Major fourth intervals



RAST (11 TH HARMONIC TUNING)

Atlas dance
Music by: Abdelkader Errachdi



BAYATI (11 TH HARMONIC TUNING)

Marsoul alhob (love messenger)
Music by: Abdelwahab Doukkali



SABA (11 TH HARMONIC TUNING)

Howa Sahih Elhawa Ghallab
Music by: Zakaria Ahmad 



CONLUSION

• 24-TET remains the most practical tuning system due to its 
numerous advantages. 

• Nevertheless, the idea of investigating tuning systems based on 
natural harmonics remains exciting and holds symbolic 
significance.

Quarter-tone music

has roots in Nature !
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