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“Arel-Ezgi-Uzdilek” Sistemi ile Tiirk Makam Miizigi (makamlara dayali Sanat Miizigi ve
Halk Miizigi) icrast arasinda uzun siireden beri var oldugu algilanan uyusmazilik, ses
kayitlarimin bilgisayar ¢oziimlemeleri yoluyla kesinlestirilmis bulunmaktadir. Bulgular, Tiirk
Makam Miizigi’'ne ozgii, ne ki, hazirdaki kuramin yer vermedigi c¢ok cesitte “orta ikili”
araligin, tartismaya yer birakmayacak sekilde bilhassa ¢calindigini géstermektedir. Sozkonusu
“orta ikili” araliklar, 2/3, 3/4 ve 4/5 tanini seklinde aciklanabilmekte olup, Tiirkiye’de, 20.
Yiizyilin baslarinda gerceklestirilen Musiki Inkilabi’min kilit isimlerince “ceyrek-tonlar”
olarak vasiflandirilmislardir. Ortiismezlik, icrada ve egitimde kullanmilan yiiriirliikteki gayri
miisavi 24 perdeli kuramin, Makam Miizigi mirasini Bizans ve Arap Uygarliklari ile
iliskilendirdigi  diistiniilen  “ceyrek-tonlar1” disarlayacak big¢imde kurgulanmasindan
kaynaklaniyor goriinmektedir. Bu bildiride, nazariyat-icra birligini saglayabilmek iizere,
oktavi 34 ve 41 esit parcaya bolmekle elde edilen diisiik ¢oziiniirliiklii, 46, 53 ve 72 esit
parcaya bolmekle elde edilen orta ve yiiksek ¢oziiniirliiklii yedirimlere temas edilecek, ayrica,
yazarmn gelistirdigi ve miinhaswran tasarlayip yaptirdigr bir kanuna uyarladigr 79-sesli bir
diizen ac¢iklanacaktir. Sabit-perdeli bir Makam Miizigi kuraminin yeniden insasi ¢ergevesinde,
bir koldan diisiik ¢oziiniirliiklii 34- veya 41- ton esit taksimata, diger koldan yiiksek
coziintirliiklii 79-sesli diizene yakinsanmasi onerilmektedir.

Neden “Makam Miizigi” diyoruz, “Tirk Makam Miizigi” tamimmlamasi neyi isaret
ediyor?

Oncelikle, “Klasik Tiirk Musikisi” (KTM), “Tiirk Tasavvuf Musikisi” (TTM), “Tiirk Sanat
Miizigi” (TSM), “Geleneksel Tiirk Sanat Miizigi” (GTSM), “Tiirk Halk Miizigi” (THM) ve
“Alaturka” gibi, her biri bir digeri kadar anlam yiiklii deyimlerle kars1 karsiya oldugumuz bir
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evrede, “Makam Miizigi” tabiri ile ne kastettigimizi agikliga kavusturmaliy1z.

Itiraf edilmeli ki, miizik camiamiz bir kavram kargasasi i¢inde bulunuyor. Klasikal Bati
Miizigi formasyonu edinmis biri olarak, izledigim manzara karsisinda endiseliyim. Elimizde
tek-porteli bir repertuvar var... Cogunlukla niianssiz, Ozenli sayilamayacak bi¢imde
hazirlanmis, hangi sazlarla seslendirilecegi belirtilmemis, c¢algt partileri hemen hi¢ olmayan,
enstrumantasyondan yoksun... Neredeyse tiim notalar yakin ge¢miste alelacele yazilmus.
Ustelik, yukarida saydigimiz kategorilerin hangisine tekabiil ettigi pek belli degil...

Ornegin, Hammamizade Ismail Dede Efendi'nin "Ey biit-i nev eda, olmusam miibtela" giifteli
Hicaz sarkisimi ele alalim... 19. Yiizyil’in karakteristik 6zelliklerini tasiyan bu sarki, KTM
midir, TSM midir, yoksa GTSM midir? Pekiyi, baglama, kaval veya kabak kemanenin de
dahil oldugu bir saz toplulugu ile ¢alinacak olsa, bu par¢anin THM olarak algilanmasina bir
mani var midir?

......
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Benzer bicimde, Hafiz Post’un Rast “Gelse o suh meclise, naz ii tegafiil eylese”, Tanburi
Mustafa Cavus’un Hisar-Buselik “Ddék ziilfiinii meydana gel” ve Yesari Asim Ersoy’un Hicaz
“Yar saglart lile Lile” giifteli eserlerine bakalim... Devlet Klasik Tiirk Miizigi Korosu
seslendirdiginde mi bunlar KTM olacaktir? Bir eser TRT nin elinden gecince “sanat” vasfina
kavusuyor da mi1 ona “Sanat Miizigi” diyoruz? Yahut, Devlet Tiirk Halk Miizigi Toplulugu
seslendirirse THM parcast m1 olacaktir? S6z konusu eserleri dinleyen zaten “halk” degil mi
ki, ayrica Halk Miizigi diye bir tiir ihdas ediyoruz?

Sanirim bunlar yerinde sorular. Birbirinden birazcik farkli iisluplari/tarzlar, miizigin
dokusunda ciddi bir degisme goriilmedigi halde, hemen “tiir” diye adlandirmada, endise
ederim ki, fazlasiyla aceleci davranmisiz.

Oysa, Bati toplumlar1 boyle meselelerle ugrasmiyor. Farkli icra isliiplarin1 ve ekollerini
kapsayan Klasikal-Kontemporen tiir, bu gelenegi muhafaza eden (ad1 ({istiinde)
konservatuvarlar tarafindan yeni kusaklara aktariliyor ve eskiyle baglar koparilmaksizin, tarih
boyunca organik bir bicimde evriliyor. Keman yahut piyano sololarindan tutun da, devasa
senfoni orkestralarina ve korolara kadar her c¢esit icra gelenegi bu ¢ergevede
degerlendirilebilir. S6zkonusu icra geleneklerinde, piyanofortenin tartisilmaz agirhigi
sayesinde, ¢ok iyi tanidigimiz 12-ton esit taksimat diisturu iki yiizyildir hakim.

Klasikal-Kontemporen tiirlin yan1 sira (gitar ve elektronik klavye kisitlamasiyla hepsi benzer
sistem ve nota kullanan) Blues, Caz, Rock, Country, Hip-Hop gibi yerel ve popiiler miizikler
ve eski Bati kolonilerinden Avrupa ile Amerika’ya intikal etmekte olan etnik miizikler
animsanmalidir. World Music ve Fusion denilen sentezler bunlar arasindadir. En ¢ok revacta
olanlar da, malum, Hint ve Arap miizikleri (diger bir deyisle, “Oryantal”) olmaktadir. Bati’nin
etnik, yani kendi kiiltiirii disindan olana meraki o kadar fazladir ki, bazi {iniversitelerin miizik
boliimlerinde, Endonezya’ya 6zgii “Gamelan Orkestralari”nin kuruldugu bilinmektedir.

Bize donelim... Zihin karisikligini biraz olsun gidermemiz yararli olur. “Makam Miizigi”
deyimini bu c¢ercevede benimsiyorum. “Tirk Makam Miizigi” deyisinden, farkli calgi
gruplarini, icra tsluplarini veya tavirlart degil, tipki Klasikal-Kontemporen Bati Miizigi’nde
oldugu gibi, tonlarin/modlarin karsiligi olan makamlar ile Oriilmiis repertuvart anlamamiz
gerektigini digiiniyorum. Bdyle olursa, “Tiirk” On-ekini kullanmadigimiz hallerde —
Brahms’in, Sostakovi¢’in, Copland’in, baska bagka milletlere mensup olmalarina ragmen
Klasikal-Kontemporen Bati Miizigi yapmis olmalarina benzer bicimde — bize komsu
toplumlarin makamlara/destgahlara dayali eserlerini de “Makam Miizigi” kapsaminda
gbzetebiliriz. Boylece, Abdiilvehhab ve Ummii Giilsiim, ¢ok-kiiltiirliiliigiimiiziin birer unsuru
haline geliverir. Ayrica, Ermeni, Rum ve Musevi asilli miizik¢ilerimizin, yer yer sovenizme
gecit verebilen bir Tiirk milliyetciligi zemini disinda degerlendirilebilecek olmalar1 da, bu
sayede miimkiin olmaktadir.

Nicin dogrudan “Tiirk Musikisi” demedigimize dair ilave bir gerekce olarak, seksen yildir
mustarip oldugumuz “Alaturka-Alafranga catigsmasini” ileri siirebiliriz. Tiirk Musikisi/Miizigi
denince, “Tiirklerin yaptigr miizikten bagka bir miizik ¢agrismiyor. Batililasmis modernist
Tiirkler ile, Dogulu degerlere sahip ¢ikan muhafazakar Tiirkler arasinda irksal/etnik bir ayirim
yapilamayacagindan, iistelik Dogu-Bat1 ¢ekismesi hayatimizin akisinda yerini hala ayni bir
cizgide korudugundan, tek basina “Tiirk Musikisi/Miizigi” demek, ne yazik ki, sadece zihin
bulanikligina yol agiyor. Arkasindan milyonlar siiriikleyen “Ciktik a¢ik alinla on yilda her
savastan” ne kadar Bat1 Miizigi sayilabilir? Bu parcayr Batililar sdylemiyor, biz sdyliiyoruz.
Ya 50’11 yillardan beri revagta olan pop miizikler? Celal Ince’ler, Erol Biiyiikburg’lar? Erkin



Koray’lar? Cahit Berkay’lar? Barig Mango’lar? Sonugta, tiim bu sanat¢ilar, ama bildigimiz
anlamda “makamsiz”, ama Bati usullerince, pekala Tiirk Miizigi yapmislardir; ¢iinki,
herseyden Once, kiiltlirlimiiziin i¢inden ¢ikmiglardir ve Tiirk’tiirler.

Ozetleyecek olursak; Klasikal Bat1 Miizigi’'ndekinden daha ¢ok perdeli bir ses diizenini isaret
eden, nev-i sahsina miinhasir makamlara dayali, pek ¢ok icra lislubunu ve tavrini blinyesinde
barindiran, siklikla tanbur, ud, kanun, kemence, ney, baglama, kaval gibi sazlarla ve kokte
Tiirk uyruklulular ya da Tiirk dostu yabancilar tarafindan seslendirilen, genelde teksesli tiire,
“Tiirk Makam Miizigi” demekteyiz.

Icra ile ortiisen nazariyat modeli arayis1

Gayri misavi 24 perdeli taksimatin, sdylendigi gibi Tirk Makam Miizigi’nin biitiin
araliklarini ifade edebilecek bir sistem olmadigi ve icrayi biitlinliyle karsilamaya yetmedigi,
yapilan frekans Ol¢limleri ve analizleri zemininde ortaya konmustur (Karaosmanoglu &
Akkocg, 2003). Bilhassa Ussak, Saba, Hiizzam, Karcigar gibi makamlarda, 13:12, 12:11,
11:10 gibi siiperpartikiiler (n+1/n formiiliine dayali) oranlarla temsil edilebilecek ve kabaca
2/3, 3/4 ve 4/5 taniniye karsilik gelen karakteristik orta ikili araliklar kullanildig1 ve bunlarin
gelisiglizel sapmalar olmadig: iyice agiklik kazanmistir (Yarman, et al., 2008).

20’li ve 30’lu yillar boyunca gergeklestirilen “Musiki Inkilabr” siirecinde (Pagaci, 1999),
Bizans ve Arap Uygarliklan ile iliskilendirilip “ceyrek-ton” tabir edilen bu araliklar,
“Alaturkay1 diglamada gerekce gosterilmisti. Ilgingtir, icra ve egitimde kullanilan
yiriirliikteki tartismali nazariyat, tam da gelenege darbe indirilmeye baslandig1 bir donemde
sekillenmistir. Rauf Yekta, Saadettin Arel ve Suphi Ezgi tarafindan temelleri atilan gayri
misavi 24 perdeli taksimat ve buna dayali nazariyat modeli; “¢ceyrek-tonsuz”, dolayisiyla,
Arap yahut Bizans kaynakli sayilmaktan uzak tutulabilecek, son toplamda ise “Musiki
Inkilabr’nin tepkisini celbetmeyecek bir Tiirk Makam Miizigi” kurgusuna hizmet eder
goriinimdedir. Uyusmazlik, iste, makamlara dayali mirast Bizans yahut Araplar ile
iliskilendiren “ceyrek-tonlarin”, bahsedilen gerekge ile, sistem digina itilmek istenmesi sonucu
olarak viicut bulmus goriinmektedir (Yarman, 2008).

Notada yazildig1 gibi seslendirilmeyen makamlardaki degisken derecelerin, yiiriirliikteki
“Arel-Ezgi-Uzdilek” (AEU) adli gayri miisavi 24 perdeli taksimata dayali nazariyatta
sOylenene kiyasla, ka¢ komma daha dik, yahut daha pest ¢alinacagi, son zamanlarda tartisma
konusu olagelmektedir. Bu egilim, her halde, hazirdaki nazariyatin yer vermedigi orta ikili
araliklar1 ifade etme ihtiyacindan kaynaklantyor olmaktadir.

Hem sonra, glinlimiizde tanbura, yegah-neva aralig1 boyunca 32 veya daha ¢ok sayida destan
baglaniyor. Aymi ¢er¢evede, kanun yapimcilari, yarim-ton mandallarin1 Bati’dan getirtilen
akort aygitlarina gore, logaritmik olarak oktavin on ikide birine ¢akip, esige kadar olan aray1
altt esit kisma boliiyorlar; baska bir deyisle, oktavi pratikge, muhtemelen pek bilingli
olmadan, 72 esit parcaya taksim ediyorlar. Bu durumdan anlasiliyor ki, icranin hal-i hazirdaki
nazariyat ile catismamasi olanaksizdir.

Oyleyse, yazilan ile ¢alinan arasinda tutarsizlik olmamasi adina, duyurulan araliklar1 hakkiyla
kapsayacak yeni bir nazariyat modeli ve buna iliskin bir notasyon gelistirmek veya hazirdaki
notay1 yeniden yorumlayip elden gec¢irmek gerekmektedir.



Sabit-perdelilik

Tirk Makam Miizigi’nde, gayri misavi 24 perdenin disina higbir surette c¢ikilmamasi
gerektigini  sOyleyenler oldugu gibi, perdelerin sabitliginin olmadigi, dolayisiyla
Ogrenilemeyecegi, olsa olsa “mesk yoluyla gegilebilecegi” seklinde tutucu goriisler
serdedenler de vardir.

Bu savlarin higbirine katilmamiz miimkiin degildir. Bir kere, “Arel-Ezgi-Uzdilek” sisteminde
bazi makamlara 6zgii karakteristik orta ikili araliklar bulunmamakta, bunlarin eksikligini
telafi edebilmek {izere tanburlara ilave destanlar baglanmakta, kanunlara ise fazladan
mandallar ¢akilmaktadir. Diger yandan, sesler arasinda, ka¢iilmaz olarak, matematiksel
iligkiler olacaktir. Sozgelimi, rast-neva, diigah-hiiseyni, segah-evi¢ arasinin, ama saf, ama
tempere, her zaman tam begli duyurulmasi gerektigini sdyleyebilecegizdir.

Kald1 ki, kanun, tanbur ve ney, “perdeli sazlardir” ve en azindan kanunun ve tanburun
perdeleri icra boyunca sabit durur. Ney perdelerinin ¢ok esnek oldugunu kabul etsek bile,
yiiksek ¢oziiniirliklii bir ses-izgarasinin, calinan frekanslar1 tatminkar bir yaklagiklikla
tutturmasi olanakli olmalidir.

Bat1 Miizigi’nde de iiflemeliler ile yaylilar 12-ton esit taksimattan (tET) sapmalar gosterir,
ancak bu diizen, cikartilan sesleri tatmikar bicimde temsil edebilmektedir. Ustelik, tiim
calgilarin egitimi, klavyeli ¢algilara mahsus 12-tET’e gore ayarlanmistir. Miizik egitiminde
sabit-perdeliligi esas almanin ne kadar faydali ve gerekli oldugunu tartigmak zaittir.

Demek ki, Tirk Makam Miizigi’nin aslina en uygun bir nazariyatini vazedebilmek {izere,
muglakligi diglayan, ama esneklige miisaade eden bir tiir “mikrotonal sabit-perdelilige”
yakinsamak, temel bir amag olarak belirmektedir.

Makam Miizigi icin sabit-perdeli diizenlerden bir yelpaze

Tiirk Makam Miizigi’nde, oktavi logaritmik olarak esite bolen temperamanlar arasindan, 53
ve 72-ton esit taksimatlar biliyoruz. Ilki, makamlardaki degisken perdelerin ka¢ komma dik
yahut pest calinacagini ifade etmekte kullanilan nazari bir arag¢ olarak, yarim yiizyili agkin bir
siiredir giindemdedir (Aksoy, 1995). Ikincisi, Bat1 Miizigi ile etkilesimler sonucu kanunlara
tatbik edilir hale gelmis olan, “oktavda 12 esit yarim-ton metodolojisinin™ ayrintilandirilmis
seklidir. Her ikisi de ¢ok muhkem sistemlerdir.

53-tET, gayri miisavi 24 perdeli taksimati en ¢ok 1 sent mutlak hata ile sarmaliyor. Zaten,
yiirtirlikteki nazariyati anlatirken, “taninide 9, oktavda 53 komma var” diyerek bunu
kasdediyoruz. Hele Ussak, Saba, Hiizzam ve Karcigar gibi makamlara 6zgii 6 ve 7 kommalik
orta ikilileri agiklamakta vazge¢ilmez oldugu malumdur (Yarman, et al., 2008).

Ancak, kanunlarda baska bir sistem olan 72-tET goriilityor. Bu iki ses diizeni arasinda, yer yer
yarim kommay1 bulan farklar var. 72-tET de daha ¢ok ayrintt mevcut. 53°ten daha ytiksek bir
cozlinlirliik istenirse, oktavi 72 esit parcaya bolmenin avantajlar1 6ne ¢ikacaktir.

Hazir o kadar yukar sayilarda geziniyor iken, Oktavi 159°a boliip 79 sesi ayiklamak suretiyle
elde ettigim ve Ejder Giile¢ tarafindan imal edilen bir kanuna tatbik ettigim sistemden
bahsetmek isterim. Jenerator araligr 15.1 sent, yani 2/3 Holder kommasi olan bu sistemin
ozellikleri sunlar:



. Ana makamin, “Arel-Ezgi-Uzdilek”te Do major olarak tanimlanan Cargah yerine,

eskiden oldugu gibi, Rast olmasi (Levendoglu, 2003) ve bu makamin temel dizisinin
dizekte natiirel (arizasiz) notalarla gosterilebilmesi.

Bati notasmin beraberinde getirdigi standart diyapazon® ile uyumlu olarak, Rast
dizisinin piyanofortenin beyaz tuslarina yaklasik olarak denk geldigi “Siipiirde
Ahengin” esas alinmasi.

Rast’in 3. derecesi olan segah ve 7. derecesi olan eve perdelerinin, dizinin insasinda
kullanilan begliler zinciri kopmaksizin elde edilmesi.

Yine Rast dizisinin 3. ve 7. derecelerinin, kesintisiz bir diger besliler zincirinden
hareketle, daha dik olan buselik ve mahur perdeleri ile ikame edilebilmesi ve boylece
Mahur dizisine gecki yapilabilmesi.

Icrada goriilen cesitli “orta ikili” araliklarin, diigah-segah, cargah-saba, neva-hisar
gibi konumlara yerlestirilmesi.

Bu tiir islemlerin, natiirel tonlarda oldugu kadar, diyezli ve bemollii tonlarda da
gergeklestirilebilmesi ve boylece kanun sazinda her ahenge 6teleme (transpozisyon)
yapilabilecek olmasi.

Kromatik geckiler i¢in 12-sesli kapali bir dongiiniin ¢ekip ¢ikarilabilmesi.

Notasyonda tutarsizliklar olmamasi ve arizalarin mikrotonal c¢okseslilige elverisli
olmasi.

79’lu sistem, her seste en yiiksek 8 sent sapma ile, dizilerin herhangi bir dereceye
otelenmesine son derece elverisli nazari bir aragtir.

79-sesli diizenin notalandirilmasinda, George Secor ve David Keenan tarafindan gelistirilmis,
“Sajital” adl1 “mikrotonal sistemi” benimsedim (Secor & Keenan, 2006). Bildik diyezlerin ve
bemollerin yanisira, sadece ii¢ ¢esit mikrotonal ariza ile biitiin komma ayrintilar1 ifade
edilebilmektedir. Bu arizalar soyledir:

1.

2.

3.

Bir derece kaldiric1 ve indirici sol yarim oklar/ & \,
iki derece kaldirici ve indirici sag yarim oklarN & ),

Ug derece, yahut ceyrek-ton kaldirici ve indirici tam oklar N & V.

Bu hesapca, 1 + N = N bagintisi, daima gegerlidir. Diyezler ve bemoller hep 6 derece, ¢ift

diyezler ve ¢ift bemoller 12 derece olup, aradaki sesler Sajital Sistem’deki mikrotonal arizalar
bunlara eklenerek, yahut bunlardan ¢ikartilarak, bulunmaktadir. Notasyon, gayet tutarlidir.

2 Ad/La =440 hz



79-sesli diizeni ve buna gore 17 bolgede toplanan geleneksel perdeleri asagida veriyoruz

(Tablo 1):
Tablo 1: 79-sesli diizende 17 geleneksel perde bolgesi
Derece Sent 159-tET 17 Perde Bolgesi Oranlar
0: 0.000 0 Rast-C 171
1: 15.094 2 Dik Rast 126/125,100/99,81/80
2: 30.189 4 (Sarp Rast) 64/63,3125/3072,55/54
3: 45.283 6 (Rast+irha) 128/125,36/35,33/32
4: 60.377 8 (nerm Suri) 729/704,28/27,27/26
5: 75.472 10 Suri 25/24,117/112,22/21
6: 90.566 12 Nim Zengule 20/19,256/243,135/128
7: 105.660 14 17/16,16/15,2187/2048
8: 120.755 16 15/14,14/13
9: 135.849 18 Zengule kiimesi 14/13,27/25,13/12
10: 150.943 20 88/81,12/11,35/32
11: 166.038 22 11/10,54/49
12: 181.132 24 Zengule 65536/59049,10/9
13: 196.226 26 Diigah-D 28/25,9/8
14: 211.321 28 Dik Diigah 9/8,26/23
15: 226.415 30 (Sarp Diigah) 256/225,8/7
16: 241.509 32 Nim Kiirdi 144/125
17: 256.604 34 (Nim Nihavend) 37/32,81/70,125/108
18: 271.698 36 Nerm Kiirdi 7/6
19: 286.792 38 Kiirdi 33/28,13/11,32/27
20: 301.887 40 Dik Kiirdi 32/27,25/21,81/68
21: 316.981 42 Nihavend 6/5,19683/16384
22: 332.075 44 Hicazi Segah 63/52,40/33,17/14
23: 347.170 46 Ussaki Segah 39/32,11/9,27/22
24: 362.264 48 Sabai Segah 16/13,100/81,21/17
25: 377.358 50 Segahge 31/25,41/33,46/37,5/4
26: 392.453 52 Segah-E 5/4,64/51,59/47
27: 407.547 54 Buselik (E*) 81/64,19/15,33/26
28: 422.642 56 Nisabiir 14/11,23/18,32/25
29: 437.736 58 (Dik Nisabiir) 9/7
30: 452.830 60 (Buselik+irha) 35/27,13/10
31: 467.925 62 (Nisabiir+irha) 38/29,21/16
32: 483.019 64 Nerm Cargah 33/25,37/28
33: 498.113 66 Cargah-F 4/3
34: 513.208 68 Dik Cargah 39/29,35/26,27/20
35: 528.302 70 (Sarp Cargah) 19/14,49/36
36: 543.396 72 Nim Hicaz 26/19,48/35,11/8
37: 558.491 74 (Nim Saba) 11/8,29/21
38: 573.585 76 Nerm Hicaz 25/18,32/23,39/28
39: 588.679 78 Hicaz 7/5,1024/729,45/32
40: 603.774 80 Uzzal 24/17,17/12




41: 618.868 82 Saba 10/7

42: 633.962 84 23/16,36/25,49/34
43: 649.057 86 Suba kiimesi 16/11,8192/5625,35/24
44 664.151 88 22/15,69/47,72/49
45: 679.245 90 37/25,40/27

46: 701.887 93 Neva-G 3/2

47: 716.981 95 Dik Neva 53/35,50/33,1024/675
48: 732.075 97 (Sarp Neva) 32/21,29/19,75/49
49: 747.170 99 (Neva+irha) 192/125,20/13,54/35
50: 762.264 101 (Nerm Bayati) 45/29,59/38,14/9
51: 777.358 103 Bayati 25/16,47/30,11/7
52: 792.453 105 Nim Hisar 30/19,128/81,19/12
53: 807.547 107 43/27,8/5,6561/4096
54: 822.642 109 37/23

55: 837.736 111 Hisar/Hiizzam kiimesi 34/21,81/50,13/8
56: 852.830 113 44/27,18/11,105/64
57: 867.925 115 28/17,33/20

58: 883.019 117 Hisar(ek) 32768/19683,5/3
59: 898.113 119 Hiiseyni-A4 5/3,42/25,27/16
60: 913.208 121 Dik Hiiseyni 27/16,39/23,17/10
61: 928.302 123 (Sarp Hiiseyni) 128/75,41/24,12/7
62: 943.396 125 Nim Acem 50/29,216/125,64/37
63: 958.491 127 (Nim Dik Acem) 125/72,40/23,47/27
64: 973.585 129 Nerm Acem 7/4,225/128

65: 988.679 131 Acem 23/13,16/9

66: 1003.774 133 Dik Acem 16/9,25/14

67: 1018.868 135 Sarp Acem 9/5,59049/32768
68: 1033.962 137 29/16,20/11

69: 1049.057 139 Eve kiimesi 11/6

70: 1064.151 141 37/20,50/27,13/7
71: 1079.245 143 Nerm Evc 28/15

72: 1094.340 145 Evc-B 15/8,32/17,17/9
73: 1109.434 147 Mahur (B*) 256/135,243/128,40/21
74: 1124.528 149 Dik Mahur 21/11,23/12,48/25
75: 1139.623 151 (Mahurek) 27/14,29/15,31/16
76: 1154.717 153 (Mahur+irha) 37/19,39/20,125/64
77: 1169.811 155 (Dik Mahur+irha) 49/25,55/28,6144/3125
78: 1184.906 157 Nerm Gerdaniye 2025/1024,105/53
79: 1200.000 159 Gerdaniye-C 2/1

Fakat ya tanburlar? Her ne kadar saplar1 hayli uzun ise de, baglanabilecek destanlar sinirlt
sayida. Bir de baglamalar1 diistinmek zorundayiz. Bu durumda 53-tET’den “daha az hacimli”
diizenlere yogunlasmak gerekebilir. Bunlar, kii¢iikten biiylige dogru, 34-tET, 41-tET ve 46-
tET. Jenerator araliklar, sirastyla, 706, 702 ve 704 sentlik tam besliler.

46-tET i¢inde, tipki 53-tET de oldugu gibi, iki tane orta ikili var ve ¢ekici bir sistem. Oktavi
41 esite dilimledigimizde ise, gayri miisavi 24 perdeli sistemi tahammiil edilebilir bir
yaklagiklikla buluyor ve en az bir cesit orta ikili aralik elde ediyoruz. 34-tET ise, 17
geleneksel perde anlayisi ile, bu sayiya boliinebilmekligi dolayisiyla, daha uyumlu duruyor.



Bunlarin hepsi transpozisyonlar ve ¢okseslilik i¢in elverisli. Bir tanesinde karar kilmamiz
istenirse, 41-tET tanburlar i¢in ¢ok ideal goriinliyor. Baglamalar ve kanunlar da buna gore
imal edilebilir. Nazariyati1 ve notasyonu, buna gore bastan vazedebiliriz (Tablo 2).

Tablo 2: 41-ton esit taksimata gore geleneksel perdeler

‘Derece ‘ Sent ‘ Nota ‘ I. Oktav II. Oktav ‘ III. Oktav
0 Do Kaba ... Rast Gerdaniye
29 Dot | (Kaba ...) | (Dik Rast) | (Dik Gerdanive) |
59-88 Do#/Re” | Kaba ... Suri Nerm Sehnaz
88-117 Do# Kaba ... Zengule Sehnaz
TR e
176 Re! (Kaba ...) (En Dik Zengule) | (En Dik Sehnaz)
205 Re Kaba ... Diigah Muhayyer
234 Ret | (Kaba ..) | (Dik Diigah) | (Dik Muhayyer) |
263 | RewMi® | (Kaba ) | (Nerm Kiirdi) | (Nerm Sinbitle) |
293 Re# Kaba Kiirdi/ Siinbiile/
322 MiP Nihavend Dik Stiinbiile
351-380 | Mi(%) Kaba ... Segah Tiz ...
410-439 Mi(4) Kaba ... Buselik-Nisabur | Tiz ...
468 Fa’ (Kaba ...) (Nerm Cargah) (Tiz ...)
498 'Fa | Kaba.. | Cargah | Tiz...
527 Far | (Kaba ..) | (Dik Cargah) | (Tiz..) |
556 Fa#/Sol° | (Kuba ..) (Nerm Hicaz) (Tiz ...)
585 'Fa# | Kaba.. | Hicaz (eski Saba) | Tiz ... |
615-673 | Sol’/* Kaba ... Uzzal-Saba Tiz ...
702 | Sol | Yegah | Neva | Wewe |
732 Sol+ (Dik Yegah) (Dik Neva) (Tiz ...)
761-790 Solt/La® | Pes Beyati Beyati Tiz ...
820-878 | Sol#/La’ | Pes Hisar Hisar Tiz ...
907 La Asiran Hiiseyni Tiz ...
937 Lat | (Dik Asiran) | (Dik Hiiseyni) | (Tiz ) |
966 | Lat/S® | (Nerm Acemdy,) | (Nerm dcem)  |(Miz.) |

Lat AcemAsiran/ Acem/ .

995-1024 SiP Dik AcgmA§iran Dik Acem i
1054-1083 | Si(“) Arak Eve Tiz ...
1112 Si | Gevast | Mahur | Tiz.. |
1141 Six | (Dik Gevast) | (Dik Mahur) | (Tiz..) |
1171 Do¢ (Nerm Rast) (Nerm Gerdan.) (Tiz ...)
1200 Do |Rast | Gerdaniye | Tig... |




Bununla birlikte, daha fazla ayrinti aradigimizda, 72-tET ve Otesine yogunlasmamiz
kacinilmazdir. Akademik caligmalarda, tercihen 79’lu Sisteme kadar ¢ikacagizdir.

Bu durumda, iki ayr1 koldan gitmeyi, diisiik c¢Oziiniirlik i¢cin 34 veya 4l-ton esit
taksimatlardan birini se¢meyi ve yiiksek ¢Oziinilirlik i¢in 79’lu sisteme yakinsamayi
dikkatinize sunuyorum.
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Search For A Theoretical Model Conforming To Turkish Magam Music
Practice: A Selection Of Fixed-Pitch Settings From 34-tone Equal
Temperament To The 79-tone Tuning *

Ozan Yarman
Abstract

The long-standing conflict between the “Arel-Ezgi-Uzdilek” System and the practice of Turkish
Magam Music (Art Music and Folk Music based on maqams) had been established through
computer analyses of audio recordings. Results incontrovertibly manifest the delibarate
employment of multifarious “middle second’ intervals peculiar to the genre, yet, evaded by the
current model. These “middle seconds” are roughly expressible as 2/3, 3/4, and 4/5 tones, and
often referred to by the protagonists of the Music Reformation in Tiirkiye during the early 20th
century as ‘“‘quarter-tones”. It is maintained that non-conformance arose, because the 24-tone
Pythagorean theory in effect was specifically engendered by what may be properly named the
“Yekta-Arel-Ezgi School” to ward off “quarter-tones” which allegedly affliated the Magam
Music heritage to Byzantine & Arabs. In this paper, in order to effectuate the convergence of
theory and practice, lower resolution temperaments where the octave is divided into 34 and 41
equal parts and middle to higher resolution temperaments where the octave is divided into 46,
53, and 72 equal parts shall be scrutinized and furthermore, a 79-tone tuning created and
implemented on a unique custom-made qanun by the author shall be explained. In the course of
redeveloping a fixed-pitched Magam Music theory, it is suggested that a low-resolution 34 or
4 1-tone equal temperament on the one hand, and a high-resolution 79-tone tuning on the other
hand be adopted.

Why we say “Maqam Music”, what does the term “Turkish Magam Music” mean?

First of all, at a conjuncture where we face expressions such as “Classical Turkish Music”
(CTM), “Turkish Tasavvuf Music” (TTM), “Turkish Art Music” (TAM), “Traditional Turkish
Art Music” (TTAM), “Turkish Folk Music” (TFM) and “Alla Turca”, each more cumbersome
than the other, it is necessary to elucidate what we mean by the expression “Magam Music”.

It must be confessed that our music community lingers on a medley of concepts. As someone
who received Classical Western Music formation, I am concerned by the sight I behold. What
we have before us is a repertory notated on a single staff... lacking dynamics more often than
not, prepared jejunely, with what instruments the scores shall be performed are not specified,
there are almost no instrumental parts, no sign of instrumentation. Almost all the scores have
been hastily notated in the near past. Moreover, it is not very clear which of the aforesaid
categories the repertory falls into...

For example, let us take the Hijaz sharki by Hammamizade Ismail Dede Efendi with the lyrics
"Ey biit-i nev eda, olmusam miibtela"... Is this sharki, which bears the characteristics of 19th
Century, CTM, TAM, or TTAM? Consider, if it were to be performed by an instrumental
ensemble comprising baglama, kaval or kabak kemane also, what prevents them from being
perceived as TFM?

® “Issues Regarding The Practice And Theory Of Turkish Music And Their Solutions” Congress
(invited paper), 5 March 2008, Magka Grounds, Istanbul Technical University.



Similarly, let us look at the following works with the given lyrics: Hafiz Post’s Rast “Gelse o
suh meclise, naz ii tegafiil eylese”, Tanburi Mustafa Cavus’s Hisar-Buselik “Ddék ziilfiinii
meydana gel” or Yesari Asim Ersoy’s Hijaz “Yar saglari liile lile”... Will they become CTM
when the State Classical Turkish Music Choir performs them? Does a work acquire
“artfulness” once it passes through the hands of TRT (Turkish Radio and Television
Institution) that we call it “Art Music”? Or will they become TFM pieces in case the State
Turkish Folk Music Ensemble renders them? Are not the listeners of these works “ordinary
folk™ already, that we establish a genre called Folk Music?

I believe these are well-placed questions. It strikes me that we were excessively hasty in
branding styles/forms differing in the slightest without the least bit of change in the texture of
music as genres.

Whereas, Western societies do not bother with such problems. The Classical-Contemporary
genre, which encapsulates different performance styles and schools, is being transmitted to
new generations via conservatories that (as the name implies) preserve the tradition, and
evolves throughout history in an organic manner without severing its ties with the past. One
may count every kind of performance tradition here, from violin or piano solos to gigantic
symphony orchestras and choirs. In these performance traditions, twelve-tone equal
temperament methodology dominates the scene due to the undisputed influence of the
pianoforte since the past two hundred years.

Besides the Classical-Contemporary genre, regional and popular musics such as Blues, Jazz,
Rock, Country, Hiphop (all of which use a similar tuning system and notation due to the
delimiting prevalance of guitars and electronic keyboards) and ethnic musics coming from old
Western colonies to Europe and Americas should be recalled. World Music and Fusion type
syntheses are among these. As is well known, the ones most sought after are Indian and Arab
(otherwise, “Oriental”’) musics. So great is the curiosity of the West in regards to cultures
foreign to its own, that “Gamelan Orchestras” unique to Indonesia are founded in the music
departments of some universities.

Let us return to ourselves... It will be expedient to dissipate the confusion a little. I adopt the
“Magam Music” nomenclature for this reason. The saying “Turkish Magam Music” ought not
imply different instrumental ensembles, performance styles and manners, but — just as with
Classical-Contemporary Western Music — the repertory based on magams which are more or
less the equivalent of keys/modes. Thereby, when the “Turkish” prefix is omitted, we may
consider the works also based on maqams/dastgahs by neighbouring nations under the
umbrella of “Magam Music” — just as is the case with Brahms, Shostakovitch, and Copland
making Classical-Contemporary Western Music despite the fact that they belonged to
different nations. Hence, Abd al-wahhab and Umm Kulthum become part of our multi-
cultural identity. Moreover, it therefore becomes possible to evaluate our Armenian, Greek,
and Jewish musicians outside of the scope of a Turkish nationalism that, from time to time,
borders chauvanism.

As an additional reason why we do not say “Turkish Music” straightforwardly, we may offer
the “Alla Turca—Alla Franca dichotomy” troubling us since eighty years. When we say
Turkish Music, no music other than “the music made by Turks” is understood. Because no
racial/ethnic distinction can be made between westernized modernist Turks and conservative
Turks who uphold Eastern values, and because the East-West conflict still dominates a huge
part of our lives, only saying “Turkish Music” does unfortunately nothing but confuse minds.



How much of a Westen Music can “Ciktik a¢tk alinla on yilda her savastan™ which incites the
millions be regarded? This piece is not sung by Westerners, but our masses. What of the
Popular musics that are in vogue since the 1950s? Such artists like Celal Ince? Erol
Biiyiikburg? Erkin Koray? Cahit Berkay? Baris Mango? In the end, all these artists have most
certainly composed Turkish Music, be it “without magams” the way we recognize them, or in
Western fashion, since they are the outcome of our culture before all else, and are Turkish in
origin.

To sum up, we dub “Turkish Magam Music” the genre that necessitates a tuning which
contains more tones compared to Classical Western Music, based on characteristic maqams,
comprising many performance styles and manners, regularly performed on instruments such
as tanbur, ud, kanun, kemenge, ney, baglama, kaval and basically by people of Turkish origin
or Turkophiles, and that which is mostly monophonic.

Search for a theoretical model compatible with practice

It has been established on the basis of frequency measurements and analyses, that the 24-tone
Pythagorean tuning is not a model suitable to express all the intervals of Turkish Magam
Music and does not suffice to compensate practice contrary to what is claimed
(Karaosmanoglu & Akkog, 2003). It has been made manifest that characteristic middle second
intervals representable by such superparticular ratios (based on the formula n+1/n) and
roughly corresponding to 2/3, 3/4 and 4/5 whole-tone like 13:12, 12:11, 11:10 are particularly
used in maqams such as Ussak, Saba, Hiizzam, Karcigar, and that these are not haphazard
deviations (Yarman, et al., 2008).

During the “Music Reformation” period of 1920s and 30s (Pagaci, 1999), these intervals
associated with Byzantine and Arabs and dubbed “quarter-tones” had been asserted as a
pretext to reject “Alla Turca”. It is interesting that the controversial theory employed in
practice and education today was formed just at a time when the tradition was under attack.
The 24-tone Pythagorean tuning and theoretical model based on it, whose foundations were
laid by Rauf Yekta, Saadettin Arel and Suphi Ezgi, seems to promote a “Turkish Magam
Music” bereft of “quarter-tones”, and thus, far from being regarded as Arabic or Byzantine
origin, and in the end, not provoking the response of the “Music Reformation”. Consequently,
non-conformance appears to have arisen due to the brushing aside of “quarter-tones” in
concord with the rationale stated above (Yarman, 2008).

Recently, it is being debated how much sharper or flatter in terms of commas should the
variable degrees of magams which are not executed as they are notated be sounded compared
to the theory based on the 24-tone Pythagorean tuning called “Arel-Ezgi-Uzdilek” (AEU).
This disposition is surely due to the need to express middle second intervals not specified in
current theory.

Moreover, 32 or more frets from yegah to neva are affixed on tanburs today. In the same
context, qanun-makers affix semi-tone mandals at logarithmically one twelveth of the octave
by referring to tuners imported from the West, and divide the remaining length to the nut into
six equal parts; in other words, they practically divide the octave into 72 equal parts without
probably being aware of it. From this state of affairs, one may perceive that it is impossible
for practice not to conflict with current theory.



That being the case, to assure that there is no discrepancy between what is written and what is
performed, it is necessary to develop a new theoretical model along with a proprietary
notation faithfully embracing executed intervals, or to reinterpret and revise the notation at
hand.

Fixedness of pitch

In Turkish Magam Music, just as there are those who say that one should never under any
circumstances venture outside the boundaries of the 24 Pythagorean perdes (tones), there are
also those who set forth tenacious opinions such as that the perdes have no fixedness, and
therefore may not be learned but “passed on by way of meshk (oral instruction)”.

It is not possible for us to agree with either of these arguments. For one thing, characteristic
middle second intervals peculiar to certain maqams do not exist in the “Arel-Ezgi-Uzdilek”
system. In order to compensate for these, additional frets are fastened to tanburs and mandals
affixed to qanuns. On the other hand, there will inevitably be mathematical relationships
between pitches. For instance, we shall be able to say that the interval between rast-neva,
diigah-hiiseyni, and segah-evc will always be a fifth, be it pure or tempered.

Besides, ganun, tanbur and ney are “quantized instruments”, and in the very least, the pitches
of the qanun and the tanbur remain relatively static throughout performance. Even if we were
to accept that ney perdes are very flexible, it should be feasible to satisfactorily approximate
executed frequencies by a high resolution tone-grid.

In Western Music too do woodwinds, brass, and strings show deviations from 12-tone equal
temperament (tET), but this tuning is able to satisfactorily represent played frequencies.
Furthermore, instrumental education is geared toward 12-tET which is originally intended for
keyboard instruments. To discuss how useful and necessary it is to take fixedness of pitch as a
basis in music education is redundant.

So, in order to lay the groundwork for a theory true to Turkish Magam Music, it becomes a
fundamental goal to incline towards a “microtonal fixedness of pitch” that shuns ambiguity
but allows room for flexibility.

A selection of fixed-pitch settings for Magam Music

In Turkish Magam Music, amongst temperaments that equally divide the octave into
logarithmic parts, we know of 53 and 72-tone equal temperaments. The first is being used
since more than half a century as a theoretical tool to express how much sharper or flatter in
terms of commas the variable degrees of maqams will be played (Aksoy, 1995). The latter is
the elaborated version of the “12 equal semi-tones per octave methodology” that has come to
be applied to qanuns due to interactions with Western Music. Both are very sturdy systems.

53-tET comprises the 24-tone Pythagorean tuning with maximum 1 cent absolute error. In any
event, we insinuate it when explaining the theory in effect by saying that there are “9 commas
in a whole-tone, 53 in an octave”. Above all, its indispensability in elucidating the 6 and 7
comma middle seconds peculiar to maqams such as Ussak, Saba, Hiizzam and Karcigar is
incontestable (Yarman, et al., 2008).



However, we see in qanuns another system, namely, 72-tET. Between these two tunings, there
are differences at certain locations that amount to as much as half a comma. In 72-tET, more
detail is present. If a higher resolution than 53-tET is desired, the advantages of dividing the
octave into 72 equal parts becomes manifest.

Since we are soaring about so high numbers, I would like to mention a tuning I arrived at by
dividing the octave into 159 parts and extracting from that 79 tones, which I implemented on
a qanun manufactured by Ejder Giile¢. The features of this system, whose generator interval is
15.1 cents or 2/3 of a Holdrian comma, are:

1. That the main maqam is, as was the case in the past, Rast, compared to the Cargah of
“Arel-Ezgi-Uzdilek” which is defined as C Major (Levendoglu, 2003), and that the
principal scale of this magam is expressed as natural (non-accidented) notes on the
staff.

2. That, in accordance with the international diapason * which comes along with the
usage of Western staff notation, “Siiplirde Ahenk” (C key/diapason) is taken as basis
where Rast scale more or less corresponds to the white keys of the pianoforte.

3. That the 3 degree, which is segah, and the 7t degree, which is evc, of Rast are
acquired without breaking the cycle of fifths utilized in the construction of the scale.

4. Again, via an uninterrupted cycle of fifths, that the 3 and 7" degrees of the Rast scale
are replaced by the higher perdes buselik and mahur, and therefore, modulation to
Mahur is made possible.

5. That myriad “middle second” intervals seen in practice are positioned between such
points as diigah-segah, ¢cargah-saba, and neva-hisar.

6. That such procedures are repeated at sharp and flat tones as easily as on natural tones,
and that it becomes possible to transpose over to every ahenk (key/diapason) on the
qanun.

7. That a 12-tone closed cycle is extracted for chromatic passages.

8. That there are no inconsistencies in notation and that accidental symbols are adequate
for microtonal polyphony.

The 79-tone tuning is a most suitable theoretical device for the transposition of scales to any
degree with a maximum deviation of 8 cents at every step.

In notating the 79-tone tuning, I adopted the “Sagittal Microtonal System” developed by
George Secor and David Keenan (Secor & Keenan, 2006). It is possible to express every
comma nuance with only three additional microtonal accidentals alongside customary sharps
and flats. These accidentals are:

* A4/La = 440 cps



1. Left barbs raising or lowering a pitch by 1 degree/ & \,
2. Right barbs raising or lowering a pitch by 2 degreesN & V,
3. Double barbs raising or lowering a pitch by 3 degrees or a quarter-tone ™ & V.

Accordingly, the 1 + M = A formula always stands. Sharps and flats are always 6 degrees,
double sharps and double flats are 12 degrees, and the tones in between are found by adding
to or subtracting from these the microtonal accidentals of the Sagittal System. Notation is very
much consistent.

We provide the 79-tone tuning and the traditional perdes collected in 17 zones below (Table

1.

But what about tanburs? No matter how long their necks are, the frets which can be fastened
are limited in number. We ought to think of the baglamas as well. Under these circumstances,
it might be necessary to focus on tunings “less voluminous” than 53-tET. These are, from
small to large, 34-tET, 41-tET and 46-tET. Their generator intervals are 706, 702 and 704
cent fifths respectively.

In 46-tET, just as with 53-tET, there are two kinds of middle seconds, and it is an attractive
system. If, however, we partition the octave into 41 equal parts, we can acquire the 24-tone
Pythagorean tuning within tolerable limits and obtain at least one kind of middle second. 34-
tET on the other hand, seems more compatible with the 17 traditional perdes outlook due to
being divisible by this number.

All of these are favourable for transpositions and polyphony. If asked that we choose one, 41-
tET appears most ideal for tanburs. Baglamas and ganuns can too be manufactured in
conformance to it. We can conceive theory and notation from the beginning accordingly
(Table 2).

Nevertheless, if we seek more detail, focusing on 72-tET and beyond is unavoidable. In
academic studies, we shall preferably move up to the 79-tone tuning.

In that case, I suggest that we advance in two frontiers, choose either 34 or 41-tone equal
temperament for low resolution, and converge on the 79-tone tuning for high resolution.



Table 1: 17 traditional perde zones in 79-tone tuning

Degree Cents 159-tET 17 Perde Zones Ratios
0: 0.000 0 Rast-C 171
1: 15.094 2 Dik Rast 126/125,100/99,81/80
2: 30.189 4 (Sarp Rast) 64/63,3125/3072,55/54
3: 45.283 6 (Rast+irha) 128/125,36/35,33/32
4: 60.377 8 (nerm Suri) 729/704,28/27,27/26
5: 75.472 10 Suri 25/24,117/112,22/21
6: 90.566 12 Nim Zengule 20/19,256/243,135/128
7: 105.660 14 17/16,16/15,2187/2048
8: 120.755 16 15/14,14/13
9: 135.849 18 Zengule cluster 14/13,27/25,13/12
10: 150.943 20 88/81,12/11,35/32
11: 166.038 22 11/10,54/49
12: 181.132 24 Zengule 65536/59049,10/9
13: 196.226 26 Diigah-D 28/25,9/8
14: 211.321 28 Dik Diigah 9/8,26/23
15: 226.415 30 (Sarp Diigah) 256/225,8/7
16: 241.509 32 Nim Kiirdi 144/125
17: 256.604 34 (Nim Nihavend) 37/32,81/70,125/108
18: 271.698 36 Nerm Kiirdi 7/6
19: 286.792 38 Kiirdi 33/28,13/11,32/27
20: 301.887 40 Dik Kiirdi 32/27,25/21,81/68
21: 316.981 42 Nihavend 6/5,19683/16384
22: 332.075 44 Hicazi Segah 63/52,40/33,17/14
23: 347.170 46 Ussaki Segah 39/32,11/9,27/22
24: 362.264 48 Sabai Segah 16/13,100/81,21/17
25: 377.358 50 Segahge 31/25,41/33,46/37,5/4
26: 392.453 52 Segah-E 5/4,64/51,59/47
27: 407.547 54 Buselik (E*) 81/64,19/15,33/26
28: 422.642 56 Nisabiir 14/11,23/18,32/25
29: 437.736 58 (Dik Nisabiir) 9/7
30: 452.830 60 (Buselik+irha) 35/27,13/10
31: 467.925 62 (Nisabiir+irha) 38/29,21/16
32: 483.019 64 Nerm Cargah 33/25,37/28
33: 498.113 66 Cargah-F 4/3
34: 513.208 68 Dik Cargah 39/29,35/26,27/20
35: 528.302 70 (Sarp Cargah) 19/14,49/36
36: 543.396 72 Nim Hicaz 26/19,48/35,11/8
37: 558.491 74 (Nim Saba) 11/8,29/21
38: 573.585 76 Nerm Hicaz 25/18,32/23,39/28
39: 588.679 78 Hicaz 7/5,1024/729,45/32
40: 603.774 80 Uzzal 24/17,17/12




Degree Cents 159-tET 17 Perde Zones Ratios
41: 618.868 82 Saba 10/7
42: 633.962 84 23/16,36/25,49/34
43: 649.057 86 Suba cluster 16/11,8192/5625,35/24
44 664.151 88 22/15,69/47,72/49
45: 679.245 90 37/25,40/27
46: 701.887 93 Neva-G 3/2
47: 716.981 95 Dik Neva 53/35,50/33,1024/675
48: 732.075 97 (Sarp Neva) 32/21,29/19,75/49
49: 747.170 99 (Neva+irha) 192/125,20/13,54/35
50: 762.264 101 (Nerm Bayati) 45/29,59/38,14/9
51: 777.358 103 Bayati 25/16,47/30,11/7
52: 792.453 105 Nim Hisar 30/19,128/81,19/12
53: 807.547 107 43/27,8/5,6561/4096
54: 822.642 109 37/23
55: 837.736 111 Hisar/Hiizzam cluster 34/21,81/50,13/8
56: 852.830 113 44/27,18/11,105/64
57: 867.925 115 28/17,33/20
58: 883.019 117 Hisar(ek) 32768/19683,5/3
59: 898.113 119 Hiiseyni-A4 5/3,42/25,27/16
60: 913.208 121 Dik Hiiseyni 27/16,39/23,17/10
61: 928.302 123 (Sarp Hiiseyni) 128/75,41/24,12/7
62: 943.396 125 Nim Acem 50/29,216/125,64/37
63: 958.491 127 (Nim Dik Acem) 125/72,40/23,47/27
64: 973.585 129 Nerm Acem 7/4,225/128
65: 988.679 131 Acem 23/13,16/9
66: 1003.774 133 Dik Acem 16/9,25/14
67: 1018.868 135 Sarp Acem 9/5,59049/32768
68: 1033.962 137 29/16,20/11
69: 1049.057 139 Evc cluster 11/6
70: 1064.151 141 37/20,50/27,13/7
71: 1079.245 143 Nerm Evc 28/15
72: 1094.340 145 Evc-B 15/8,32/17,17/9
73: 1109.434 147 Mahur (B*) 256/135,243/128,40/21
74: 1124.528 149 Dik Mahur 21/11,23/12,48/25
75: 1139.623 151 (Mahurek) 27/14,29/15,31/16
76: 1154.717 153 (Mahur+irha) 37/19,39/20,125/64
77: 1169.811 155 (Dik Mahur+irha) 49/25,55/28,6144/3125
78: 1184.906 157 Nerm Gerdaniye 2025/1024,105/53
79: 1200.000 159 Gerdaniye-C 2/1




Table 2: Traditional perdes according to 41-tone equal temperament

Degree I. Octave II. Octave III. Octave
0 Do Kaba Rast Gerdaniye
29 Dot | (Kaba ...) |1 (Dik Rast) | (Dik Gerdaniye) |
59-88 Do#/Re” | Kaba Suri Nerm Sehnaz
88-117 Do# Kaba Zengule Sehnaz
TR e
176 Re! (Kaba ...) (En Dik Zengule) | (En Dik Sehnaz)
205 Re Kaba Diigah Muhayyer
234 Ret | (Kaba ...) |1 (Dik Diigah) | (Dik Muhayyer) |
263 | RewMi® | (Kaba ) | (Nerm Kiirdi) | (Nerm Sinbitle) |
293 Re# Kaba Kiirdi/ Siinbiile/
322 Mi® Nihavend Dik Siinbiile
351-380 | Mi(%) Kaba Segah Tiz
410-439 Mi(4) Kaba Buselik-Nisabur | Tiz ..
468 Fa“ (Kaba ...) (Nerm Cargah) (Tiz ...)
498 'Fa | Kaba.. | Cargah | Tiz...
527 Fat | (Kaba ...) |1 (Dik Cargah) | (Tiz.) |
556 Fa#/Sol° | (Kuba ..) (Nerm Hicaz) (Tiz ...)
585 Fa# | Kaba.. | Hicaz (ol Saba) | Tiz.. |
615-673 | Sol’/! Kaba Uzzal-Saba Tiz
702 | Sol | Yegah | Neva | N
732 Sol+ (Dik Yegah) (Dik Neva) (Tiz ...)
761-790 Solt/La® | Pes Beyati Beyati Tiz
820-878 | Sol#/La’ | Pes Hisar Hisar Tiz
907 La Asiran Hiiseyni Tiz .
937 Lat | (Dik Asiran) | (Dik Hiiseyni) | (Tiz ) |
966 | Lat/S® | (Nerm Acemdy,) | (Nerm dcem)  \(Miz.) |

Lat AcemAsiran/ Acem/ .

995-1024 SiP Dik AcgmA§iran Dik Acem i
1054-1083 | Si(“) Arak Eve Tiz
1112 Si | Gevast | Mahur | Tiz.. |
1141 Sit | (Dik Gevast) | (Dik Mahur) | (Tiz.) |
1171 Do¢ (Nerm Rast) (Nerm Gerdan.) (Tiz ...)
1200 Do |Rast | Gerdaniye | Tig... |
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