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Abstract
+AU�I=OPAN�+EU=VE�0=UuJ�@AłJAO�IQOE?�=O�ļOLENEPQ=H�NA-
H=PEKJODEL��>APSAAJ�PSK�OKQJ@O�SDAJ�EP�?KIAO�PK�?KHHA-
?PERA�LANBKNI=J?A�=�NABANAJ?A�OKQJ@�EO�JAA@A@�PK�AJOQNA�
D=NIKJU�>APSAAJ�PDA�EJOPNQIAJPO��1DA�OEPQ=PEKJ�@KAO�JKP�
?D=JCA�EJ�"=OP�KN�4AOPĢ�EB�=�LANBKNI=J?A�EO�PK�>A�LANBKN-
IA@�SEPD�PSK�EJOPNQIAJPO�EP�EO�AOOAJPE=H�PD=P�KJA�łPO�PDA�
KPDAN��%KSARAN�SDAJ�PDA�JQI>AN�KB�EJOPNQIAJPO�EJ?NA=-
OAO�@EBBANAJP�KNC=JKHKCE?=H�OPNQ?PQNAO�=NA�EJ?HQ@A@�EJ�PDEO�
OEPQ=PEKJ��1DA�JAA@�PK�QJEPA�KJ�=�?KIIKJ�LEP?D���BNAMQAJ-
?U�D=O�=NEOAJ�@QA�PK�NA=OKJO�OQ?D�=O�PDA�B=?P�PD=P�OKIA�EJO-
PNQIAJPO�=NA�łTA@HU�PQJA@�KN�PQJEJC�P=GAO�DKQNO��&J�PDEO�
OPQ@U� EP� EO� =EIA@� PK� NARA=H� PDA�LANBKNI=J?A�=>EHEPU� PD=P�
?KJPEJQAO�EJ�PDA�NABANAJ?A�KB�PDA�JAU�EJOPNQIAJP�EJ�,PPK-
I=J���1QNGEOD�IQOE?�>U�=J=HUVEJC�PDA�JAUO�>AHKJCEJC�PK�
PDA�EILKNP=JP�JAUVAJO�ĠJAU�=NPEOPO
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,OI=JHu�1ÐNG�*ÐVEçEJ@A� /ABAN=JO� -AN@AHANEJ� 1=NEDE�
+AUHANEJ��J=HEVE�6KHQUH=�îJ?AHAJIAOE

Özet
+AUVAJ�+EU=VE�0=UuJ�uJ�ļEGE�OAO�=N=OuJ@=GE�IºJARÅ�IÐJº-
OA>AP�� KH=N=G� P=JuIH=@uçu� IÐVEG� GÐIAOEJ@A� PKLHQ� E?N=�
OÌV� GKJQOQ� KH@QçQJ@=� AJOPNÐI=JH=N� =N=OuJ@=GE� =DAJCE�
O=çH=U=>EHIAG�E¾EJ�NABAN=JO�>EN�OAOA�EDPEU=¾�@QUQHQN��!K-
çQ@=�U=�@=�>=Pu@=�@QNQI�@AçEĈIAVĢ�AçAN�EGE�AJOPNÐI=J�EHA�
>EN�E?N=�U=LuH=?=G�EOA�>ENEJEJ�@EçANEJA�QUI=Ou�AHVAI@EN��#=-
G=P�AJOPNÐI=J�GÐIAOE�CAJEĈHA@EçEJ@A�=NPuG�B=NGHu�KNC=JK-
HKFEG�U=LuH=N�@=�>Q�VAIEJA�@=DEH�KHQN�RA�>=Vu�AJOPNÐI=J-
H=NuJ�O=>EP�=GKNPHQ�KHI=Ou�U=�@=�=GKN@�A@EHIAOEJEJ�LN=PEG�
KHI=I=Ou�CE>E�OA>ALHANHA�KNP=G�>EN�OAO���BNAG=JO�ÐVANEJ@A�
>ENHAĈEHIAOE� EDPEU=?u� KNP=U=� ¾uG=N�� ¤=HuĈI=� �RNQL=�IÐ-
VEçEJEJ� >Q� OÐNA?E� J=OuH� UÌJAPPEçE� ÐVANEJ@AJ� >=ĈH=U=J� >EN�
CENEĈHA�,OI=JHu���1ÐNG�IÐVEçEJ@A�JAU�AJOPNÐI=JuJuJ�NA-
BAN=JOuJ@=�@AR=I�A@AJ�E?N=�G=>EHEUAPEJEJ�P=NED�O=DJAOEJ@A�
>EHEJAJ�JAUVAJHANA�=EP�JAUHANEJ�=J=HEV�A@EHIAOEUHA�KNP=U=�
¾uG=NuHI=OuJu�=I=¾H=N���QN=@=�AH@A�A@EHA?AG�PÐI�RANEHAN�EHA�
PAKNE�U=�@=�@ÌJAI�IÐVEçE�¾=HuĈ=J�=N=ĈPuNI=?uH=N=�>EN�IK-
@AH�OQJQHI=Ou�DA@AŃAJEN�

�J=DP=N� (AHEIAHANġ� %ANPV� +AU� /ABAN=JO� -AN@AOE� ,O-
I=JHu���1ÐNG�*ÐVEçE�#NAG=JO�

Introduction
0KQJ@O�LNK@Q?A@�>U�IQOE?=H�EJOPNQIAJPO�D=RA�=�?ANP=EJ�BNAMQAJ?U�O?=HA��

1DA�?KILKOEPEKJ�KB� PDA�D=NIKJE?� BNAMQAJ?U�KB�A=?D�JKPA�R=NEAO�=??KN@EJC�
PK�EJOPNQIAJP�=J@�OKQJ@�EJPAJOEPU�EJ�PANIO�KB�JQIANE?�=J@�NAH=PERA�OPNAJCPD��
/ALNK@Q?EJC�=�CN=LD�KB�PDA�PKJ=H�OLA?PNQI�KB�A=?D�EJOPNQIAJP�EO�LKOOE>HA�PD-
NKQCD�PDA�I=PDAI=PE?=H�=J=HUOAO�KB�EPO�S=RAHAJCPDO�=J@�KO?EHHKO?KLA�L=PPANJO�
Ġ¤AHA>EKçHQ�����ġ���
�
1DANA�=NA�I=JU�OKQN?AO�EJ�PDA�4AOPANJ�SKNH@�?KJ?ANJEJC�PDA�?D=JCA�EJ�

PDA� NABANAJ?A�JKPA�KRAN� PDA�UA=NO�� &J� PDEO�S=U� EP� EO� LKOOE>HA� PK�DA=N� KJ?A�
=C=EJ�PDA�BNAMQAJ?EAO�=J@�PEI>NAO�EJ�SDE?D�PDA�IQOE?�KB�R=NEKQO�LANEK@O�D=@�
>AAJ� LANBKNIA@� PD=JGO� PK� PDA� EJBKNI=PEKJ� LNKRE@A@� EJ� PDAOA� OKQN?AO�� #KN�
EJOP=J?A�PK@=U�PDANA�=NA��=NKMQA�KN?DAOPN=O�PQJA@�PK�PDA�NABANAJ?A�JKPA�KB�
PD=P�LANEK@�
1K�OQII=NEOA�PDA�?D=JCA�QJ@ANCKJA�>U�PDA�NABANAJ?A�LEP?D�EJ�PDA�SAOPANJ�

SKNH@� PDNKQCDKQP� DEOPKNU�SA�I=U�IAJPEKJ� PD=P� @QNEJC� PDA�/AJ=EOO=J?A 
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EP�S=O�QOA@�=O�����%V��EJ�$ANI=JU�=J@�=O�����%V��EJ�3AJE?A�=J@�>APSAAJ�����
%V��=J@�����%V��@QNEJC�PDA��=NKMQA�AN=�EJ�#N=J?A��1DA�OP=J@=N@�BKN�PQJEJC�
S=O�@A?H=NA@�EJ�#N=J?A�=O�����%V�EJ�������1DA�O=IA�OP=J@=N@�S=O�=@KLPA@�EJ�
KPDAN�?KQJPNEAO�PKK�>QP�=�PNQHU�EJPANJ=PEKJ=H�OP=J@=N@�@E@�JKP�ATEOP�QJPEH�PDA�
=@KLPEKJ�KB�PDA�LEP?D�KB�����%V��EJ������Ġ NU�����ġ��
�
4EPD�,PPKI=J� ��1QNGEOD�IQOE?�DKSARAN� =� OKQN?A� NAC=N@EJC� NABANAJ?A�

LEP?D�?=JJKP�>A�BKQJ@�EJ�PDA�HEPAN=PQNA��1DANABKNA�PDA�LNEJ?EL=H�IKPER=PEKJ�
KB�PDEO�=NPE?HA�D=O�>AAJ�PK�?NA=PA�@=P=�NAH=PEJC�PK�PDEO�=OLA?P�KB�,PPKI=J���1QN-
GEOD�IQOE?�>U�=J=HUOEJC�EJOPNQIAJPO�KB�PDA�LANEK@��&P�S=O�PDKQCDP�PD=P�OQ?D�
=�NABANAJ?A�=J=HUOEO�NAH=PEJC�PK�,PPKI=J���1QNGEOD�IQOE?�?KQH@�LNK@Q?A�=?-
?QN=PA�NAOQHPO�KJHU�EB�LANBKNIA@�KJ�=J�EJOPNQIAJP�OQ?D�=O�PDA�JAU�SDE?D�D=O�
łTA@�LEP?DAO�=J@�SDE?D�D=O�LNAOANRA@�EPO�OPNQ?PQNA�=J@�RK?=H�N=JCA�EJ�PEIA�
1DA�JAU�EO�=�SEJ@�EJOPNQIAJP�PD=P�D=O�LNAOANRA@�EPO�=J?EAJP�OPNQ?PQNA�PD-

NKQCD�EPO�DEOPKNU��&P�?=J�LNAOANRA�BKN�I=JU�UA=NO�PDA�I=PDAI=PE?=H�N=PEKO�EP�
EJRKHRAO���HPDKQCD�B=?PKNO�OQ?D�=O�PDA�>HKSEJC�=JCHA�PDA�LKOEPEKJ�KB�PDA�HELO�
PDA�OPNAJCPD�KB�>HKSEJC�=J@�NKKI�PAILAN=PQNA�?=QOA�R=NE=PEKJO�EJ�=J�=J=HUOEO�
KB�PDA�JAU�EPO�HAJCPD�=J@�LEP?D�>=H=J?A�=HHKS�=J�KRAN=HH�PQJEJC�KN@AN��1DANA-
BKNA�PDEO�EJOPNQIAJP�I=U�KBBAN�EILKNP=JP�EJBKNI=PEKJ�KJ�PDA�@EBBANAJ?A�SEPD�
PDA�NABANAJ?A�KB�����%V�
1DA�NAOA=N?D�=J@�NA?KN@EJCO�LANBKNIA@�>U�-NKB��!N���HE�1=J�BKN�DEO�@K-

?PKN=H� @EOOANP=PEKJ� ļ+AU��¾GuOuJuJ� 1=NEDE� RA� 1AGJEG�$AHEĈEIE�� ĥ1A?DJE?=H�
=J@�%EOPKNE?=H�-NKCNAOO�KB�+AU�I=GEJC9�SNEPPAJ�EJ������BKNIA@�PDA�I=EJ�
OKQN?A�KB� PDEO� OPQ@U��1DA�@K?PKN=H�@EOOANP=PEKJ� EJ�MQAOPEKJ� BK?QOA@�KJ� PDA�
PN=JOBKNI=PEKJ�=J@�@ARAHKLIAJP�KB�PDA�EJOPNQIAJPO�>U�AT=IEJEJC����DEOPK-
NE?=H�JAUO�I=@A�>APSAAJ�����������=J@�GALP�=P�1KLG=Lu�-=H=?A�PDA�$=H=P=�
*ARHARED=JA�*QOAQI�=J@� PDA�(KJU=�*ARH=J=�*QOAQI���HOK� NA?KN@EJCO�
D=@�>AAJ�I=@A�KB� PDAOA�JAUO� =HKJC�SEPD�LEP?D� =J=HUOAO�QOEJC� PDA�IQOE?=H�
=J=HUOEO�OKBPS=NA�*=G=I>KT�>QP�JK�=OOAOOIAJP�D=@�>AAJ�LANBKNIA@�>=OA@�
KJ�NABANAJ?A�OKQJ@O�EJ�PDA�OPQ@U�
&J�PDEO�OPQ@U�PDA�NA?KN@EJCO�LANBKNIA@�BKN�PDA�IAJPEKJA@�@K?PKN=H�@EOOAN-

P=PEKJ�OD=HH�>A�=J=HUOA@�QOEJC�PDA�OKBPS=NA� AHAIKJU�*AHK@UJA�PK�E@AJPEBU�
PDA�NABANAJ?A�LEP?DAO��1DA�B=?P�PD=P�PDA�=J=HUOA@�OKQJ@O�D=@�>AAJ�LNK@Q?A@�>U�
@EBBANAJP�JAUO�NAMQENA@�PDA�PN=JOLKOEPEKJ�KB�PDA�BNAMQAJ?EAO�=BPAN�PDA�=J=HUOAO��
1DANABKNA�PDA�=J=HUOEO� EJRKHRAO�=J�KJANKQO�LNK?AOO��&P�S=O�=EIA@�PD=P�PDEO�
OPQ@U�ODA@�OKIA�HECDP�KJ�KQN�DEOPKNU�=J@�KBBAN�IQOE?E=JO�PDAKNAPE?E=JO�=J@�
IQOE?KHKCEOPO�=�OP=NPEJC�LKEJP�BKN�JAS�OPQ@EAO�KJ�PDEO�OQ>FA?P��1K�?KJPEJQA�
SEPD�PDA�LNAOAJP�OQ>FA?P�EP�SKQH@�>A�LNKLAN�PK�ATLHKNA�DKS�PDA�?D=JCAO�EJ�
NABANAJ?A�LEP?D�LNKCNAOOA@�PDNKQCD�DEOPKNU�L=NPE?QH=NHU� EJ�"QNKLA�OP=NPEJC�
BNKI�PDA��=NKMA�AN=�
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Reference Pitch, Which Changed Constantly Throughout the History of
European Music
�O�GJKSJ�=HH�KN?DAOPN=O�IQOP�>A�PQJA@�PK�PDA�O=IA�NABANAJ?A�LEP?D�SEP-

DEJ� PDAIOAHRAO��#NAMQAJ?U�@AJKPAO� PDA�JQI>AN�KB�RE>N=PEKJO�KN�?U?HAO�LAN�
OA?KJ@��1DA�QJEP�QOA@�PK�@AO?NE>A�BNAMQAJ?U�EO�%ANPV��1DA�LEP?D�>A?KIAO�DE-
CDAN�KN�HKSAN�=O�PDA�JQI>AN�KB�RE>N=PEKJO�LAN�OA?KJ@�EJ?NA=OAO�KN�@A?NA=OAO��
-EP?D�EO�@ENA?PHU�LNKLKNPEKJ=H�SEPD�BNAMQAJ?U��&P�NEOAO�=J@�HKSANO�=HKJC�SEPD�
PDA�BNAMQAJ?U�Ġ²JAJ�����ġ��
�
"OLA?E=HHU�@QNEJC�PDA��=NKMQA�AN=�PDA�QJ@ANOP=J@EJC�KB�PQJEJC�=J@�PDA�

OP=J@=N@�PQJEJC�LEP?D�R=NEA@�CNA=PHU�BNKI�?KQJPNU�PK�?KQJPNU��&J@AA@�ARAJ�EJ�
PDA�O=IA�?EPU�@EBBANAJP�NABANAJ?A�LEP?DAO�SANA�QOA@�BKN�?DQN?D�IQOE?�KLAN=�
=J@�KPDAN�LNKB=JA�IQOE?�Ġ NU�����ġ��
��1DANABKNA�IAI>ANO�KB�KN?DAOPN=O�
PQJA@�PDAEN�EJOPNQIAJPO�@EBBANAJPHU�=??KN@EJC�PK�SDANA�PDAU�SKQH@�>A�LAN-
BKNIEJC�SDE?D�LN=?PE?A�?KJPEJQA@�QJPEH�PDA���PD�?AJPQNU�
&J�$ANI=JU�EJ�PDA�PEIA�KB�'��0���=?D�PSK�OAL=N=PA�PQJEJC�HARAHO�SANA�>A-

EJC�QOA@��1DA�łNOP�S=O�PDA� DKN�1KJ�=??KN@EJC�PK�SDE?D�PDA�KNC=J�=J@�PDA�
>N=OO�EJOPNQIAJPO�SANA�PQJA@�=�OAIEPKJA�DECDAN�Ġ����%V�
�=J@�PDA�KPDAN�S=O�
PDA� =IIAN�1KJ�SDANA�PDA�SKK@SEJ@O�=J@�OPNEJCO�SANA�PQJA@�=�OAIEPKJA�
HKSAN�Ġ����%V�
��1DA� =IIAN�1KJ�S=O�PQJA@�PK�=�SDKHA�JKPA� HKSAN�=J@�
OKIAPEIAO�=�IEJKN�PDEN@�HKSAN�?KIL=NA@�PK�PDA� DKN�1KJ��2OQ=HHU�RK?=H�
IQOE?�S=O�LANBKNIA@�QOEJC�PDA� DKN�1KJ�=J@�EJOPNQIAJP=H�IQOE?�PDA� =I-
IAN�1KJ�Ġ4D=P�EO��=NKMQA�*QOE?������
�
4DAJ�?KJ?ANP�D=HHO�OP=NPA@�PK�>A?KIA�H=NCAN�EJ�PDA���PD�?AJPQNU�KN?DAOP-

N=O�>AC=J�HKOEJC�PDAEN�=Q@E=H�>NECDPJAOO��!QA�PK�PDA�H=?G�KB�OP=J@=N@EO=PEKJ�
KN?DAOPN=O�KLPA@� PK� N=EOA� PDAEN� NABANAJ?A�LEP?DAO� PK� AHEIEJ=PA� PDEO�LNK>HAI��
1DEO� EJ� PQNJ�?=QOA@�KPDAN�LNK>HAIO�OQ?D�=O�OECJEł?=JP�@EBBANAJ?AO�=IKJC�
NACEKJO�=J@�PA?DJE?=H�@EBł?QHPEAO�EILKOA@�KJ�RK?=H�=NPEOPO�
&J������>U�KN@AN�KB�+=LKHÀKJ�&&&�OPQ@EAO�SANA�?=NNEA@�KQP�PK�>NEJC�PDA�

OP=J@=N@�BKN�PDA�KN?DAOPN=H�LEP?D�PK�����%V��0Q>OAMQAJPHU�EJ������SEPD�PDA�
3ANO=EHHAO�-A=?A�1NA=PU� PD=P�AJ@A@� PDA�$NA=P�4=N� PDA�QOA�KB�����%V��S=O�
=@KLPA@�=O�PDA�EJPANJ=PEKJ=H�OP=J@=N@��1DA�����%V��LEP?D�E@AJPEłA@�>U�PDEO�
PNA=PU�S=O�=@KLPA@�BKN�=�OP=J@=N@�@E=L=OKJ�=P�=�PAILAN=PQNA�KB���` ��%KSA-
RAN�PDA�HEIEPA@�OKQJ@�KB�=�@E=L=OKJ�=J@�PDA�EILKOOE>EHEPU�KB�QOEJC�EP�PK�PQJA�
=J�AJPENA�KN?DAOPN=�KLAJA@�PDA�S=U�BKN�PDA�LN=?PE?A�>U�SDE?D�=�OEJCHA�EJOP-
NQIAJP� HEOPAJA@� PK� PDA�@E=L=OKJ�=J@�=?PA@�=O� NABANAJ?A� BKN� PDA�KPDANO��1DA�
2JEPA@�(EJC@KI�S=O�JKP�EJEPE=HHU�=�L=NPU�PK�PDA�3ANO=EHHAO�-A=?A�1NA=PU�=J@�
OPNQCCHA@�PK�@EO?KRAN�=�C=L�EJ�PDEO�EJPANJ=PEKJ=H�H=S�@QA�PK�EPO�@EO?KJPAJP�SEPD�
PDA�����%V��OP=J@=N@���O�=�NAOQHP�EP�LNKRA@�PD=P�=�OP=J@=N@�K>KA�=HHKSA@�=�PQ-
JEJC�KB�����%V��=P����` �PAILAN=PQNA�>QP�KJA�KB�����%V��=P����` �=O�=�NAOQHP�
KB�SDE?D�EP�NABQOA@�PK�=??ALP�PDEO�EJPANJ=PEKJ=H�OP=J@=N@�*

* Llewelyn S., 1949:80-81, retrieved from Cavanagh, https://www.wam.hr/sadrzaj/us/Cavana-
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&J�PDA�A=NHU���PD�?AJPQNU�EJ�$ANI=JU�SDE?D�>K=OPA@�PDA�IKOP�@ARAHKLA@�
KN?DAOPN=O�EJ�PDA�SKNH@�PDA�OP=J@=N@�BNAMQAJ?EAO�SANA�����%V��BKN�PDA��ANHEJ�
-DEHD=NIKJE?�,N?DAOPN=�EJ������=J@�����%V��EJ����������%V��BKN�PDA��ANHEJ�
0P==POG=LAHHA� DKEN�EJ����������%V��BKN�PDA��ANHEJ�-DEHD=NIKJE?�,N?DAOPN=�
=C=EJ�EJ������=J@�����%V��BKN�PDA�0P¼@PEO?DAO�,N?DAOPN=�EJ������Ġ%=UJAO�
�����NAPNEARA@�BNKI�"N@=H�(EJ@=L�1ALA�¤AHEG�$Ð¾UAPIAV�¤Eç@AI�1K-
L=GP=Ĉ�����ġ��
��1DA� OP=J@=N@� PQJEJC� BNAMQAJ?U� BKN�=HH� =?KQOPE?�AHA?PNKJE?�
EJOPNQIAJPO�QJ@AN�PDA�AMQ=H�PAILAN=IAJP�OUOPAI�S=O�OAP�PK���������%V��=P�
PDA��J@�&JPANJ=PEKJ=H� KJBANAJ?A�KJ�NABANAJ?A�LEP?D�PD=P�S=O�DAH@�EJ�)KJ@KJ�
EJ������Ġ*E?DAHO�3KCAH�����ġ�
��1K@=U�PQJEJC�EO�LANBKNIA@�PK�����������%V��
SEPD�NABANAJ?A�PK�PDA�JKPA���KJ�PDA� ��K?P=RA�KB�PDA�LE=JK�
2L�PK�PDEO�LKEJP�PDA�@ARAHKLIAJP�EJ�"QNKLA=J�IQOE?�SEPD�NAOLA?P�PK�PDEO�

I=PPAN�S=O�OQII=NEOA@�PK�LNKRE@A�=�>APPAN�QJ@ANOP=J@EJC�KB�PDA�O=IA�EOOQA�
EJ�,PPKI=J���1QNGEOD�IQOE?��1DA�JATP�OA?PEKJ�OD=HH�@A=H�SEPD�PDA�NAH=PEKJODEL�
>APSAAJ�PDA�"=OP�=J@�PDA�4AOP�EJ�PDA�?KJPATP�KB�PQJEJC�=J@�PN=JOLKOEPEKJ�

A Comparison Between Turkish Music and Western Music:
Tuning and Transposition
According to the Arel – Ezgi – Uzdilek Turkish music system arran-

ged by H. Sadettin Arel (1880-1955), Suphi Ezgi (1869-1962) and S. Murat 
Uzdilek (1891-1967), a whole note consists of 9 commas, and a semitone 
?KJOEOPO� KB� �� ?KII=O�� 0EJ?A� KQN� PN=@EPEKJ=H� EJOPNQIAJPO� =NA� ?=L=>HA� KB�
sounding these intermediate tones, Ottoman - Turkish music presents a 
rather different structure compared to the equal temperament system. In 
other words, due to the structure of the instruments of Ottoman - Tur-
kish music, all maqams cannot be played employing the same technique 
and style after being transposed on every note, especially in the Istanbul 
kemençe, the oud, the tanbur, and the ney. Kanun artists, however, retu-
ne their instruments according to the maqam’s scale tones when a maqam 
is to be performed with transposition. Due to this character, the kanun 
has a tuning system that is very similar to the harpsichord of the Baroque 
AN=�Ġ6=NGuJ�����ġ���
�
&J�PANIO�KB�PA?DJE?=H�OPNQ?PQNA�PDA�K>KA�B=IEHU�EO�HEGA�PDA�JAU�B=IEHU�KJ�

SDE?D�KQN�=NPE?HA�BK?QOAO��0EJ?A�PDA�JAU�HEGA�PDA�K>KA�EO�JKP�L=NP�KB�PDA�KI-
JEPKJE?�SKK@SEJ@O�B=IEHU� EP�?KJP=EJO�IAI>ANO�PD=P�D=RA�@EBBANAJP�LEP?DAO�
=J@�OEVAO��4DAJ�KN?DAOPN=O�KB�PDA�?QNNAJP�OPNQ?PQNA�łNOP�OP=NPA@�PK�BKNI�EJ�
PDA� H=PA� ��PD� ?AJPQNU� PDAU�IKOPHU� EJ?HQ@A@� OPNEJC� EJOPNQIAJPO��4DEHA� PDA�
OPNEJCO�?KJOPEPQPA@� PDA�>=OEO�KB� PDA�KN?DAOPN=�K>KEOPO�SANA�QOQ=HHU�QOA@� PK�
OPNAJCPDAJ�=J@�OQLLKNP�PDA�OKQJ@O�KB�PDA�łNOP�=J@�OA?KJ@�REKHEJO��#KHHKSEJC�
EPO�=J?AOPKNO�PDA�K>KA�O�OPNQ?PQNA�S=O�NA@AOECJA@�EJ�PDA���PD�?AJPQNU�KJ�EPO�

CD;���%V�L@B�ġ�
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L=PD�PK�>A?KIEJC�PDA�IK@ANJ�K>KA�EJ�KN@AN�PK�IAAP�PDA�NAMQENAIAJPO�KB�PDA�
�=NKMQA�AN=��&J�PDA�S=GA�KB�PDEO�NAOPNQ?PQNEJC�?KILKOANO�OP=NPA@�PK�NA=HEOA�
PD=P�PDA�>NECDP�=J@�EJPAJOA�PKJA�KB�PDA�K>KA�?KQH@�>A�LQP�PK�>APPAN�QOA�=J@�
>AC=J� ?KILKOEJC� OAL=N=PA� OA?PEKJO� =J@� ARAJ� ?KJ?ANPKO� BKN� PDA� EJOPNQIAJP�
ĠćAJOÌV�����ġ��
�
1DA�IKOP�EILKNP=JP�B=?PKN�PD=P�DAHLA@�PDA�K>KA�>A?KIA�PDA�EJOPNQIAJP�

PD=P�LNKRE@AO�PDA�KN?DAOPN=�SEPD�=�PKJA�BKN�PQJEJC�S=O�PD=P�EP�S=O�?KJOE@ANA@�
=�IKNA�NAHE=>HA�NABANAJ?A�@QA�PK�EPO�łTA@�OPNQ?PQNA��1DEO�OPNQ?PQNA�KB�PDA�K>KA�
LNKRA@�ARAJ�IKNA�EILKNP=JP�AOLA?E=HHU� EJ�PDA�PEIAO�SDAJ�CQP�OPNEJCO�SANA�
QOA@�BKN�OPNEJC�EJOPNQIAJPO���HPDKQCD�ŃQPAO�>=OOKKJO�#NAJ?D�DKNJO�=J@�?H=-
NEJAPO�FKEJA@�PDA�KN?DAOPN=O�EJ�PEIA�PDA�LH=?A�K??QLEA@�>U�PDA�K>KA�@E@�JKP�
?D=JCA� =J@� PDA� EJOPNQIAJP�S=O� NA?KCJEOA@�=O� PDA� OP=J@=N@� EJOPNQIAJP� BKN�
PQJEJC��1DA�LEAN?EJC�OKQJ@�KB�PDA�K>KA�SDE?D�?KQH@�>A�A=OEHU�@EOPEJCQEODA@�
BNKI�PDA�NAOP�KB�PDA�KN?DAOPN=�I=@A�EP�A=OEAN�BKN�=HH�PDA�KPDAN�IQOE?E=JO�PK�
DA=N�EP�Ġ1=J�7������ġ���
��&J�PDA�PN=@EPEKJ�OKIAPDEJC�OEIEH=N�K??QNNA@�SEPD�
NAOLA?P�PK�PDA�JAU�B=IEHU�=O�SAHH��1D=P�KPDAN�EJOPNQIAJPO�=NA�I=@A�OQ>FA?P�PK�
PDA�JAU�@QNEJC�LANBKNI=J?A�EJ�*ARHARE�IQOE?�EO�=�GJKSJ�DEOPKNE?=H�B=?P��&P�EO�
=HOK�GJKSJ�BNKI�R=NEKQO�NA?KN@EJCO�KB�PDA�1/1�N=@EK�PD=P�PQJEJC�S=O�LANBKN-
IA@�SEPD�NABANAJ?A�PK�PDA�JAU�Ġ"NG=DRA?E�-ANOKJ=H�&JPANREAS�����������
��
%KSARAN�QJHEGA�PDA�K>KA�EJ�PDA���PD�?AJPQNU�PDA�JAU�S=O�QJ=>HA�PK�LNAOANRA�
PDA�?AJPN=H�LKOEPEKJ�EP�D=@�LNAREKQOHU�AJFKUA@��&P�SKQH@�>A�QOABQH�PK�LNKRE@A�
EJ�PDA�JATP�OA?PEKJ�CAJAN=H�EJBKNI=PEKJ�KJ�PDA�DEOPKNE?=H�JAUO�=J=HUOA@�EJ�PDA�
=NPE?HA�

The Historical Neys Analysed in the Study
1DA�DEOPKNE?=H�JAUO�=J=HUOA@�EJ�PDA�OPQ@U�SANA�I=@A�EJ�PDA���PD�=J@���PD�

?AJPQNEAO�

�
 +AU�GALP�EJ�1KLG=Lu�-=H=?A�*QOAQI�QJ@AN�&JRAJPKNU�+K��������
1DA�I=JOQN�JAU�NACEOPANA@�EJ�PDA�1KLG=Lu�-=H=?A�1NA=OQNU�QJ@AN�EJRAJ-

PKNU�JQI>AN������EO�NAI=NG=>HA�AOLA?E=HHU�BKN�EPO�KNJ=IAJP=PEKJ��1DA�LDN=OA�
ļ6=�%=VNAPE�*ARHºJº�(Q@@EOA�0ENNÏDÏH� HÅ��S=O�EJO?NE>A@�EJ�AJ=IAH�=J@�CEHP�
KJ�PDA�L=N=VR=JA�KB�PDA�JAU�SDE?D�EO�EJ�CKK@�?KJ@EPEKJ��!AP=EHO�KB�PDA�JAU�
?=J�>A�OAAJ�EJ�&I=CAO���=J@���=J@�PDA�LEP?D�LKOEPEKJO�KB�PDA�JAU�?=J�>A�OAAJ�
EJ�1=>HA���
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�
 +AU�GALP�EJ�1KLG=Lu�-=H=?A�*QOAQI�QJ@AN�&JRAJPKNU�+K�����
1DA�CAJAN=H�OPNQ?PQNA�KB�PDA�>KH=DAJG���OÐLÐN@A�I=>AUJE�JAU�NACEOPANA@�EJ

PDA�1KLG=Lu�-=H=?A�%=NAI�QJ@AN�EJRAJPKNU�JQI>AN�����?=J�>A�OAAJ�EJ�&I=CA�
��=J@�PDA�LEP?D�LKOEPEKJO�KB�PDA�JAU�?=J�>A�OAAJ�EJ�1=>HA���

Image 1.�1DA�+AU�SEPD�&JRAJPKNU�+K������

Image 2.�!AP=EHO�KB�2LLAN�-=N=VR=JA�KB�PDA�+AU�SEPD�&JRAJPKNU�+K������

Table 1.�1DA�-EP?D�-KOEPEKJO�KB�PDA�+AU�SEPD�&JRAJPKNU�+K������

&I=CA����+AU�GALP�EJ�1KLG=Lu�-=H=?A�*QOAQI�SEPD�&JRAJPKNU�+K�����

A Study of the Reference Pitches in Ottoman - Turkish Music Through an Analysis of Historical Neys
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�
 +AU�GALP�EJ�1KLG=Lu�-=H=?A�QJ@AN�&JRAJPKNU�+K�����
1DA�I=JOQN�JAU�NACEOPANA@�EJ�PDA�1KLG=Lu�-=H=?A�%=NAI�QJ@AN�EJRAJPKNU

JQI>AN�����EO�PDA�KH@AOP�JAU�BKQJ@�EJ�1QNGEOD�IQOAQIO��&P� EO�QJ@ANOPKK@�
BNKI�PDA�DACEN=�@=PA�KJ�PDA�JAU�PD=P�EP�S=O�I=@A�@QNEJC�PDA�NAECJ�KB�0QHP=J�
�DIA@�&&&��1DA�CAJAN=H�OPNQ?PQNA�KB�PDA�JAU�?=J�>A�OAAJ�EJ�&I=CA���=J@�PDA�
LEP?D�LKOEPEKJO�KB�PDA�JAU�?=J�>A�OAAJ�EJ�1=>HA���

Table 2.�1DA�-EP?D�-KOEPEKJO�KB�PDA�+AU�SEPD�&JRAJPKNU�+K�����

&I=CA����+AU�GALP�EJ�1KLG=Lu�-=H=?A�SEPD�&JRAJPKNU�+K�����

1=>HA����1DA�-EP?D�-KOEPEKJO�KB�PDA�+AU�SEPD�&JRAJPKNU�+K�����
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�
�+AU�GALP�EJ�PDA�*ARH=J=�*QOAQI�QJ@AN�&JRAJPKNU�+K������
1DA�>KH=DAJG���OÐLÐN@A�I=>AUJE�JAU�GALP�EJ�PDA�*ARH=J=�*QOAQI�QJ@AN�

EJRAJPKNU�JQI>AN������>AHKJCA@�PK�+AUVAJ�1ARłG��&P�EO�=�JAU�PD=P�EO�OQEP=>HA�
BKN�LH=UEJC�SEPDKQP�NAMQENEJC�=�>=ĈL=NA��1DA�CAJAN=H�OPNQ?PQNA�KB�PDA�JAU�?=J�
>A�OAAJ�EJ�&I=CA���=J@�PDA�LEP?D�LKOEPEKJO�KB�PDA�JAU�?=J�>A�OAAJ�EJ�1=>HA���

�
�+AU�GALP�EJ�PDA�*ARH=J=�*QOAQI�QJ@AN�&JRAJPKNU�+K������
1DA�I=JOQN�JAU�NACEOPANA@�EJ�PDA�*ARH=J=�*QOAQI�QJ@AN�JQI>AN������>A-

HKJCA@�PK�+AUVAJ��VEV�!A@A��1DA�CAJAN=H�OPNQ?PQNA�KB�PDEO�PSK�LEA?A�JAU�?=J�>A�
OAAJ�EJ�&I=CA���=J@�PDA�LEP?D�LKOEPEKJO�KB�PDA�JAU�?=J�>A�OAAJ�EJ�1=>HA���

Image 5.�+AU�GALP�EJ�PDA�*ARH=J=�*QOAQI�SEPD�&JRAJPKNU�+K������

1=>HA����1DA�-EP?D�-KOEPEKJO�KB�PDA�+AU�SEPD�&JRAJPKNU�+K������

Image 6.�+AU�GALP�EJ�PDA�*ARH=J=�*QOAQI�SEPD�&JRAJPKNU�+K������

Table 5.�1DA�-EP?D�-KOEPEKJO�KB�PDA�+AU�SEPD�&JRAJPKNU�+K������
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Methodology and Analysis Techniques
Setting out from the question of whether a modelling can be perfor-

med on the reference pitch in the historical neys, the study was carried out 
with an analysis of these historically important neys. The neys belonging 
to the prominent neyzens of their times and the historical neys believed 
to have been performed at the palace have been prioritised in the study.
1DA�OAHA?PA@�@=P=�SANA�NA?KN@A@�BKN�PDA�@K?PKN=H�@EOOANP=PEKJ�ļ+AU��¾-

GuOuJuJ� 1=NEDE� RA� 1AGJEG� $AHEĈEIE�� ĥ1A?DJE?=H� =J@�%EOPKNE?=H� -NKCNAOO� KB�
+AU�I=GEJC9�>U�!N���HE�1=J�EJ������=J@�SANA�BNAODHU�=J=HUOA@�EJ�=??KN@=J-
?A�SEPD�PDA�K>FA?PERAO�KB�PDEO�OPQ@U��1DAOA�@=P=�SDE?D�D=@�=HOK�>AAJ�QOA@�EJ�
PDA�@K?PKN=H�@EOOANP=PEKJ�EJ�MQAOPEKJ�SANA�?=NABQHHU�=J=HUOA@�QOEJC�OP=PEOPE?=H�
IAPDK@O�BKN�PDA�łNOP�PEIA�BKN�PDEO�OPQ@U��/AOA=N?DANO�I=U�=J=HUOA�PDA�NAOQHPO�
>U�NAIK@AHHEJC�PDA�JAUO�>=OA@�KJ�PDA�LEP?D�IA=OQNAIAJPO�SA�LNAOAJP�DANA��
�HH�@=P=�D=RA�>AAJ�LNKRE@A@�?HA=NHU�PK�AJOQNA�PDA�NALNK@Q?E>EHEPU�KB�PDA�OPQ@U�
1DA�NA?KN@EJCO�QOA@�EJ�PDA�OPQ@U�SANA�I=@A�=P�NKKI�PAILAN=PQNA�=P�PDA�

*ARH=J=�*QOAQI�=J@�1KLG=Lu�-=H=?A�*QOAQI��1K�AJOQNA�PD=P�DA=@�=J@�HEL�
LKOEPEKJO�D=@�IEJEI=H� EIL=?P�KJ� PDA�IA=OQNAIAJPO� PDA�DA=@�DAH@�=P���`�
I=@A�=���`�=JCHA�SEPD� PDA�JAU�=J@�RE>N=PK�S=O�JKP�AILHKUA@�*�4DEHA� PDA�
NAOQHPO�LNAOAJPA@�DANA�@ALAJ@�KJ�?ANP=EJ�R=NE=>HAO�=�IK@AHHEJC�KBBANA@�>U�PDA�
@=P=�K>P=EJ=>HA�QJ@AN�PDA�?QNNAJP�?KJ@EPEKJO�D=O�JARANPDAHAOO�>AAJ�LNAOAJPA@�
PK�NAOA=N?DANO�Ġ*KNA�@AłJEPA�NAOQHPO�?KQH@�>A�=R=EH=>HA�EB�?NA=PEJC�=�?KILQPAN�
OEIQH=PKN�KN�NARA=HEJC�PDA�EJPANEKN�OPNQ?PQNA�KB�PDA�DEOPKNE?=H�JAUO�>U�K>P=E-
JEJC�?NKOO�OA?PEKJO�BNKI�PDAI�SANA�LKOOE>HA��%KSARAN�JK�OQ?D�LNK?A@QNA�
KJ�PDA�DEOPKNE?=H�JAUO�EO�=HHKSA@�SDE?D�NAJ@ANO�PDA�=R=EH=>HA�@=P=�R=HQ=>HA
��
1DAOA�IA=OQNAIAJPO�SANA� NA?KN@A@� =J=HUOA@� =J@� EJPANLNAPA@� EJ� PDA� =>K-
RA�IAJPEKJA@�I=JJAN�

Data**

1DA�BNAMQAJ?EAO�KB�PDA�@ÐCºD�LEP?D�K>P=EJA@�KJ���DEOPKNE?=H�JAUO�LQP�EJ�
?DNKJKHKCE?=H�KN@AN�BNKI�PDA���PD�PK�PDA���PD�?AJPQNEAO�ĠPDA�LNA?EOA�LNK@Q-
?PEKJ�@=PAO�KB�PDAOA�JAUO�=NA�JKP�=R=EH=>HA�EJ�PDA�IQOAQI�NA?KN@O
�?KJOPEPQPA�
=J�EILKNP=JP�OAP�KB�@=P=�BKN�E@AJPEBUEJC�PDA�JAU�O�LKOEPEKJ�SEPD�NAOLA?P�PK�PDA�
?QNNAJP�NABANAJ?A�LEP?D�EJ�PANIO�KB�EPO�LANBKNI=J?A�EJ�CAJAN=H��&P�EO�>AHEARA@�
PD=P�KBBANEJC�PDA�JAU�PDA�LEP?DAO�KB�SDE?D�=NA�GJKSJ�PK�NAI=EJ�QJ?D=JCA@�
BKN�?AJPQNEAO�=O�=�IK@AH�BKN�PDEO�OQ>FA?P�SKQH@�LNKRE@A�NAOA=N?DANO�SEPD�=�@EB-
BANAJP�LANOLA?PERA��1DA�K>P=EJA@�NA?KN@EJCO�SANA�=J=HUOA@�QOEJC� AHAIKJU�
*AHK@UJA�SDE?D�EO�=�LEP?D�=J=HUOEO�=J@�?KNNA?PEKJ�OKBPS=NA�=J@�@EBBANAJ?AO�
EJ�LEP?D�SANA�IA=OQNA@�EJ�QJEPO�KB�?AJP�EJ�PDA�=J=HUOAO�***

* Since vibrato, performed according to several techniques depending on the period, the orchestra, the 
instrument, and the composer, has no standard structure, the objective has been to increase the relia-
bility of the analysis and ensure an accurate frequency.
���4A�SEOD�PK�PD=JG�!N��,V=J�0=NuAN�BKN�DEO�OPEIQH=PEJC�EJLQPO�SEPD�NAOLA?P�PK�PDA�=J=HUOEO�
����+KP�>AEJC�łTA@�IA=OQNAIAJPO�N=JCAO�EJ�QJEPO�KB�%V��@EBBAN�>APSAAJ�K?P=RAOĢ�EJ�KPDAN�SKN@O�PDAU
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1DA�@EOP=J?A�KB�PDA�=J=HUOA@�PKJAO�PK�PDAEN�?HKOAOP�JKPAO�EJ�PDA�AMQ=H�PAI-
LAN=IAJP�OUOPAI�EJ�QJEPO�KB�?AJP�SANA�E@AJPEłA@�SEPD�NABANAJ?A�PK���������
%V��EJ�KN@AN�PK�LNKRE@A�=�?KIL=N=>HA�P=>HA�EJ�PDA�JATP�OPAL���??KN@EJCHU�PDA�
BNAMQAJ?EAO�EJ�1=>HA���SANA�?NA=PA@�Ġ KJRANOEKJ�KB�&JPANR=HO�ġ�DPPLġ��SSS�
OAJCLEAH=Q@EK�?KI�?=H?QH=PKN�?AJPON=PEK�DPI


"T=IEJEJC�PDA�PQJEJC�KB�PDA�KH@AOP�I=JOQN�JAU�EJ�1QNGEOD�IQOAQIO�SDE-
?D�S=O�I=@A�EJ������EP�?=J�>A�OAAJ�PD=P�PDA�NABANAJ?A�LEP?D�S=O����?AJPO�DEC-
DAN�?KIL=NA@�PK�PD=P�KB�PK@=U��*KREJC�BKNS=N@�EJ�DEOPKNU�SA�?KIA�=?NKOO�=�
OPNQ?PQNA�EJ�SDE?D�PDA�NABANAJ?A�LEP?D�>A?KIAO�HKSAN�SDEHA�EP�EO�OAAJ�PD=P�PDA�
NABANAJ?A�LEP?D�EJ�PDA�JAU�I=@A�EJ������S=O�DECDAN�?KIL=NA@�PK�PD=P�KB�PK@=U�
1DA�@ÐCºD�LEP?D�Ġ�
�SDE?D�S=O�DECDAN�EJ�PDA���PD�?AJPQNU�?KIL=NA@�PK�

PDA�?QNNAJP�����%V��NABANAJ?A�LEP?D�@AIKJOPN=PA@�=�?KJOEOPAJP�HKSANEJC�EJ�
PDA�?KQNOA�KB�PDA�BKHHKSEJC�?AJPQNEAO��4DEHA�PDA�LEP?D�KB�PDA�JAU�PD=P�>AHKJ-
CA@�PK��VEV�!A@A�ĠJQI>AN�����
�S=O����?AJPO�HKSAN�PDA�*=JOQN�JAU�KB�PDA�
A=NHU���PD�?AJPQNU�JQI>AN������>AHEARA@�PK�D=RA�>AAJ�LANBKNIA@�=P�1KLG=Lu�
-=H=?A�LNAOAJPO�=����?AJP�HKSAN�@ÐCºD��1DANABKNA�EP�I=U�>A�O=E@�EJ�PDA�HECDP�
KB�PDA�@=P=�=P�D=J@�PD=P�CAJAN=H�D=NIKJU�@AIKJOPN=PA@�=�PAJ@AJ?U�PKS=N@O�
>A?KIEJC�DECDAN�SDAJ�LNK?AA@EJC�BNKI�PDA���PD�?AJPQNU�PK�PDA���PD�

Conclusion
In this study that set out from historical neys’ ability to preserve their 

LEP?DAO�BKN�I=JU�UA=NO�PDA�@=P=�=J@�B=?PQ=H�łJ@EJCO�K>P=EJA@�=O�=�NAOQHP�
of the analyses of performances made using 5 historical neys belonging 
to neyzens known to have offered important performances between the 
18th and 20th centuries have been presented in detail in Table 7 (Blood, 
2018).

=NA�?=H?QH=PA@�>U�>AEJC�EJ?NA=OA@�HKC=NEPDIE?=HHU��%KSARAN�OEJ?A�PDA�N=JCAO�EJ�QJEPO�KB�?AJP�=NA�łTA@�
and do not differ according to octave, the ranges have been calculated in terms of cents.

Table 6.� D=JCEJC�KB�PDA�#NAMQAJ?U��>KQP�=� AJP�3=HQA
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&P�EO�OAAJ�PD=P�PDA�@ÐCºD�LEP?D�IA=OQNA@�=O�������%V��BKN�PDA�JAU�SEPD�
PDA�EJRAJPKNU�JQI>AN�����EO�DECDAN�?KIL=NA@�PK�PDA�?QNNAJP�NABANAJ?A�LEP?D��
1DA�HKSAN�LEP?DAO�KB�PDA�JAUO�SEPD�PDA�EJRAJPKNU�JQI>ANO�����=J@������KJ�
PDA�KPDAN�D=J@�=NA�=P�BNAMQAJ?EAO�?HKOAN�PK�A=?D�KPDAN��&P�EO�OAAJ�PD=P�PDA�LEP?D�
KB�PDA�JAU�SEPD�PDA�EJRAJPKNU�JQI>AN������EO�HKSAN�?KIL=NA@�PK�PDA�?QNNAJP�
NABANAJ?A�LEP?D��1DA�JAU�SEPD� EJRAJPKNU�JQI>AN� �����SDE?D�>AHKJCA@� PK�
+AUVAJ�1ARłG�D=O�=�DECDAN�LEP?D�?KIL=NA@�PK�PDA�?QNNAJP�NABANAJ?A�LEP?D�=O�
EO�PDA�?=OA�SEPD�PDA�JAU�SEPD�EJRAJPKNU�JQI>AN�����
0PQ@EAO� KJ� PDA� NABANAJ?A� LEP?D� ?KNNAOLKJ@EJC� PK� ����%V�� SDE?D� SANA�

?KIIAJ?A@�>U�KN@AN�KB�+=LKHÀKJ�&&&�EJ������SANA�NA?KCJEOA@�=?NKOO�"QNK-
LA�EJ�������1DA�=J=HUOAO�NARA=HA@�PD=P�PDA�BNAMQAJ?EAO�KB�PDA�LEP?DAO�KB�JAU�
�����Ġ�����
�=J@�JAU�����Ġ������%V�
�SANA�?HKOA�PK�PDA�BNAMQAJ?U�KB�����
%V��PD=P�EO�PDA�NABANAJ?A�LEP?D�KB�"QNKLA=J�*QOE?�=P�PD=P�LANEK@���A?=QOA�
PDA�NABANAJ?A�LEP?D�>A?=IA�DECDAN�EJ�"QNKLA�EJ�PDA���PD�?AJPQNU�=J@�EJ�PDA�
HECDP�KB�PDA�OA=N?D�BKN�@EBBANAJP�=LLNK=?DAO�=IKJC�?KQJPNEAO*�PDA�NEOA�EJ�PDA�
LEP?D�KB�JAU������GJKSJ�PK�D=RA�>AAJ�LANBKNIA@�EJ�PDA�IE@���PD�?AJPQNU�PK�
������%V��OQCCAOPO�PD=P�PDEO�K??QNNA@�OEIQHP=JAKQOHU�SEPD�PDA�NEOA�KB�LEP?D�
EJ�"QNKLA�
1DA� OPQ@U� N=PDAN� PD=J�IA=OQNEJC�LEP?DAO� EJ�DEOPKNU�=C=EJOP� A=?D�KPDAN�

S=O�EJPANAOPA@�EJ�AT=IEJEJC�PDA�CAJAN=H�PAJ@AJ?U�SDE?D�NAOQHPA@�EJ�PDA�=>KRA�
P=>HA�� KJOE@ANEJC�PD=P�PDAOA�DEOPKNE?=H�JAUO�D=@�>AAJ�LANBKNIA@�=P�PDAEN�PEIA�
SEPDEJ�=J�KN?DAOPN=�EP�I=U�>A�OQCCAOPA@�PD=P�PDA�BNAMQAJ?EAO�PD=P�SANA�BKQJ@�
SANA�=HOK�PDKOA�PK�SDE?D�PDA�KPDAN�EJOPNQIAJPO�D=@�>AAJ�PQJA@���HPDKQCD�NA-
=?DEJC�=�@AłJEPA�?KJ?HQOEKJ�EO�JKP�LKOOE>HA�KJ�PDEO�I=PPAN�=J�ABBKNP�D=O�>AAJ�
I=@A�PK�LNAOAJP�NAOA=N?DANO�=�CAJAN=H�IK@AH�KJ�PDA�OQ>FA?P�

* The Berlin Philharmonic Orchestra set its reference pitch at 445 Hz. in 1935, and the Städtisches
Orchestra at 450 Hz. in 1943.

Table 7.�1DA�BNAMQAJ?U�@EOP=J?A�KB�JAUO�BNKI����������%V�
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