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QUARTER-TONE MUSIC

BRIEF OVERVIEW




the mostl:c‘oun:;?: I':'l.l:::::::g syslem 12-TET

OCTAVE
diveded into 12Aequidistant steps

{ \

The smallest step = Half tone (semi-tone) =100 cents
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QUARTER-TONE 24_TET

MUSIC OCTAVE diveded into 24 equidistant steps
The smallestl step
a tor tone quarler lone
quar = 50cenls
E 2A-TET

12-TET

D# Ed

Possibility of using the additional pitches in 24TET
® without sacrificing the techniques available in 12TET.



/ TO REPRESENT ALL THE 24 NOTES \
ADDITIONAL SIGNS OF ALTERATION
) THE QUITE COMMON NOTATION
t
d Half flat (or -) : lowers by a % tone
\
" The chromatic quarter-tone scale A
fi'w;%ww' 2 T




SOME QUARTER TONE MUSIC COMPOSERS

IVAN CHARLES ALOIS DON
WYSCHNEGRADSKY IVES HABA ELLIS




A PIECE TAKEN FROM

24 PRELUDES FOR TWO PIANOS IN QUARTER TONES (1934)

[11 Tvan

Position Si —— Wyschnegradsky
b g P

D138
e T S R T e ST e
i'f e e et [—F 2
mp : mp : Simile E f—
—pp — | | — ——
_3:—_1 *—'15_: — ’:— e ':;—_ ’:-‘l
;::a. #:{‘;. simile

Might be jarring and dissonant to an uninitiated listener
Initial discomfort usually disappears after a period of listening




Quarter tones can be used to enrich the harmony
by adding intermediate notes

Jacob Collier



MAQAM MUSIC

WIDELY PRACTICED IN SEVERAL REGIONS OF THE WORLD

Prevalent in :

v Arabic music (magam)
v'Turkish music (makam)

v Persian music (dastgah)
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Example
RAST ON G

‘\‘

Music by Aziz Ifzarne
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QUARTER-TONES
HIDDEN IN
OVERTONES




OVE RTO N ES (HARMONICS, PARTIALS)

Supplementary frequencies generated along the fundamental frequency
when a musical note is produced.

Harmonics - e e e e 1
frequencies are o ———— | - st 3 /
: 6 TN RIS IR RS e S S |
multiples of the
fundamental ;




HARMONICS PROVIDE PURE INTERVALS

PERFECT MAJOR
OCTAVE FIFTH THIRD

1 2 3 4 b § < 80 1RYaER B
! ‘ ' [ | | ‘ ' = |1 '
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INTERESTING FACT

11TH HARMONIC

PROVIDES AN EXCELLENT APPROXIMATION OF A QUARTER-TONE INTERVAL

Tl

11
1200 Log, <§> ~ 551 cents

Just a cent away from the value
of the major fourth in 24-TET.
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MAJOR FOURTH
PERFECT FOURTH + QT
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-16dB-

-24dB
-30dB A
-36dB

-42dB -
-48dB-

-54dB
-60dB
-66dB
-72dE
-78dB

-84dB
-90dB

100Hz 200Hz

A SPECTRUM SHOWING THE SOUND PRODUCED
BY PLAYING THE NOTE C3 (130 HZ) ON A PIANO

Spectrum made by Audacity




(oses o\ Perfect fifth

PYTHAGOREAN TUNING Ratio of 3:2

Corresponds to
3rd harmonic

F G CIRCLE OF FIFTHS

Bb D enables the construction
of the 12 notes
Eb A in the chromatic scale

Ab E Unable to close the circle
By an excess of
= 23 cents

F#/Gb (Pythagorean comma)



QUARTER TONE MUSIC

[ ) HOW TO IDENTIFY THE INTERVALS FOR WHICH
@ THE CORRESPONDING CIRCLES SURROUND ALL 24 NOTES ?

@ a is a generator of Z/247
& a s relatively prime to 24
C=0,C+=1, .. ;B+=23 A
@ 8 generators: 1,5, 7,11, 13, 17, 19, 23

4

2A-TET = Z/241Z e 5(C D+): Major second quarter-high.
e 7(C E-): Neutral third.
e 11(C F+): Major fourth.




© 11th Harmonic Tuning

(Circle of Major Fourths Tuning)
Major fourth
Ratio of 11:8
11th harmonic CIRCLE OF
MAJOR FOURTHS
Comma

Difference between
24 major fourths and 11 octaves
=~ 32 cents




Q COMPARISON OF THE T1ITH HARMONIC TUNING,
24-TET AND JUST SCALE

Degree Note 11th Harmonic Tuning m

Ratio Cents Major fourth degree  Octave degree Cents DIff (cents Ratio Cents DIff (cents

1.0000 0 0 0 0 0 1 0 0
-- 1.0380 b4 11 5 50 14 35/34 50 14
2 C#/ Db 1.0774 129 20 10 100 29 1716 105 24
I D- 1.0980 162 9 4 150 12 12/11 151 11
4 D 1.1397 220 20 9 200 20 9/8 204 22
5 D+ 1.1615 259 7 3 250 9 15/13 248 11
B D4/tb 1.2056 324 18 8 300 24 /5 316 3
7 E= 1.2287 357 5 2 350 7 11/9 347 9
8 E 1.2754 421 16 7 400 21 b/4 386 35
9 E+ 1.2998 454 3 1 450 4 9/7 435 19
10 | F 13491 518 14 b 500 18 4/3 498 20
1T F+ 1.3750 551 1 0 550 1 11/8 551 0
BRYam (#/Gb 14272 616 12 5 600 16 /5 583 33
13 G- 14814 630 23 10 650 30 16/11 649 32
4 G 1.5098 713 10 4 700 13 3/2 702 11
15 | G+ 1.5671 778 21 9 750 28 1711 754 24
B G4/Ab 15971 811 3 3 300 11 3/5 814 -3
17 A- 1.6577 875 19 8 850 25 13/8 841 35
18 A 1.6895 908 b 2 900 3 b/3 884 24
19 ] A+ 1.7536 972 17 7 950 22 19/11 946 26
BR{EN A#/Bb 17872 1005 4 1 1000 5 9/5 1018 -12
2T B- 1.8551 1070 15 6 1050 20 11/6 1049 20
27| B 1.8906 1103 fa 0 1100 3 15/8 1088 14
23 B+ 1.9624 1167 13 H 1150 17 33/17 1148 19
24 C 2.0000 1200 - - 1200 0 2 1200 0



APPLICATIONS
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APPLICATIONS TO MAQAM MUSIC

Focus on highly popular magams containing the major fourth:

RaSt o e S —— r E- A

Bayati % e e EA|BbE

Saba 5T 1 o %e & v £ E- A BbE-




RAST (117 HARMONIC TUNING)

Note
Diff 24-TET (cents)

Steps
11th HT Steps (cents)

@
P~ ——
. do @
C D E- F G A B-
0 26 7 18 13 & 20
CD D E- E- F F G G A A B-
226 131 161 195 195 162
Atlas dance

Music by: Abdelkader Errachdi

B- C
130



BAYATI (11™ HARMONIC TUNING)

% »
*._ '
y &

Note D E- F G A Bb C D
Diff 24-TET (cents) |26 7 18 13 8 5 0 26

Steps - DE- E-F FG GA ABb BbLC CD
11th HT Steps (cents) | - 13 161 195 195 97 195 226

Marsoul alhob (love messenger)
Music by: Abdelwahab Doukkalli



SABA (11™ HARMONIC TUNING)

P A

S de e
Note D E- F Gb A Bb C Db
Diff 24-TE'T (cents) | 26 7 18 16 8 5 0 29
Steps - DE- E-F FGb Gb A ABb BbC C Db
11th HT Steps (cents) | - 131 161 98 292 97 195 129

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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