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!S฀A฀RESULT฀OF฀RESEARCH฀OVER฀THE฀PAST฀HALF฀CENTURY�฀THERE฀HAS฀BEEN฀A฀GROWING฀RECOGNI

TION฀THAT฀A฀NUMBER฀OF฀MATHEMATICAL฀MODELS฀USED฀BY฀#OPERNICUS฀HAD฀ORIGINALLY฀BEEN฀
DEVELOPED฀BY฀)SLAMIC฀ASTRONOMERS�฀4HIS฀HAS฀LED฀TO฀SPECULATION฀ABOUT฀HOW฀#OPERNICUS฀
MAY฀HAVE฀LEARNED฀OF฀THESE฀MODELS฀AND฀THE฀ROLE฀THEY฀PLAYED฀IN฀THE฀DEVELOPMENT฀OF฀
HIS฀REVOLUTIONARY�฀HELIOCENTRIC฀COSMOLOGY�฀-OST฀DISCUSSION฀OF฀THIS฀CONNECTION฀HAS฀
THUS฀FAR฀BEEN฀CONlNED฀TO฀FAIRLY฀TECHNICAL฀ISSUES฀RELATED฀TO฀THESE฀MODELS�฀RECENTLY�฀
HOWEVER�฀IT฀HAS฀BEEN฀ARGUED฀THAT฀THE฀CONNECTIONS฀MAY฀GO฀DEEPER�฀EXTENDING฀INTO฀THE฀
PHYSICS฀OF฀A฀MOVING฀%ARTH฀AND฀THE฀WAY฀IN฀WHICH฀ASTRONOMY฀ITSELF฀WAS฀CONCEIVED�฀4HE฀
PURPOSE฀OF฀THIS฀ARTICLE฀IS฀TO฀GIVE฀AN฀OVERVIEW฀OF฀THESE฀POSSIBLE฀CONNECTIONS฀BETWEEN฀
#OPERNICUS฀AND฀HIS฀)SLAMIC฀PREDECESSORS฀AND฀TO฀DISCUSS฀SOME฀OF฀THEIR฀IMPLICATIONS฀
FOR฀#OPERNICAN฀STUDIES�
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4HAT฀#OPERNICUS฀WAS฀ ACQUAINTED฀WITH฀ A฀ NUMBER฀OF฀ HIS฀ )SLAMIC฀PREDECESSORS฀ HAS฀
BEEN฀EVIDENT฀SINCE฀�����฀WHEN฀#OPERNICUS฀IN฀$E฀REVOLUTIONIBUS฀EXPLICITLY฀CITED฀lVE฀
)SLAMIC฀AUTHORS��฀4HE฀LATEST฀OF฀THESE฀AUTHORS�฀AL
"I R J �฀mOURISHED฀IN฀3PAIN฀IN฀THE฀
LAST฀PART฀OF฀THE฀TWELFTH฀CENTURY�฀SO฀#OPERNICUS�S฀REFERENCES฀END฀AROUND฀�����฀WHICH฀
IS฀THE฀APPROXIMATE฀TERMINUS฀DATE฀FOR฀)SLAMIC฀AUTHORS฀WHO฀WERE฀TRANSLATED฀INTO฀,ATIN�฀
5NTIL฀RECENTLY�฀MOST฀HISTORIOGRAPHY฀RELATED฀TO฀#OPERNICUS฀HAS฀ASSUMED฀THAT฀THIS฀WAS฀
THE฀END฀OF฀THE฀STORY�฀AT฀LEAST฀AS฀FAR฀AS฀)SLAMIC฀INmUENCE฀GOES�฀"UT฀SINCE฀THE฀����S�฀A฀
SERIES฀OF฀DISCOVERIES฀HAS฀SHAKEN฀THIS฀NEATLY฀CONSTRICTED฀PICTURE฀AND฀CAUSED฀A฀MAJOR฀
RE
EVALUATION฀OF฀THE฀RELATION฀OF฀#OPERNICUS฀�AS฀WELL฀AS฀OTHER฀2ENAISSANCE฀ASTRONOMERS	฀
TO฀LATER฀)SLAMIC฀ASTRONOMY�฀

4HE฀ lRST฀ MODERN฀ ACKNOWLEDGEMENT฀ OF฀ A฀ CONNECTION฀ BETWEEN฀ #OPERNICUS฀ AND฀
A฀LATER฀�I�E�฀POST
����	฀)SLAMIC฀ASTRONOMER฀WAS฀MADE฀BY฀*�฀,�฀%�฀$REYER฀IN฀�����฀
)N฀A฀FOOTNOTE�฀$REYER฀NOTED฀THAT฀ THE฀NEW฀DEVICE฀INVENTED฀BY฀.A R฀AL
$ N฀AL
 S ฀
�D�฀����	฀WAS฀ALSO฀USED฀BY฀#OPERNICUS฀IN฀"OOK฀)))�฀CHAP�฀�฀OF฀$E฀REVOLUTIONIBUS��฀
4YPICAL฀FOR฀THE฀TIME�฀$REYER฀OFFERED฀NO฀FURTHER฀EXPLANATION฀OR฀SPECULATION�฀NOR฀DID฀
ANYONE฀ELSE฀UNTIL฀THE฀DISCOVERY฀IN฀THE฀����S฀OF฀A฀CONNECTION฀BETWEEN฀ANOTHER฀)SLAMIC฀
ASTRONOMER฀AND฀#OPERNICUS�฀%�฀3�฀+ENNEDY�฀WHO฀WAS฀A฀PROFESSOR฀OF฀MATHEMATICS฀
AT฀THE฀!MERICAN฀5NIVERSITY฀OF฀"EIRUT�฀HAPPENED฀BY฀CHANCE฀TO฀NOTICE฀SOME฀UNUSUAL฀
�I�E�฀NON
0TOLEMAIC	฀ASTRONOMICAL฀MODELS฀WHILE฀BROWSING฀THROUGH฀THE฀.IH YAT฀AL

S L฀OF฀C!L �฀AL
$ N฀)BN฀AL
3H IR�฀A฀$AMASCENE฀ASTRONOMER฀OF฀THE฀FOURTEENTH฀CENTURY฀
WHO฀HAD฀BEEN฀THE฀TIME
KEEPER฀OF฀THE฀5MAYYAD฀-OSQUE�฀5PON฀SHOWING฀THESE฀TO฀HIS฀
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FRIEND฀AND฀MENTOR�฀/TTO฀.EUGEBAUER฀OF฀"ROWN฀5NIVERSITY�฀+ENNEDY฀WAS฀AMAZED฀TO฀
LEARN฀THAT฀THESE฀MODELS฀WERE฀ONES฀THAT฀HAD฀BEEN฀THOUGHT฀TO฀HAVE฀lRST฀APPEARED฀IN฀THE฀
WORKS฀OF฀.ICHOLAS฀#OPERNICUS�฀4HIS฀LED฀TO฀A฀SERIES฀OF฀ARTICLES฀BY฀+ENNEDY฀AND฀HIS฀
STUDENTS฀THAT฀DISCUSSED฀VARIOUS฀ASPECTS฀OF฀THESE฀MODELS฀BY฀)BN฀AL
3H IR฀AS฀WELL฀AS฀
BY฀OTHER฀LATE฀)SLAMIC฀ASTRONOMERS��

4HE฀PICTURE฀THAT฀EMERGED฀CAN฀BE฀SUMMARIZED฀AS฀FOLLOWS�฀)SLAMIC฀AUTHORS฀FROM฀AN฀
EARLY฀PERIOD฀WERE฀CRITICAL฀OF฀0TOLEMY�S฀METHODS�฀OBSERVATIONS�฀AND฀MODELS��฀/NE฀PAR

TICULAR฀IRRITANT฀WAS฀THE฀USE฀OF฀DEVICES฀BY฀0TOLEMY฀THAT฀VIOLATED฀THE฀ACCEPTED฀PHYSICAL฀
PRINCIPLES฀THAT฀HAD฀BEEN฀ADOPTED฀BY฀MOST฀ASTRONOMERS฀IN฀THE฀ANCIENT฀AND฀MEDIEVAL฀
PERIODS�฀,ATER฀)SLAMIC฀ASTRONOMERS฀CAME฀TO฀LIST฀SIXTEEN฀OF฀THESE฀VIOLATIONS�฀SIX฀HAVING฀
TO฀DO฀WITH฀HAVING฀THE฀REFERENCE฀POINT฀FOR฀UNIFORM฀MOTION฀OF฀AN฀ORB฀BEING฀DIFFERENT฀
FROM฀THE฀ACTUAL฀CENTRE฀OF฀THE฀ORB฀�OFTEN฀REFERRED฀TO฀AS฀THE฀hEQUANTv฀PROBLEM	�฀NINE฀
HAVING฀TO฀DO฀WITH฀A฀VARIETY฀OF฀0TOLEMAIC฀DEVICES฀MEANT฀TO฀BRING฀ABOUT฀LATITUDINAL฀
VARIATION฀IN฀THE฀PLANETS�฀MOTIONS฀�I�E�฀DEVIATION฀NORTH฀OR฀SOUTH฀OF฀THE฀ECLIPTIC	�฀AND�฀
lNALLY�฀AN฀IRREGULAR฀OSCILLATION฀OF฀THE฀LUNAR฀EPICYCLE฀DUE฀TO฀THE฀REFERENCE฀DIAMETER฀
BEING฀DIRECTED฀TO฀A฀hPROSNEUSISv฀POINT฀RATHER฀THAN฀THE฀DEFERENT฀CENTRE฀OF฀THE฀EPICYCLE��฀
4HE฀EARLIEST฀SYSTEMATIC฀ATTEMPT฀IN฀)SLAM฀TO฀CRITICIZE฀0TOLEMY�S฀METHODS฀AND฀DEVICES฀
OCCURRED฀IN฀AL
3HUK K฀CAL ฀"A LAMY S฀�$OUBTS฀AGAINST฀0TOLEMY	฀BY฀)BN฀AL
(AYTHAM฀
�D�฀C�฀����	�฀WHO฀WAS฀BETTER฀KNOWN฀IN฀%UROPE฀FOR฀HIS฀GREAT฀WORK฀ON฀OPTICS�฀)N฀ADDITION฀
TO฀HIS฀BLISTERING฀CRITIQUE฀OF฀0TOLEMY�฀)BN฀AL
(AYTHAM฀ALSO฀WROTE฀A฀TREATISE฀IN฀WHICH฀HE฀
ATTEMPTED฀TO฀DEAL฀WITH฀SOME฀OF฀THE฀PROBLEMS฀OF฀0TOLEMY�S฀PLANETARY฀LATITUDE฀MODELS��฀
!฀CONTEMPORARY฀OF฀)BN฀AL
(AYTHAM�฀!B ฀C5BAYD฀AL
* ZJ N �฀WHO฀WAS฀AN฀ASSOCIATE฀OF฀
!B ฀C!L ฀)BN฀3 N ฀��฀!VICENNA�฀D�฀����	�฀ALSO฀DEALT฀WITH฀THESE฀ISSUES฀AND฀PROPOSED฀
A฀MODEL฀TO฀DEAL฀WITH฀THE฀EQUANT฀PROBLEM��

4HESE฀ EARLY฀ ATTEMPTS฀ NOTWITHSTANDING�฀ THE฀ MAJOR฀ THRUST฀ TO฀ PROVIDE฀ ALTERNATIVE฀
MODELS฀OCCURRED฀IN฀THE฀TWELFTH฀CENTURY฀AND฀CONTINUED฀FOR฀SEVERAL฀CENTURIES฀THEREAFTER�฀
)N฀)SLAMIC฀3PAIN�฀THERE฀WERE฀A฀NUMBER฀OF฀CRITICISMS฀THAT฀QUESTIONED฀THE฀VERY฀BASIS฀OF฀
0TOLEMAIC฀ASTRONOMY�฀IN฀PARTICULAR฀ITS฀USE฀OF฀ECCENTRICS฀AND฀EPICYCLES�฀WHICH฀CULMI

NATED฀IN฀AN฀ALTERNATIVE฀COSMOLOGICAL฀SYSTEM฀BY฀AL
"I R J ฀THAT฀USED฀ONLY฀ORBS฀THAT฀WERE฀
HOMOCENTRIC฀WITH฀THE฀%ARTH��฀"UT฀THOUGH฀"I R J �S฀WORK฀HAD฀IMPORTANT฀INmUENCES฀IN฀
%UROPE฀�฀INDEED฀#OPERNICUS฀MENTIONS฀HIS฀VIEW฀THAT฀6ENUS฀IS฀ABOVE฀THE฀3UN�฀฀�฀฀THE฀
3PANISH฀hREVOLTv฀AGAINST฀0TOLEMY฀SHOULD฀BE฀SEEN฀AS฀EPISODIC฀RATHER฀THAN฀MARKING฀THE฀
BEGINNING฀OF฀A฀LONG
LIVED฀TRADITION฀OF฀)SLAMIC฀HOMOCENTRIC฀ASTRONOMY�

)N฀THE฀)SLAMIC฀%AST฀THE฀SITUATION฀WAS฀OTHERWISE�฀"EGINNING฀IN฀THE฀lRST฀HALF฀OF฀THE฀
THIRTEENTH฀CENTURY�฀A฀NUMBER฀OF฀WORKS฀APPEARED฀THAT฀PROPOSED฀ALTERNATIVES฀TO฀0TOLEMY�S฀
PLANETARY฀MODELS�฀4HIS฀WAS฀THE฀START฀OF฀AN฀EXTREMELY฀FRUITFUL฀PERIOD฀IN฀THE฀HISTORY฀OF฀
SCIENCE฀IN฀)SLAM฀IN฀WHICH฀A฀SERIES฀OF฀CREATIVE฀MATHEMATICAL฀MODELS฀WERE฀PRODUCED฀
THAT฀DEALT฀WITH฀THE฀PROBLEMS฀OF฀0TOLEMAIC฀ASTRONOMY�฀!MONG฀THE฀MOST฀IMPORTANT฀OF฀
THESE฀NEW฀MODELS฀WERE฀THOSE฀OF฀.A R฀AL
$ N฀AL
 S ฀�����n��	�฀-U�AYYAD฀AL
$ N฀
AL
C5R ฀�D�฀C�฀����	�฀1U B฀AL
$ N฀AL
3H R Z ฀�����n����	�฀C!L �฀AL
$ N฀)BN฀AL
3H IR฀
�D�฀C�฀����	�฀AND฀3HAMS฀AL
$ N฀AL
+HAFR ฀�m�฀����	���฀)N฀ESSENCE�฀THESE฀ASTRONOMERS฀
DEVELOPED฀MATHEMATICAL฀TOOLS฀�SUCH฀AS฀THE฀h S ฀COUPLEv฀AND฀THE฀hC5R ฀LEMMAv	฀
THAT฀ ALLOWED฀ CONNECTED฀ CIRCULAR฀ MOTIONS฀ TO฀ REPRODUCE฀ APPROXIMATELY฀ THE฀ EFFECTS฀



#/0%2.)#53฀!.$฀()3฀)3,!-)#฀02%$%#%33/23฀ ฀฀ q฀฀��฀

BROUGHT฀ABOUT฀BY฀DEVICES฀SUCH฀AS฀0TOLEMY�S฀EQUANT���฀)N฀THE฀CASE฀OF฀THE฀RECTILINEAR฀
S ฀COUPLE�฀TWO฀SPHERES�฀ONE฀HALF฀THE฀SIZE฀AND฀INTERNALLY฀TANGENT฀TO฀THE฀OTHER�฀ROTATE฀

IN฀OPPOSITE฀DIRECTIONS฀WITH฀THE฀SMALLER฀TWICE฀AS฀FAST฀AS฀THE฀LARGER�฀4HE฀RESULT฀OF฀THESE฀
MOTIONS฀IS฀THAT฀A฀GIVEN฀POINT฀ON฀A฀DIAMETER฀OF฀THE฀LARGER฀SPHERE฀WILL฀OSCILLATE฀RECTI

LINEARLY�฀�4HERE฀IS฀AN฀ANALOGOUS฀CURVILINEAR฀ S ฀COUPLE฀IN฀WHICH฀THE฀OSCILLATION฀IS฀
MEANT฀TO฀OCCUR฀ON฀A฀GREAT฀CIRCLE฀ARC฀ON฀THE฀SURFACE฀OF฀A฀SPHERE�	฀7HAT฀THIS฀ALLOWED฀

S ฀AND฀HIS฀SUCCESSORS฀TO฀DO฀WAS฀TO฀ISOLATE฀THE฀ASPECT฀OF฀0TOLEMY�S฀EQUANT฀MODEL฀
THAT฀BROUGHT฀ABOUT฀A฀VARIATION฀IN฀DISTANCE฀BETWEEN฀THE฀EPICYCLE฀CENTRE฀AND฀THE฀%ARTH�S฀
CENTRE฀FROM฀THE฀ASPECT฀ THAT฀RESULTED฀IN฀A฀VARIATION฀IN฀SPEED฀OF฀THE฀EPICYCLE฀CENTRE฀
ABOUT฀THE฀%ARTH�฀3UCH฀MATHEMATICAL฀DEXTERITY฀ALLOWED฀THESE฀ASTRONOMERS฀TO฀PRESENT฀
MODELS฀THAT฀TO฀A฀GREAT฀EXTENT฀RESTORED฀UNIFORM฀CIRCULAR฀MOTION฀TO฀THE฀HEAVENS฀WHILE฀
AT฀THE฀SAME฀TIME฀PRODUCING฀MOTIONS฀OF฀THE฀PLANETS฀THAT฀WERE฀ALMOST฀EQUIVALENT฀TO฀
THOSE฀OF฀0TOLEMY���
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.OEL฀3WERDLOW฀AND฀/TTO฀.EUGEBAUER�฀IN฀DISCUSSING฀THIS฀)SLAMIC฀TRADITION�฀FAMOUSLY฀
ASKED�฀h7HAT฀DOES฀ALL฀THIS฀HAVE฀TO฀DO฀WITH฀#OPERNICUS�v฀4HEIR฀ANSWER฀WAS�฀h2ATHER฀
A฀LOT�v35฀)N฀HIS฀COMMENTARY฀ON฀#OPERNICUS�S฀#OMMENTARIOLUS�฀3WERDLOW฀MADE฀THE฀
CASE฀FOR฀THIS฀CONNECTION฀THROUGH฀A฀REMARKABLE฀RECONSTRUCTION฀OF฀HOW฀#OPERNICUS฀HAD฀
ARRIVED฀AT฀THE฀HELIOCENTRIC฀SYSTEM�฀!CCORDING฀TO฀3WERDLOW�฀#OPERNICUS�฀SOMEHOW฀
AWARE฀OF฀THIS฀)SLAMIC฀TRADITION฀OF฀NON
0TOLEMAIC฀ASTRONOMY�฀BEGAN฀HIS฀WORK฀TO฀REFORM฀
ASTRONOMY฀UNDER฀ITS฀INmUENCE�฀)N฀PARTICULAR฀#OPERNICUS฀OBJECTED฀EXPLICITLY฀TO฀0TOLE

MY�S฀USE฀OF฀THE฀EQUANT�฀AN฀OBJECTION฀THAT฀HAD฀BEEN฀A฀STAPLE฀OF฀)SLAMIC฀ASTRONOMY฀FOR฀
SOME฀lVE฀CENTURIES฀AT฀THAT฀POINT฀�BUT฀WHICH฀SEEMS฀NOT฀TO฀HAVE฀BEEN฀MADE฀BY฀EARLIER฀
%UROPEAN฀ASTRONOMERS	�36฀3WERDLOW฀THEN฀PROPOSED฀THAT฀ALTHOUGH฀#OPERNICUS฀WAS฀
ABLE฀TO฀USE฀SOME฀OF฀THESE฀MODELS�฀IN฀PARTICULAR฀THOSE฀OF฀)BN฀AL
3H IR�฀TO฀DEAL฀WITH฀
THE฀IRREGULAR฀MOTION฀BROUGHT฀ABOUT฀BY฀THE฀lRST฀ANOMALY฀�THE฀MOTION฀OF฀THE฀EPICYCLE฀
CENTRE฀ON฀ THE฀DEFERENT	�฀ IT฀WAS฀ THE฀ SECOND฀ANOMALY฀ �RELATED฀ TO฀ THE฀MOTION฀OF฀ THE฀
PLANET฀ON฀THE฀EPICYCLE	฀THAT฀REMAINED฀PROBLEMATIC�฀&OR฀THE฀OUTER฀PLANETS฀THIS฀MOTION฀
CORRESPONDS฀TO฀THE฀MOTION฀OF฀THE฀%ARTH฀AROUND฀THE฀3UN�฀SO฀A฀TRANSFORMATION฀OF฀THIS฀
MOTION฀FROM฀AN฀EPICYCLIC฀TO฀AN฀ECCENTRIC฀WOULD฀LEAD฀TO฀A฀QUASI
HELIOCENTRIC฀SYSTEM�฀
WHEREBY฀THE฀PLANET฀GOES฀AROUND฀THE฀3UN�฀/F฀COURSE฀THE฀%ARTH฀COULD฀STILL฀REMAIN฀AT฀
REST฀WHILE฀THE฀3UN�฀WITH฀THE฀PLANETS฀GOING฀AROUND฀IT�฀COULD฀THEN฀GO฀AROUND฀THE฀%ARTH�฀
)N฀OTHER฀WORDS�฀#OPERNICUS�S฀TRANSFORMATIONS฀COULD฀HAVE฀LED฀TO฀A฀4YCHONIC฀SYSTEM�฀
3WERDLOW฀ARGUED฀THAT฀THIS฀WAS฀NOT฀AN฀OPTION฀FOR฀#OPERNICUS�฀SINCE฀IT฀LED฀TO฀THE฀NOTORI

OUS฀INTERSECTION฀OF฀THE฀SPHERES฀OF฀THE฀3UN฀AND฀-ARS�฀WHICH฀SIMPLY฀WAS฀NOT฀POSSIBLE฀
IN฀THE฀SOLID
SPHERE฀ASTRONOMY฀TO฀WHICH฀#OPERNICUS฀WAS฀COMMITTED�฀4HUS฀#OPERNICUS฀
WAS฀COMPELLED฀TO฀OPT฀FOR฀A฀HELIOCENTRIC฀SYSTEM฀WITH฀THE฀%ARTH�฀AS฀A฀PLANET�฀IN฀MOTION฀
AROUND฀THE฀3UN�37

)N฀HIS฀RECONSTRUCTION�฀3WERDLOW฀ASSUMED฀THAT฀#OPERNICUS฀MUST฀HAVE฀HAD฀ACCESS฀
TO฀THE฀MODELS฀OF฀HIS฀)SLAMIC฀PREDECESSORS�฀"ECAUSE฀OF฀THE฀SCARCITY฀OF฀CONCRETE฀EVIDENCE฀
FOR฀THIS฀ASSERTION฀�I�E�฀TRANSLATED฀TEXTS฀IN฀,ATIN�฀EARLIER฀%UROPEAN฀REFERENCES฀TO฀THESE฀
MODELS�฀OR฀ THE฀ LIKE	�฀3WERDLOW฀WAS฀CLEARLY฀SWAYED฀BY฀ THE฀SIMILARITY฀OF฀COMPLEX฀
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GEOMETRICAL฀MODELS�฀INDEPENDENT฀DISCOVERY฀WAS฀SIMPLY฀NOT฀AN฀OPTION�฀!S฀HE฀STATED฀
WITH฀.EUGEBAUER฀IN฀�����

4HE฀PLANETARY฀MODELS฀FOR฀LONGITUDE฀IN฀THE฀#OMMENTARIOLUS฀ARE฀ALL฀BASED฀UPON฀
THE฀MODELS฀OF฀)BN฀ASH
3H IR฀�฀ALTHOUGH฀THE฀ARRANGEMENT฀FOR฀THE฀INFERIOR฀PLAN

ETS฀IS฀INCORRECT฀�฀WHILE฀THOSE฀FOR฀THE฀SUPERIOR฀PLANETS฀IN฀$E฀REVOLUTIONIBUS฀USE฀
THE฀SAME฀ARRANGEMENT฀AS฀C5RD �S฀�SIC	฀AND฀3H R Z �S฀MODEL�฀AND฀FOR฀THE฀INFERIOR฀
PLANETS฀THE฀SMALLER฀EPICYCLE฀IS฀CONVERTED฀INTO฀AN฀EQUIVALENT฀ROTATING฀ECCENTRICITY฀
THAT฀CONSTITUTES฀A฀CORRECT฀ADAPTATION฀OF฀)BN฀ASH
3H IR�S฀MODEL�฀)N฀BOTH฀THE฀#OM

MENTARIOLUS฀AND฀$E฀REVOLUTIONIBUS฀THE฀LUNAR฀MODEL฀IS฀IDENTICAL฀TO฀)BN฀ASH
3H IR�S฀
AND฀lNALLY฀IN฀BOTH฀WORKS฀#OPERNICUS฀MAKES฀IT฀CLEAR฀THAT฀HE฀WAS฀ADDRESSING฀THE฀
SAME฀PHYSICAL฀PROBLEMS฀OF฀0TOLEMY�S฀MODELS฀AS฀HIS฀PREDECESSORS�฀)T฀IS฀OBVIOUS฀
THAT฀WITH฀REGARD฀TO฀THESE฀PROBLEMS�฀HIS฀SOLUTIONS฀WERE฀THE฀SAME�฀฀฀

4HE฀QUESTION฀THEREFORE฀IS฀NOT฀WHETHER�฀BUT฀WHEN�฀WHERE�฀AND฀IN฀WHAT฀FORM฀HE฀
LEARNED฀OF฀-AR GHA฀THEORY�38

4HIS฀HAS฀RECENTLY฀BEEN฀REINFORCED฀BY฀3WERDLOW�

(OW฀ #OPERNICUS฀ LEARNED฀ OF฀ THE฀ MODELS฀ OF฀ HIS฀ ;!RABIC=฀ PREDECESSORS฀ IS฀ NOT฀
KNOWN฀�฀A฀TRANSMISSION฀THROUGH฀)TALY฀IS฀THE฀MOST฀LIKELY฀PATH฀�฀BUT฀THE฀RELATION฀
BETWEEN฀THE฀MODELS฀IS฀SO฀CLOSE฀THAT฀INDEPENDENT฀INVENTION฀BY฀#OPERNICUS฀IS฀ALL฀
BUT฀IMPOSSIBLE�39

.EUGEBAUER฀AND฀3WERDLOW฀DID฀HAVE฀ONE฀BIT฀OF฀EVIDENCE฀THAT฀SEEMED฀TO฀SHOW฀A฀
LIKELY฀MEANS฀OF฀TRANSMISSION฀BETWEEN฀THE฀)SLAMIC฀WORLD฀AND฀)TALY�฀4HIS฀WAS฀A฀TEXT฀
CONTAINED฀IN฀-3฀6AT�฀'R�฀����฀IN฀WHICH฀ONE฀lNDS฀THE฀ S ฀COUPLE฀�RECTILINEAR฀VER

SION	฀AND฀ S �S฀LUNAR฀MODEL�฀!PPARENTLY฀DATING฀FROM฀ABOUT฀�����฀IT฀IS฀EITHER฀A฀'REEK฀
TRANSLATION฀OR฀REWORKING฀OF฀AN฀!RABIC฀TREATISE�฀MADE฀PERHAPS฀BY฀THE฀"YZANTINE฀SCHOLAR฀
'REGORY฀#HIONIADES�3:฀4HE฀FACT฀THAT฀THIS฀MANUSCRIPT฀FOUND฀ITS฀WAY฀TO฀THE฀6ATICAN�฀
PERHAPS฀IN฀THE฀lFTEENTH฀CENTURY�฀PROVIDES฀A฀POSSIBLE฀MEANS฀FOR฀THE฀TRANSMISSION฀OF฀
KNOWLEDGE฀OF฀ S �S฀MODELS�฀)T฀IS฀ALSO฀NOTEWORTHY฀THAT฀ S �S฀MODELS฀SEEM฀TO฀HAVE฀
BEEN฀WIDELY฀KNOWN฀BY฀CONTEMPORARIES฀OF฀#OPERNICUS�฀EXAMPLES฀INCLUDE฀'IOVANNI฀
"ATTISTA฀!MICO฀AND฀'IROLAMO฀&RACASTORO�3;฀

4HE฀HISTORIAN฀OF฀ASTRONOMY฀7ILLY฀(ARTNER฀ALSO฀POINTED฀TO฀EVIDENCE฀FOR฀TRANSMISSION฀
FROM฀)SLAMIC฀ASTRONOMERS฀TO฀#OPERNICUS�฀4HOUGH฀HE฀STATES฀THAT฀INDEPENDENT฀DISCOVERY฀
OF฀THESE฀MODELS฀AND฀DEVICES฀BY฀#OPERNICUS฀WAS฀hPOSSIBLEv�฀hIT฀SEEMS฀MORE฀PROBABLE฀
THAT฀THE฀NEWS฀OF฀HIS฀)SLAMIC฀PREDECESSOR�S฀MODEL฀REACHED฀HIM฀IN฀SOME฀WAY฀OR฀OTHERv�฀
(ERE฀(ARTNER฀WAS฀SPEAKING฀OF฀THE฀MODEL฀OF฀)BN฀AL
3H IR�฀HE฀WAS฀MORE฀CERTAIN฀THAT฀
ANOTHER฀EXAMPLE฀hPROVES฀CLEARLYv฀THE฀BORROWING฀BY฀#OPERNICUS฀OF฀THE฀ S ฀COUPLE฀
INASMUCH฀AS฀THE฀LETTERING฀IN฀#OPERNICUS�S฀DIAGRAM฀IN฀$E฀REVOLUTIONIBUS฀FOLLOWS฀THE฀
STANDARD฀!RABIC฀LETTERING฀RATHER฀THAN฀WHAT฀ONE฀MIGHT฀EXPECT฀IN฀,ATIN�42

()34/2)/'2!0()#!,฀2%!#4)/.3

/NE฀WOULD฀HAVE฀EXPECTED฀THAT฀THESE฀HISTORICAL฀DISCOVERIES�฀SOME฀OF฀WHICH฀ARE฀NOW฀A฀
HALF
CENTURY฀OLD�฀WOULD฀HAVE฀CAUSED฀A฀SUBSTANTIAL฀REEVALUATION฀OF฀THE฀ORIGINS฀OF฀THE฀
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hSCIENTIlC฀REVOLUTIONv฀OR฀AT฀THE฀LEAST฀AN฀ATTEMPT฀TO฀DEAL฀WITH฀THE฀ROLE฀OF฀)SLAMIC฀SCIENCE฀
IN฀THAT฀REVOLUTION�฀4HE฀FACT฀THAT฀THIS฀HAS฀NOT฀YET฀OCCURRED฀TO฀ANY฀SIGNIlCANT฀DEGREE฀
MAY฀BE฀TRACED฀TO฀SEVERAL฀FACTORS�฀&IRST�฀RECENT฀TRENDS฀IN฀THE฀HISTORIOGRAPHY฀OF฀SCIENCE฀
HAVE฀RESULTED฀IN฀CRITIQUES฀OF฀THE฀VERY฀NOTION฀OF฀A฀hSCIENTIlC฀REVOLUTIONv�฀WHICH฀HAVE฀
TENDED฀TO฀DOWNPLAY฀THE฀TRADITIONAL฀PREEMINENCE฀OF฀THE฀#OPERNICUS
'ALILEO
.EWTON฀
NARRATIVE�43฀"UT฀EVEN฀THOSE฀WHO฀STILL฀HOLD฀TO฀SOME฀NOTION฀OF฀A฀SCIENTIlC฀REVOLUTION฀HAVE฀
TENDED฀TO฀FOCUS฀THEIR฀ATTENTION฀ON฀LOCAL฀CONTEXTS฀�USUALLY฀%UROPEAN	฀FOR฀EXPLANATIONS฀
AND฀TO฀LOOK฀AT฀THE฀CONSEQUENCES฀RATHER฀THAN฀THE฀ORIGINS฀OF฀#OPERNICANISM�44฀3ECOND�฀
THE฀INCREASING฀REALIZATION฀THAT฀#OPERNICUS฀WAS฀RATHER฀CONSERVATIVE฀IN฀HIS฀SCIENTIlC฀
OUTLOOK�฀HOLDING฀ON�฀FOR฀EXAMPLE�฀TO฀THE฀TRADITIONAL฀ORBS฀AND฀THEIR฀UNIFORM�฀CIRCULAR฀
MOTIONS�฀HAS฀CALLED฀HIS฀REVOLUTIONARY฀STATUS฀INTO฀QUESTION�฀3O฀THERE฀SEEMS฀TO฀BE฀AN฀
UNDERLYING฀ASSUMPTION฀THAT฀THE฀ENORMOUS฀COMPLEXITY฀IN฀$E฀REVOLUTIONIBUS฀IS฀MORE฀OR฀
LESS฀IRRELEVANT฀FOR฀THE฀TRULY฀IMPORTANT฀INNOVATION�฀HELIOCENTRICISM�฀WHICH�฀ACCORDING฀
TO฀THIS฀VIEW�฀IS฀ALL฀THAT฀REALLY฀MATTERED฀FOR฀+EPLER�฀'ALILEO�฀ET฀AL�"45฀4HUS฀THE฀CONVO

LUTED฀STORY฀OF฀h#OPERNICUS฀AND฀THE฀!RABSv�฀WHICH฀IS฀MOSTLY฀ABOUT฀THE฀COMPLICATED฀
BUT฀SUPPOSEDLY฀IRRELEVANT฀MODELS�฀BECOMES฀MORE฀TROUBLE฀THAN฀IT฀IS฀WORTH�46฀4HIRD�฀
DESPITE�฀BUT฀IN฀PART฀DUE฀TO�฀THE฀TREND฀TOWARDS฀hPOLITICAL฀CORRECTNESSv�฀THERE฀HAS฀BEEN฀A฀
TENDENCY฀TO฀ESSENTIALIZE฀DIFFERENT฀SCIENTIlC฀TRADITIONS�฀SOMETIMES฀BECAUSE฀OF฀A฀BENIGN฀
CULTURAL฀RELATIVISM�฀SOMETIMES฀FOR฀MORE฀INVIDIOUS฀REASONS�฀4HUS฀THE฀hESSENTIALv฀PART฀
OF฀THE฀SCIENTIlC฀REVOLUTION�฀OF฀WHICH฀THE฀DE
CENTRING฀OF฀THE฀%ARTH฀IS฀FUNDAMENTAL�฀IS฀
SEEN฀AS฀%UROPEAN�47฀&INALLY�฀THE฀SIMPLE฀FACT฀OF฀ACADEMIC฀BOUNDARIES฀HAS฀PLAYED฀A฀ROLE�฀
"ECAUSE฀HISTORIANS฀OF฀SCIENCE฀SPECIALIZING฀IN฀)SLAMIC฀CIVILIZATION฀HAVE฀TENDED฀TO฀BE฀
MARGINALIZED�฀IN฀PART฀FOR฀DISCIPLINARY฀REASONS�฀IN฀PART฀BECAUSE฀OF฀THE฀ARCANE฀NATURE฀OF฀
MANY฀OF฀THEIR฀PUBLICATIONS�฀IT฀HAS฀BEEN฀SURPRISINGLY฀DIFlCULT฀TO฀INITIATE฀AN฀ON
GOING฀
DIALOGUE฀BETWEEN฀MEDIEVAL฀,ATINISTS�฀)SLAMISTS�฀AND฀EARLY฀MODERNISTS�48

!LTHOUGH฀THE฀LARGER฀HISTORY฀OF฀SCIENCE฀COMMUNITY฀SEEMS฀SO฀FAR฀TO฀HAVE฀RESISTED฀
DEALING฀WITH฀THE฀IMPLICATIONS฀OF฀THE฀)SLAMIC฀CONNECTION฀TO฀#OPERNICUS�฀SOME฀HISTORIANS฀
OF฀ASTRONOMY฀WHO฀DO฀NOT฀SPECIALIZE฀IN฀)SLAMIC฀SCIENCE฀HAVE฀BEEN฀INmUENCED฀BY฀THE฀
DISCOVERIES฀OF฀+ENNEDY฀AND฀HIS฀COLLEAGUES�฀7E฀HAVE฀ALREADY฀DISCUSSED฀.EUGEBAUER฀
AND฀3WERDLOW�฀*ERZY฀$OBRZYCKI฀AND฀2ICHARD฀,�฀+REMER฀ALSO฀EXPLORED฀POSSIBLE฀CON

NECTIONS฀BETWEEN฀)SLAMIC฀ASTRONOMY฀AND฀EARLY฀MODERN฀%UROPEAN฀ASTRONOMY฀IN฀THEIR฀
INCISIVE฀ARTICLE฀h0EURBACH฀AND฀-AR GHA฀ASTRONOMYv�฀ THEY฀RAISED฀ THE฀DISTINCT฀POS

SIBILITY฀THAT฀0EURBACH฀MAY฀WELL฀HAVE฀DEVELOPED฀NON
0TOLEMAIC฀MODELS฀BASED฀UPON฀
)SLAMIC฀SOURCES฀THAT฀WERE฀SIMILAR฀�IF฀NOT฀THE฀SAME	฀AS฀ONES฀THAT฀WOULD฀BE฀USED฀IN฀THE฀
NEXT฀GENERATION฀BY฀#OPERNICUS�฀'IVEN฀THIS฀EARLIER฀POSSIBILITY฀OF฀TRANSMISSION�฀THEY฀
CAME฀TO฀AN฀INTERESTING฀CONCLUSION�฀h7E฀MAY฀BE฀LOOKING฀FOR฀A฀MEANS฀OF฀TRANSMISSION฀
BOTH฀MORE฀FRAGMENTARY฀AND฀WIDESPREAD฀THAN฀A฀SINGLE฀TREATISE�฀AND฀AT฀LEAST฀ONE฀OF฀THE฀
-AR GHA฀SOURCES฀MUST฀HAVE฀BEEN฀AVAILABLE฀TO฀THE฀,ATIN฀7EST฀BEFORE฀�����฀THE฀YEAR฀
OF฀0EURBACH�S฀DEATH�v49฀"UT฀NOT฀ALL฀HISTORIANS฀OF฀EARLY฀MODERN฀ASTRONOMY฀HAVE฀BEEN฀
SO฀WILLING฀TO฀ACCEPT฀A฀CONNECTION�฀EVEN฀IN฀THE฀FACE฀OF฀NUMEROUS฀COINCIDENCES�฀)�฀.�฀
6ESELOVSKY฀CLAIMED฀THAT฀IT฀IS฀MORE฀LIKELY฀THAT฀#OPERNICUS฀GOT฀THE฀ S ฀COUPLE฀FROM฀
A฀MATHEMATICALLY
RELATED฀ THEOREM฀ IN฀0ROCLUS�S฀#OMMENTARY฀ON฀ THE฀&IRST฀"OOK฀OF฀
%UCLID�S฀%LEMENTS�4:฀-ORE฀RECENTLY�฀-ARIO฀DI฀"ONO฀HAS฀MAINTAINED฀THAT฀INDEPENDENT฀



��฀ q฀฀&�฀*!-),฀2!'%0฀

REDISCOVERY฀OF฀THE฀)SLAMIC฀ASTRONOMICAL฀MODELS฀BY฀#OPERNICUS฀AND฀HIS฀CONTEMPORARIES฀
IS฀AT฀LEAST฀AS฀PLAUSIBLE฀AS฀INTERCULTURAL฀TRANSMISSION�฀3OMEWHAT฀SURPRISINGLY�฀HE฀USES฀
THE฀NUMBER฀OF฀SIMILARITIES฀BETWEEN฀)SLAMIC฀AND฀#OPERNICAN฀ASTRONOMY฀AS฀EVIDENCE฀
AGAINST฀TRANSMISSION�฀h;)F=฀DERIVATION฀OF฀#OPERNICUS�S฀MODELS฀FROM฀!RAB฀SOURCES฀x฀
IS฀THE฀CASE�฀IT฀BECOMES฀VERY฀DIFlCULT฀TO฀EXPLAIN฀HOW฀SUCH฀A฀QUANTITY฀OF฀MODELS฀AND฀
INFORMATION�฀WHICH฀#OPERNICUS฀WOULD฀DERIVE฀FROM฀!RAB฀SOURCES�฀HAS฀LEFT฀NO฀TRACE฀
�฀APART฀FROM฀ S �S฀DEVICE฀�฀IN฀THE฀WORKS฀OF฀THE฀OTHER฀7ESTERN฀ASTRONOMERS฀OF฀THE฀
TIME�v4;
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$I฀"ONO�S฀ARTICLE฀SERVES฀TO฀HIGHLIGHT฀WHAT฀HAS฀BEEN฀MISSING฀IN฀THE฀ANALYSIS฀OF฀THE฀
CONNECTION฀BETWEEN฀)SLAMIC฀ASTRONOMY฀AND฀#OPERNICUS�฀4HE฀EMPHASIS฀ON฀THE฀MODELS฀
ALONE฀OBSCURES฀SEVERAL฀CRUCIAL฀HISTORIOGRAPHICAL�฀CONCEPTUAL�฀AND฀PHYSICAL฀ISSUES฀THAT฀
NEED฀TO฀BE฀CONSIDERED฀WHEN฀DEALING฀WITH฀THE฀#OPERNICAN฀TRANSFORMATIONS�฀,ET฀US฀lRST฀
LOOK฀BRIEmY฀AT฀SOME฀OF฀THESE฀HISTORIOGRAPHICAL฀ISSUES�฀7HAT฀SEEMS฀TO฀BE฀OVERLOOKED฀
BY฀THOSE฀WHO฀ADVOCATE฀A฀REINVENTION฀BY฀#OPERNICUS฀AND�OR฀HIS฀CONTEMPORARIES฀OF฀
THE฀MATHEMATICAL฀MODELS฀PREVIOUSLY฀USED฀BY฀)SLAMIC฀ASTRONOMERS฀IS฀THE฀LACK฀OF฀AN฀
HISTORICAL฀CONTEXT฀ FOR฀ THOSE฀MODELS฀WITHIN฀%UROPEAN฀ASTRONOMY�฀!T฀ THE฀ LEAST�฀ONE฀
WOULD฀EXPECT฀TO฀lND฀SOME฀TRADITION฀OF฀CRITICISM฀OF฀0TOLEMY฀IN฀%UROPE฀IN฀WHICH฀THOSE฀
MODELS฀WOULD฀MAKE฀SENSE�฀"UT฀IN฀FACT฀THIS฀IS฀NOT฀THE฀CASE�฀#OPERNICUS�S฀STATEMENT฀
OF฀HIS฀DISSATISFACTION฀WITH฀0TOLEMAIC฀ASTRONOMY�฀WHICH฀IS฀THE฀OSTENSIBLE฀REASON฀HE฀
GIVES฀FOR฀HIS฀DRASTIC฀COSMOLOGICAL฀CHANGE�฀HAD฀NO฀PRECEDENT฀IN฀%UROPE฀BUT฀DID฀HAVE฀
A฀CONTINUOUS฀lVE
HUNDRED
YEAR฀PRECEDENT฀IN฀THE฀)SLAMIC฀WORLD�฀(ERE฀IS฀WHAT฀HE฀SAYS฀
IN฀THE฀INTRODUCTION฀TO฀THE฀#OMMENTARIOLUS�

x฀THESE฀THEORIES฀;PUT฀FORTH฀BY฀0TOLEMY฀AND฀MOST฀OTHERS=฀WERE฀INADEQUATE฀UNLESS฀
THEY฀ALSO฀ENVISIONED฀CERTAIN฀EQUANT฀CIRCLES�฀ON฀ACCOUNT฀OF฀WHICH฀IT฀APPEARED฀THAT฀
THE฀PLANET฀NEVER฀MOVES฀WITH฀UNIFORM฀VELOCITY฀EITHER฀IN฀ITS฀DEFERENT฀SPHERE฀OR฀WITH฀
RESPECT฀TO฀ITS฀PROPER฀CENTRE�฀4HEREFORE฀A฀THEORY฀OF฀THIS฀KIND฀SEEMED฀NEITHER฀PERFECT฀
ENOUGH฀NOR฀SUFlCIENTLY฀IN฀ACCORDANCE฀WITH฀REASON�฀

4HEREFORE�฀WHEN฀)฀NOTICED฀THESE฀;DIFlCULTIES=�฀)฀OFTEN฀PONDERED฀WHETHER฀PERHAPS฀
A฀MORE฀REASONABLE฀MODEL฀COMPOSED฀OF฀CIRCLES฀COULD฀BE฀FOUND฀FROM฀WHICH฀EVERY฀
APPARENT฀IRREGULARITY฀WOULD฀FOLLOW฀WHILE฀EVERYTHING฀IN฀ITSELF฀MOVED฀UNIFORMLY�฀
JUST฀AS฀THE฀PRINCIPLE฀OF฀PERFECT฀MOTION฀REQUIRES�52

3INCE฀THE฀#OMMENTARIOLUS฀IS฀THE฀INITIAL฀WORK฀IN฀WHICH฀#OPERNICUS฀PRESENTS฀HIS฀NEW฀
COSMOLOGY�฀ONE฀WOULD฀ASSUME฀THAT฀IT฀WOULD฀BE฀HERE�฀AND฀NOT฀IN฀THE฀MUCH฀LATER฀$E฀
REVOLUTIONIBUS�฀IN฀WHICH฀WE฀SHOULD฀SEARCH฀FOR฀HIS฀ORIGINAL฀MOTIVATIONS�53฀7HAT฀DO฀
WE฀LEARN฀FROM฀THIS฀PASSAGE�฀#OPERNICUS฀PUTS฀HIMSELF฀SQUARELY฀WITHIN฀THE฀TRADITION฀OF฀
)SLAMIC฀CRITICISMS฀OF฀0TOLEMY�S฀VIOLATIONS฀OF฀UNIFORM�฀CIRCULAR฀MOTIONS฀IN฀THE฀HEAVENS�฀
)T฀IS฀IMPORTANT฀TO฀KEEP฀IN฀MIND฀THAT฀THIS฀TRADITION฀BEGAN฀IN฀THE฀)SLAMIC฀WORLD฀AS฀EARLY฀
AS฀THE฀ELEVENTH฀CENTURY฀AND฀LED฀TO฀THE฀SERIES฀OF฀ALTERNATIVE฀MODELS฀OUTLINED฀ABOVE�฀
&URTHERMORE฀THIS฀TRADITION฀LASTED฀FOR฀SOME฀SIX฀CENTURIES฀IN฀WHICH฀THERE฀WAS฀A฀VERY฀
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VIGOROUS฀DISCOURSE฀THAT฀LED฀TO฀VARIOUS฀PROPOSALS�฀CRITICISMS�฀AND฀COUNTER
PROPOSALS฀
BY฀AN฀ACTIVE฀GROUP฀OF฀ASTRONOMERS฀FROM฀MANY฀REGIONS฀OF฀THE฀)SLAMIC฀WORLD�฀4HOSE฀
WHO฀ADVOCATE฀PARALLEL฀DEVELOPMENT฀WOULD฀THUS฀SEEM฀TO฀BE฀CLAIMING฀THAT฀A฀CENTURIES

LONG฀TRADITION฀WITH฀NO฀ANALOGUE฀WHATSOEVER฀IN฀%UROPE฀WAS฀RECAPITULATED�฀SOMEHOW�฀
IN฀THE฀LIFE฀OF฀ONE฀INDIVIDUAL฀WHO฀NOT฀ONLY฀PARALLELED฀THE฀CRITICISMS฀BUT฀ALSO฀THE฀SAME฀
MODELS฀AND฀REVISED฀MODELS฀IN฀THE฀COURSE฀OF฀SOME฀THIRTY฀YEARS�฀.EEDLESS฀TO฀SAY�฀SUCH฀
AN฀APPROACH฀IS฀AHISTORICAL฀IN฀THE฀EXTREME�฀

!NOTHER฀POINT฀NEEDS฀TO฀BE฀MADE฀HERE�฀$I฀"ONO฀AND฀OTHERS฀HAVE฀POINTED฀TO฀THE฀
0ADUAN฀ASTRONOMERS฀AS฀A฀POSSIBLE฀SOURCE฀FOR฀#OPERNICUS�S฀INSPIRATION�฀"UT฀AN฀IMPOR

TANT฀DISTINCTION฀NEEDS฀TO฀BE฀MADE�฀4HE฀hRETURNv฀TO฀HOMOCENTRIC฀ASTRONOMY฀THAT฀WAS฀
EVIDENTLY฀ADVOCATED฀BY฀THE฀0ADUANS฀HAS฀ITS฀PARALLEL฀AND฀INSPIRATION฀IN฀THE฀h!NDALUSIAN฀
REVOLTv฀AGAINST฀0TOLEMY฀IN฀TWELFTH
CENTURY฀3PAIN�฀"UT฀THIS฀REVOLT�฀FOMENTED฀BY฀SUCH฀
lGURES฀AS฀)BN฀" JJA�฀)BN฀ UFAYL�฀)BN฀2USHD฀�!VERROES	�฀AND฀MOST฀IMPORTANTLY฀BY฀AL

"I R J �฀WHO฀ADVANCED฀AN฀ALTERNATIVE฀ASTRONOMICAL�COSMOLOGICAL฀SYSTEM�฀NEEDS฀TO฀BE฀
CLEARLY฀DIFFERENTIATED฀FROM฀THE฀TYPE฀OF฀)SLAMIC฀ASTRONOMY฀THAT฀MOST฀CLOSELY฀RESEMBLES฀
THAT฀OF฀#OPERNICUS�฀I�E�฀THE฀%ASTERN฀HAY�A฀TRADITION฀OF฀)BN฀AL
(AYTHAM�฀ S �฀C5R �฀
3H R Z �฀)BN฀AL
3H IR฀AND฀OTHERS�54฀7HAT฀WE฀KNOW฀FROM฀THE฀!NDALUSIAN฀REVOLT฀IS฀THAT฀
ITS฀EXTREME฀POSITION฀AGAINST฀0TOLEMY�S฀EPICYCLES฀AND฀ECCENTRICS฀LED฀TO฀A฀FAILED฀PROJECT฀
THAT฀HAD฀VIRTUALLY฀NO฀IMPACT฀ON฀THE฀%ASTERN฀HAY�A฀TRADITION�฀)T฀WOULD฀SEEM฀ODD฀INDEED฀
THAT฀THIS฀!NDALUSIAN฀TRADITION�฀IN฀THE฀GUISE฀OF฀0ADUAN฀ASTRONOMY�฀WOULD฀HAVE฀BEEN฀A฀
SOURCE฀FOR฀#OPERNICUS�S฀ALTERNATIVE฀MODELS฀IN฀WHICH฀EPICYCLES฀AND฀ECCENTRICS฀PLAY฀
SUCH฀A฀PROMINENT฀ROLE�฀)T฀IS฀ALSO฀IMPORTANT฀TO฀NOTE฀THAT฀NEITHER฀AMONG฀THE฀0ADUANS฀
NOR฀AMONG฀%UROPEAN฀ASTRONOMERS฀AND฀NATURAL฀PHILOSOPHERS฀BEFORE฀#OPERNICUS฀ IS฀
THERE฀A฀CRITICISM฀OF฀THE฀EQUANT฀OR฀OTHER฀0TOLEMAIC฀DEVICES฀THAT฀LEAD฀TO฀A฀VIOLATION฀OF฀
UNIFORM�฀CIRCULAR฀MOTION�55฀/NE฀MUST฀BE฀CAREFUL฀TO฀DISTINGUISH฀A฀GENERAL฀CRITICISM฀
OF฀0TOLEMY�S฀ECCENTRICS฀AND฀EPICYCLES฀�AND฀AN฀ADVOCACY฀OF฀HOMOCENTRIC฀ASTRONOMY	฀
FROM฀THE฀TRADITION฀OF฀CRITICISM฀OF฀0TOLEMY�S฀IRREGULAR฀MOTIONS฀THAT฀WAS฀INITIATED฀BY฀
)BN฀AL
(AYTHAM�฀A฀TRADITION฀THAT฀CLEARLY฀INCLUDES฀#OPERNICUS�

,ET฀US฀NOW฀TURN฀TO฀THE฀CONCEPTUAL฀ISSUES฀INVOLVED฀WITH฀THE฀#OPERNICAN฀REVOLUTION�฀
)N฀THE฀TRADITIONAL฀!RISTOTELIAN฀HIERARCHY฀OF฀THE฀SCIENCES�฀THE฀MATHEMATICAL฀SCIENCES฀
�INCLUDING฀ASTRONOMY	฀WERE฀DEPENDENT฀�OR฀SUBALTERNATE	฀TO฀PHYSICS�NATURAL฀PHILOSO

PHY�฀WHICH฀ITSELF฀WAS฀SUBORDINATE฀TO฀METAPHYSICS�฀/BVIOUSLY฀IN฀ORDER฀TO฀OVERTURN฀THE฀
!RISTOTELIAN฀DOCTRINE฀OF฀A฀STATIONARY฀%ARTH�฀A฀DOCTRINE฀FOR฀!RISTOTELIANS฀lRMLY฀BASED฀
UPON฀ BOTH฀ NATURAL฀ PHILOSOPHICAL฀ AND฀ METAPHYSICAL฀ PRINCIPLES�฀ #OPERNICUS฀ WOULD฀
HAVE฀HAD฀TO฀CONCEIVE฀OF฀A฀DIFFERENT฀TYPE฀OF฀PHYSICS�฀4HIS฀PHYSICS฀WOULD฀NEED฀TO฀BE�฀
SOMEHOW�฀FORMULATED฀WITHIN฀THE฀DISCIPLINE฀OF฀ASTRONOMY฀ITSELF฀AND฀SOMEHOW฀INDE

PENDENT฀OF฀!RISTOTELIAN฀NATURAL฀PHILOSOPHY�฀,UCKILY�฀HE฀HAD฀A฀NUMBER฀OF฀IMPORTANT฀
PRECEDENTS฀FOR฀THIS฀POSITION�

4HE฀MOST฀AUTHORITATIVE฀OF฀THESE฀PRECEDENTS฀WAS฀0TOLEMY฀HIMSELF�฀)N฀THE฀INTRODUCTION฀
TO฀THE฀!LMAGEST�฀0TOLEMY฀REVERSES฀THE฀ORDER฀OF฀THE฀SCIENCES฀AND฀PLACES฀MATHEMATICS฀
ABOVE฀NATURAL฀PHILOSOPHY฀AND฀METAPHYSICS฀�OR฀hTHEOLOGYv	�฀BOTH฀OF฀WHICH�฀HE฀CLAIMS�฀
hSHOULD฀RATHER฀BE฀CALLED฀GUESSWORK฀THAN฀KNOWLEDGEv�฀(E฀GOES฀ON฀TO฀SAY฀hTHAT฀ONLY฀
MATHEMATICS฀CAN฀PROVIDE฀SURE฀AND฀UNSHAKEABLE฀KNOWLEDGE฀TO฀ITS฀DEVOTEES�฀PROVIDED฀



��฀ q฀฀&�฀*!-),฀2!'%0฀

ONE฀APPROACHES฀IT฀RIGOROUSLYv�56฀4HOUGH฀HIS฀POSITION฀HAD฀THE฀POTENTIAL฀TO฀FREE฀THE฀
ASTRONOMER฀FROM฀THE฀NATURAL฀PHILOSOPHER�฀IN฀ACTUALITY฀A฀KIND฀OF฀COMPROMISE฀EMERGED฀
IN฀WHICH฀THE฀ASTRONOMER฀AND฀THE฀NATURAL฀PHILOSOPHER฀WERE฀SAID฀TO฀DIFFER฀NOT฀ON฀THE฀
ACTUAL฀SET฀OF฀DOCTRINES฀BUT฀RATHER฀ON฀THE฀WAY฀TO฀PROVE฀THEM�฀4HIS฀IS฀CLEARLY฀LAID฀OUT฀
IN฀A฀PASSAGE฀ FROM฀'EMINUS฀PRESERVED฀ IN฀3IMPLICIUS�S฀COMMENTARY฀ON฀!RISTOTLE�S฀
PHYSICS�

.OW฀IN฀MANY฀CASES฀THE฀ASTRONOMER฀AND฀THE฀PHYSICIST฀WILL฀PROPOSE฀TO฀PROVE฀THE฀
SAME฀POINT�฀E�G��฀THAT฀THE฀3UN฀IS฀OF฀GREAT฀SIZE฀OR฀THAT฀THE฀%ARTH฀IS฀SPHERICAL�฀BUT฀
THEY฀WILL฀NOT฀PROCEED฀BY฀THE฀SAME฀ROAD�฀4HE฀PHYSICIST฀WILL฀PROVE฀EACH฀FACT฀BY฀
CONSIDERATIONS฀OF฀ESSENCE฀OR฀SUBSTANCE�฀OF฀FORCE�฀OF฀ITS฀BEING฀BETTER฀THAT฀THINGS฀
SHOULD฀BE฀AS฀THEY฀ARE�฀OR฀OF฀COMING฀INTO฀BEING฀AND฀CHANGE�฀THE฀ASTRONOMER฀WILL฀
PROVE฀ THEM฀BY฀ THE฀PROPERTIES฀ OF฀lGURES฀ OR฀MAGNITUDES�฀ OR฀ BY฀ THE฀ AMOUNT฀ OF฀
MOVEMENT฀AND฀THE฀TIME฀THAT฀IS฀APPROPRIATE฀TO฀IT�57

-OST฀)SLAMIC฀ASTRONOMERS฀FOLLOWED฀THIS฀FORMULATION�฀ELABORATING฀AND฀CLARIFYING฀IT฀
USING฀THE฀FACT�REASONED฀FACT฀�QUIA�PROPTER฀QUID	฀DISTINCTION฀OF฀!RISTOTLE�S฀0OSTERIOR฀
ANALYTICS�฀4HUS฀THE฀ASTRONOMERS฀WERE฀SEEN฀AS฀GIVING฀THE฀FACTS฀OF฀VARIOUS฀COSMOLOGICAL฀
ISSUES฀�E�G�฀THAT฀THE฀%ARTH฀WAS฀SPHERICAL	฀USING฀OBSERVATIONAL฀AND฀MATHEMATICAL฀TOOLS฀
AS฀IS฀DONE฀IN฀0TOLEMY�S฀!LMAGEST�฀WHEREAS฀THE฀PROOF฀OF฀THE฀NATURAL฀PHILOSOPHER�฀SUCH฀
AS฀IN฀!RISTOTLE�S฀$E฀CAELO�฀PROVIDED฀THE฀REASON฀OR฀THE฀hWHYv฀BEHIND฀THESE฀FACTS�58

4HIS฀RELATIVELY฀BENIGN฀VIEW฀OF฀THE฀RELATIONSHIP฀BETWEEN฀THE฀ASTRONOMER฀AND฀THE฀
PHYSICIST฀CAME�฀OVER฀TIME�฀TO฀BE฀MODIlED฀IN฀SIGNIlCANT฀WAYS�฀-OST฀LIKELY฀UNDER฀THE฀
INmUENCE฀OF฀)SLAMIC฀THEOLOGIANS�฀WHO฀WERE฀FUNDAMENTALLY฀OPPOSED฀TO฀!RISTOTELIAN฀
NOTIONS฀OF฀NATURAL฀CAUSE�฀WE฀CAN฀SEE฀SUBTLE฀SHIFTS฀IN฀HOW฀PHYSICAL฀PRINCIPLES฀WERE฀
PRESENTED฀IN฀THE฀INTRODUCTORY฀PARTS฀OF฀ASTRONOMICAL฀TEXTS�59฀.A R฀AL
$ N฀AL
 S �฀FOR฀
EXAMPLE�฀PRESENTED฀THE฀CRITICAL฀PRINCIPLE฀OF฀THE฀UNIFORMITY฀OF฀CELESTIAL฀MOTION฀IN฀SUCH฀
A฀WAY฀THAT฀IT฀DID฀NOT฀DEPEND฀UPON฀THE฀ULTIMATE฀CAUSE�฀4HUS฀THE฀MONOFORMITY฀OF฀FALLING฀
BODIES�฀AND฀THE฀UNIFORMITY฀OF฀CELESTIAL฀MOTIONS�฀BOTH฀OF฀WHICH฀MOVED฀hIN฀A฀SINGLE฀
WAYv�฀WAS฀WHAT฀WAS฀IMPORTANT�฀)T฀BECAME฀IRRELEVANT฀ THAT฀ THE฀FORMER฀WAS฀BROUGHT฀
ABOUT฀BY฀A฀hNATUREv฀WHILE฀THE฀LATTER฀WAS฀BROUGHT฀ABOUT฀BY฀A฀hSOULv�5:

3LOWLY�฀THEN�฀WE฀SEE฀AN฀ATTEMPT฀IN฀)SLAMIC฀ASTRONOMY฀TO฀PROVIDE฀A฀SELF
CONTAINED฀
MATHEMATICAL฀METHODOLOGY฀THAT฀RAN฀PARALLEL฀TO฀THE฀METHODS฀OF฀THE฀NATURAL฀PHILOSO

PHERS�฀"UT฀ S ฀FOR฀ONE฀DID฀NOT฀BELIEVE฀THAT฀THIS฀MEANT฀THAT฀THE฀ASTRONOMER฀COULD฀BE฀
COMPLETELY฀INDEPENDENT฀OF฀THE฀NATURAL฀PHILOSOPHERS฀AND฀METAPHYSICIANS�฀SINCE฀THERE฀
WERE฀CERTAIN฀PRINCIPLES฀THAT฀ONLY฀THE฀NATURAL฀PHILOSOPHERS฀COULD฀PROVIDE฀THE฀ASTRONO

MER�฀)N฀FACT฀THIS฀WAS฀GENERALLY฀THE฀POSITION฀OF฀)SLAMIC฀ASTRONOMERS฀WITH฀THE฀NOTABLE฀
EXCEPTION฀OF฀C!L ฀1 SHJ ฀IN฀THE฀lFTEENTH฀CENTURY�

1 SHJ ฀WAS฀THE฀SON฀OF฀THE฀FALCONER฀OF฀5LUGH฀"EG฀�����n����	�฀THE฀4IMURID฀PRINCE฀
WHO฀WAS฀A฀GENEROUS฀PATRON฀OF฀THE฀SCIENCES฀AND฀ARTS�฀5LUGH฀"EG฀WAS฀AN฀ACTIVE฀SUP

PORTER฀AND฀PARTICIPANT฀IN฀THE฀MAGNIlCENT฀3AMARQAND฀OBSERVATORY�฀WHICH฀WAS฀ONE฀OF฀
THE฀GREATEST฀SCIENTIlC฀INSTITUTIONS฀THAT฀HAD฀BEEN฀ESTABLISHED฀UP฀TO฀THAT฀TIME�฀!S฀A฀BOY�฀
1 SHJ ฀BECAME฀HIS฀PROTÏGÏ฀AND฀STUDENT฀AND฀EVENTUALLY฀OCCUPIED฀AN฀IMPORTANT฀POSI

TION฀AT฀THE฀OBSERVATORY�฀!FTER฀THE฀ASSASSINATION฀OF฀5LUGH฀"EG�฀1 SHJ ฀WAS฀ATTACHED฀TO฀
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VARIOUS฀COURTS฀IN฀)RAN฀BUT฀WOULD฀END฀HIS฀CAREER฀IN฀#ONSTANTINOPLE฀UNDER฀THE฀PATRONAGE฀
OF฀-EHMET฀))�฀WHO฀HAD฀CONQUERED฀THE฀CITY฀FOR฀THE฀/TTOMANS�

1 SHJ ฀HELD฀THAT฀THE฀ASTRONOMER฀HAD฀NO฀NEED฀FOR฀!RISTOTELIAN฀PHYSICS฀AND฀IN฀FACT฀
SHOULD฀ESTABLISH฀HIS฀OWN฀PHYSICAL฀PRINCIPLES฀INDEPENDENTLY฀OF฀THE฀NATURAL฀PHILOSO

PHERS�5;฀4HIS฀POSITION฀HAD฀PROFOUND฀IMPLICATIONS฀FOR฀ONE฀PRINCIPLE฀IN฀PARTICULAR�฀NAMELY฀
THAT฀THE฀ELEMENT฀EARTH฀HAD฀A฀PRINCIPLE฀OF฀RECTILINEAR฀INCLINATION฀THAT฀PRECLUDED฀IT฀FROM฀
MOVING฀NATURALLY฀WITH฀A฀CIRCULAR฀MOTION�62฀ S ฀HAD฀MAINTAINED฀THAT฀THERE฀WAS฀NO฀
WAY฀FOR฀THE฀ASTRONOMER�฀USING฀MATHEMATICS฀AND฀OBSERVATION�฀TO฀ARRIVE฀AT฀THE฀hPROOF฀OF฀
THE฀FACTv฀THAT฀THE฀%ARTH฀WAS฀EITHER฀MOVING฀OR฀AT฀REST�฀4HIS฀WAS฀CONTRARY฀TO฀0TOLEMY�S฀
POSITION฀IN฀THE฀!LMAGEST฀�)��	�฀NAMELY฀THAT฀ONE฀COULD฀ESTABLISH฀A฀STATIC฀%ARTH฀THROUGH฀
OBSERVATION�฀!FTER฀ S �฀WE฀CAN฀TRACE฀A฀THREE
CENTURY฀DISCUSSION฀IN฀WHICH฀VARIOUS฀
AUTHORS฀ARGUED฀WHETHER฀HE฀OR฀0TOLEMY฀WAS฀CORRECT฀REGARDING฀THE฀POSSIBILITY฀OF฀AN฀
OBSERVATIONAL฀PROOF฀OF฀ THE฀%ARTH�S฀STATE฀OF฀ REST�฀1 SHJ �฀ THOUGH�฀ TOOK฀A฀SOMEWHAT฀
DIFFERENT฀APPROACH�฀3TARTING฀WITH฀HIS฀VIEW฀THAT฀THE฀ASTRONOMER฀SHOULD฀NOT฀DEPEND฀ON฀
THE฀NATURAL฀PHILOSOPHER�฀BUT฀ALSO฀REJECTING฀0TOLEMY�S฀VIEW฀THAT฀AN฀OBSERVATIONAL฀TEST฀
WAS฀POSSIBLE�฀1 SHJ ฀MADE฀THE฀REMARKABLE฀CLAIM฀THAT฀NOTHING฀FALSE฀FOLLOWS฀FROM฀THE฀
ASSUMPTION฀OF฀A฀ROTATING฀%ARTH�63

4HE฀CONNECTION฀WITH฀#OPERNICUS�฀THOUGH�฀MIGHT฀SEEM฀TENUOUS฀AT฀BEST�฀7HAT฀MAKES฀
THIS฀AN฀ARGUABLE฀POSSIBILITY฀IS฀THE฀REMARKABLE฀COINCIDENCE฀BETWEEN฀A฀PASSAGE฀IN฀$E฀
REVOLUTIONIBUS฀�)��	฀AND฀ONE฀IN฀ S �S฀4ADHKIRA฀�))��;�=	฀IN฀WHICH฀#OPERNICUS฀FOLLOWS฀

S �S฀OBJECTION฀ TO฀0TOLEMY�S฀hPROOFSv฀OF฀ THE฀%ARTH�S฀ IMMOBILITY�64฀4HIS฀PASSAGE�฀
WHICH฀IS฀QUOTED฀BY฀NUMEROUS฀)SLAMIC฀SCHOLARS฀AFTER฀ S �฀INCLUDING฀1 SHJ �฀FORMED฀
THE฀STARTING฀POINT฀FOR฀THEIR฀DISCUSSION฀OF฀THE฀%ARTH�S฀POSSIBLE฀MOTION�฀4HE฀CLOSENESS฀
OF฀THE฀PASSAGE฀IN฀#OPERNICUS฀IS฀ONE฀MORE฀BIT฀OF฀EVIDENCE฀THAT฀HE฀SEEMS฀TO฀HAVE฀BEEN฀
INmUENCED฀NOT฀ONLY฀BY฀)SLAMIC฀ASTRONOMICAL฀MODELS฀BUT฀ALSO฀BY฀A฀CONCEPTUAL฀REVOLU

TION฀THAT฀WAS฀GOING฀ON฀IN฀)SLAMIC฀ASTRONOMY�฀4HIS฀CONCEPTUAL฀REVOLUTION฀WAS฀OPENING฀
UP฀THE฀POSSIBILITY฀FOR฀AN฀ALTERNATIVE฀hASTRONOMICALv฀PHYSICS฀THAT฀WAS฀INDEPENDENT฀OF฀
!RISTOTELIAN฀PHYSICS�

)T฀IS฀THIS฀POINT฀THAT฀HAS฀BEEN฀MISSED฀UP฀TO฀NOW฀IN฀SEEKING฀TO฀UNDERSTAND฀THE฀)SLAMIC฀
BACKGROUND฀TO฀#OPERNICUS�฀#LEARLY฀THERE฀IS฀MORE฀TO฀THE฀#OPERNICAN฀REVOLUTION฀THAN฀
SOME฀CLEVER฀ASTRONOMICAL฀MODELS฀THAT฀AROSE฀IN฀THE฀CONTEXT฀OF฀A฀CRITICISM฀OF฀0TOLEMY�฀
4HERE฀ALSO฀NEEDED฀TO฀BE฀A฀NEW฀CONCEPTUALIZATION฀OF฀ASTRONOMY฀THAT฀COULD฀ALLOW฀FOR฀AN฀
ASTRONOMICALLY
BASED฀PHYSICS�฀"UT฀THERE฀IS฀HARDLY฀ANYTHING฀LIKE฀THIS฀IN฀THE฀%UROPEAN฀
TRADITION฀BEFORE฀#OPERNICUS�65฀4HE฀FACT฀THAT฀WE฀CAN฀lND฀A฀LONG�฀VIGOROUS฀DISCUSSION฀
IN฀)SLAM฀OF฀THIS฀ISSUE฀INTRICATELY
TIED฀TO฀THE฀QUESTION฀OF฀THE฀%ARTH�S฀MOVEMENT฀SHOULD฀
INDICATE฀THAT฀SUCH฀A฀CONCEPTUAL฀FOUNDATION฀WAS฀THERE฀FOR฀THE฀BORROWING�฀)T฀WILL฀BE฀
ARGUED�฀OF฀COURSE�฀THAT฀THE฀MECHANISM฀FOR฀SUCH฀BORROWING฀HAS฀YET฀TO฀BE฀FOUND�฀"UT฀
AGAIN�฀IN฀MY฀OPINION฀IT฀IS฀MORE฀IMPORTANT฀AT฀THIS฀POINT฀IN฀OUR฀KNOWLEDGE฀TO฀FOCUS฀ON฀
THE฀PRODUCTS฀RATHER฀THAN฀THE฀MECHANISM฀OF฀TRANSMISSION�฀"Y฀DOING฀SO�฀WE฀CAN฀GET฀A฀
CLEARER฀IDEA฀NOT฀ONLY฀OF฀THE฀POSSIBLE฀)SLAMIC฀CONNECTION฀TO฀#OPERNICUS฀BUT฀ALSO฀OF฀
THE฀#OPERNICAN฀REVOLUTION฀ITSELF�
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)N฀THE฀TWO฀YEARS฀SINCE฀)฀lRST฀DEVELOPED฀THE฀VIEWS฀EXPRESSED฀ABOVE�฀)฀HAVE฀PUBLISHED฀
A฀SMALL฀TREATISE฀BY฀C!L ฀1 SHJ ฀�D�฀����	฀THAT฀PRESENTS฀AND฀PROVES฀A฀PROPOSITION฀THAT฀
APPEARS฀IN฀"OOK฀8))฀OF฀2EGIOMONTANUS�S฀%PITOME฀OF฀THE฀!LMAGEST�฀WHICH฀WAS฀COM

PLETED฀IN฀�������฀4HE฀IMPORTANCE฀OF฀THIS฀PROPOSITION฀CAN฀SCARCELY฀BE฀OVERSTATED�฀SINCE฀
IT฀ALLOWS฀ONE฀TO฀TRANSFORM฀ALL฀OF฀0TOLEMY�S฀PLANETARY฀EPICYCLIC฀MODELS฀INTO฀ECCENTRIC฀
MODELS�฀WHICH฀IS฀GENERALLY฀ACCEPTED฀AS฀CRUCIAL฀FOR฀THE฀TRANSFORMATION฀FROM฀A฀GEOCENTRIC฀
TO฀A฀HELIOCENTRIC฀COSMOLOGY฀�SEE฀ABOVE	�฀)N฀THAT฀ARTICLE�฀)฀ARGUE฀THAT฀THE฀POSSIBILITY฀OF฀A฀
CONNECTION฀TO฀2EGIOMONTANUS฀WAS฀STRENGTHENED฀BY฀THE฀LACK฀OF฀A฀CONTEXT฀OR฀JUSTIlCATION฀
IN฀WHICH฀2EGIOMONTANUS฀PRESENTED฀THE฀PROPOSITION�฀WHICH฀STANDS฀IN฀STARK฀CONTRAST฀
TO฀THE฀EXPANSIVE฀MANNER฀IN฀WHICH฀1 SHJ ฀DISCUSSES฀HIS฀OWN฀DISCOVERY฀�AS฀A฀RESULT฀
OF฀DEALING฀WITH฀THE฀-ERCURY฀MODEL	฀AND฀HIS฀ATTEMPT฀TO฀EXPLAIN฀WHY฀0TOLEMY฀DISAL

LOWED฀SUCH฀A฀TRANSFORMATION฀FOR฀THE฀LOWER฀PLANETS฀�-ERCURY฀AND฀6ENUS	�฀4HE฀STRIKING฀
SIMILARITY฀OF฀1 SHJ �S฀lGURE฀THAT฀ACCOMPANIES฀HIS฀TEXT฀AND฀THAT฀OF฀2EGIOMONTANUS฀
�&IGURE฀�	฀ADDS฀TO฀THE฀POSSIBILITY฀THAT฀THIS฀IS฀A฀MATTER฀OF฀TRANSMISSION�

'IVEN฀THAT฀1 SHJ ฀WAS฀ALSO฀WILLING฀TO฀ALLOW฀FOR฀THE฀POSSIBILITY฀OF฀THE฀%ARTH�S฀ROTA

TION�฀THE฀CONNECTIONS฀TO฀#OPERNICUS฀SEEM฀IRRESISTIBLE�฀(ERE฀)฀SHOULD฀EMPHASIZE฀THE฀
POINT฀THAT฀)฀MADE฀AT฀THE฀END฀OF฀THE฀ORIGINAL฀ARTICLE฀ABOVE�฀NAMELY฀THAT฀IT฀IS฀IMPORTANT฀
TO฀KEEP฀IN฀MIND฀THAT฀MORE฀IS฀INVOLVED฀THAN฀A฀SIMPLE฀TRANSMISSION฀OF฀PROPOSITIONS฀OR฀
MATHEMATICAL฀MODELS�฀4HE฀SUDDEN฀APPEARANCE฀IN฀%UROPE฀AT฀THE฀END฀OF฀THE฀lFTEENTH฀
CENTURY฀OF฀WHAT฀CAN฀BE฀CALLED฀hMATHEMATICAL฀HUMANISMv฀IS฀WHAT฀REALLY฀DEMANDS฀AN฀
EXPLANATION�฀/BVIOUSLY฀THE฀INTEREST฀IN฀REFORMING฀AND�OR฀TRANSFORMING฀THE฀0TOLEMAIC฀
SYSTEM฀ALONG฀THE฀LINES฀THAT฀HAD฀DEVELOPED฀OVER฀MANY฀CENTURIES฀IN฀THE฀HAY�A฀TRADITION฀
OF฀EASTERN฀)SLAMIC฀ASTRONOMY฀IS฀ONE฀ASPECT฀OF฀THIS�฀"UT฀CLEARLY฀THERE฀IS฀MUCH฀MORE฀
IN฀2EGIOMONTANUS�S฀MATHEMATICAL฀0ROGRAMME฀THAN฀0TOLEMAIC฀ASTRONOMY฀�ALTHOUGH฀
IT฀PLAYS฀A฀MAJOR฀ROLE฀IN฀HIS฀THINKING	�67฀)T฀IS฀HERE฀THAT฀)฀THINK฀MORE฀WORK฀NEEDS฀TO฀BE฀
DONE�

*AMES฀3TEPHEN฀"YRNE฀HAS฀RECENTLY฀ARGUED฀THAT฀h2EGIOMONTANUS�S฀VISION฀OF฀MATH

EMATICS฀IS฀THAT฀OF฀A฀MATHEMATICIAN�฀RATHER฀THAN฀THAT฀OF฀A฀HISTORIAN�฀AN฀EDUCATOR�฀OR฀A฀
PHILOSOPHERv�฀2ATHER฀THAN฀VIEWING฀2EGIOMONTANUS฀SIMPLY฀THROUGH฀A฀HUMANIST฀LENS�฀
"YRNE฀CONTENDS฀THAT฀ONE฀SHOULD฀SEE฀HIS฀hMATHEMATICAL฀HUMANISMv฀AS฀hDEEPLY฀ROOTED฀
IN฀THE฀TRADITIONAL฀UNIVERSITY฀CURRICULUM฀���฀;BUT=฀;A=BOVE฀ALL�฀IT฀IS฀ROOTED฀IN฀MATHEMATI

CAL฀TEXTS�฀BOTH฀CURRICULAR฀AND฀EXTRA
CURRICULARv�68฀"UT฀AS฀-ICHAEL฀3HANK฀HAS฀POINTED฀
OUT�฀h7ITH฀RESPECT฀ TO฀ THE฀UNIVERSITY�฀ IT฀ IS฀ IMPORTANT฀ TO฀NOTE฀lRST฀ THAT฀ FROM฀ALMOST฀
EVERY฀POINT฀OF฀VIEW฀EXCEPT฀INTRINSIC฀INTEREST฀AND฀LATER฀HISTORIOGRAPHICAL฀SIGNIlCANCE�฀
THE฀MATHEMATICAL฀SCIENCES฀AT฀6IENNA฀WERE฀ON฀THE฀MARGINS�฀)NSTITUTIONALLY�฀THEY฀HAD฀A฀
PLACE�฀BUT฀IT฀WAS฀A฀MINOR฀ONE�฀4HEY฀APPEAR฀IN฀THE฀CURRICULUM�฀BUT฀DO฀NOT฀FORM฀ITS฀CORE�฀
3TATISTICALLY�฀THEY฀ARE฀DISTINCTLY฀IN฀THE฀MINORITY�฀THEY฀ARE฀TAUGHT�฀READ�฀AND฀PRACTICED฀
BY฀A฀MINORITY�v69฀"UT฀3HANK฀GOES฀ON฀TO฀ARGUE฀THAT฀THIS฀DOES฀NOT฀MAKE฀THEM฀ANY฀LESS฀
IMPORTANT฀OR฀SIGNIlCANT�฀!ND฀CLEARLY฀THERE฀MUST฀HAVE฀BEEN฀SOME฀PRE
EXISTING฀INTEREST฀
IN฀THE฀MATHEMATICAL฀SCIENCES฀IN฀ORDER฀FOR฀#ARDINAL฀"ESSARION�฀THE฀'REEK฀PRELATE฀WHO฀
hDESPERATELY฀WANTED฀TO฀PRESERVE฀AND฀BREATHE฀NEW฀LIFE฀INTO฀THE฀INTELLECTUAL฀HERITAGE฀OF฀
CLASSICAL฀'REECEv�฀TO฀HAVE฀INSPIRED฀0EURBACH฀AND฀2EGIOMONTANUS฀TO฀UNDERTAKE฀WHAT฀
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AMOUNTED฀TO฀A฀RESUSCITATION฀OF฀THE฀0TOLEMAIC฀ASTRONOMICAL฀TRADITION฀IN฀%UROPE�6:

)F฀WE฀ACCEPT฀3HANK�S฀POSITION�฀AND฀)฀BELIEVE฀WE฀SHOULD�฀THEN฀WE฀HAVE฀MOVED฀AT฀
LEAST฀PART฀OF฀THE฀PROBLEM฀BACK฀TO฀ACCOUNTING฀FOR฀"ESSARION�S฀hMATHEMATICAL฀HUMAN

ISMv�฀4HIS฀IS฀A฀VEXED฀QUESTION฀AND฀RAISES฀THE฀ISSUE฀OF฀THE฀REVIVAL฀OF฀INTEREST฀IN฀SCIENCE฀
DURING฀THE฀0ALAEOLOGAN"PERIOD฀�����n����	�฀)T฀SEEMS฀CLEAR฀THAT฀"YZANTINE฀SCHOLARS฀
WERE฀IN฀CONTACT฀WITH฀AND฀WERE฀INmUENCED฀BY฀)SLAMIC฀SCIENTIlC฀DEVELOPMENTS�6;฀"UT฀
HOW฀FAR฀DID฀THIS฀INmUENCE฀EXTEND�฀3INCE฀WE฀HAVE฀LATE฀)SLAMIC฀MODELS฀IN฀"YZANTINE฀
TEXTS�฀ AND฀SINCE฀WE฀HAVE฀OTHER฀EXAMPLES฀OF฀ )SLAMIC฀ TEXTS฀ IN฀"YZANTINE฀ FORM฀�THE฀
h0ERSIAN฀4ABLESv�฀FOR฀EXAMPLE72	�฀THE฀TRANSMISSION฀OF฀SCIENTIlC฀OBJECTS฀IS฀OBVIOUS�฀
"UT฀WHAT฀OF฀THE฀LESS฀TANGIBLE�฀MORE฀CONCEPTUAL฀ASPECTS฀)฀HAVE฀SPOKEN฀OF฀ABOVE�฀)S฀
IT฀POSSIBLE฀ TO฀ TRANSMIT฀ IDEAS�฀ IN฀PARTICULAR฀ IDEAS฀ABOUT฀HOW฀ TO฀DO฀SCIENCE�฀ )฀HAVE฀
ARGUED฀ELSEWHERE฀THAT฀THIS฀IS฀INDEED฀POSSIBLE�73฀&OLLOWING฀ON฀!�฀)�฀3ABRA�S฀NOTION฀
OF฀THE฀hAPPROPRIATIONv฀OF฀'REEK฀SCIENCE฀IN฀)SLAM�฀)฀BELIEVE฀WE฀CAN฀ALSO฀SPEAK฀OF฀THE฀
TRANSMISSION฀OF฀A฀hMORAL฀ECONOMYv฀OF฀SCIENCE�฀�(ERE฀)฀BORROW฀THE฀TERMINOLOGY฀OF฀
,�฀*�฀$ASTON�	฀)N฀THIS฀CASE�฀THAT฀TRANSMISSION฀WOULD฀HAVE฀CONSISTED฀OF฀THE฀NOTION฀THAT฀
ASTRONOMY฀COULD�฀INDEED฀SHOULD�฀BE฀BASED฀UPON฀A฀NEW฀SET฀OF฀PHYSICAL฀PRINCIPLES฀THAT฀
WOULD฀BE฀MATHEMATICALLY฀AND฀EMPIRICALLY฀BASED�฀RATHER฀THAN฀UPON฀!RISTOTELIAN฀NATURAL฀
PHILOSOPHY�฀4HIS�฀)฀CONTEND�฀WAS฀ALSO฀CONTAINED฀IN฀THE฀SUITCASE฀THAT฀"ESSARION฀TOOK฀
WITH฀HIM฀TO฀6IENNA฀ALONG฀WITH฀BOOKS฀AND฀OTHER฀OBJETS฀DE฀SCIENCE�

7HY฀DO฀ )฀NOT฀ THINK฀ THIS฀WAS฀NOT฀ THE฀ RESULT฀OF฀ THE฀hPREDILECTIONSv฀OF฀0EURBACH฀
AND฀THE฀YOUNG฀2EGIOMONTANUS�฀WHO฀SOMEHOW฀TRANSMITTED฀THIS฀TO฀#OPERNICUS฀IN฀THE฀
NEXT฀GENERATION�฀&OR฀THE฀SAME฀REASON฀THAT฀)฀REJECT฀THE฀PARALLELISM฀ARGUMENT�฀(ISTORY฀
TAKES฀TIME�฀)N฀THE฀)SLAMIC฀WORLD�฀THE฀REVOLUTIONARY฀REJECTION฀OF฀!RISTOTELIAN฀PHYSICS฀
IN฀ASTRONOMY฀WAS฀SOMETHING฀THAT฀TOOK฀HUNDREDS฀OF฀YEARS�฀DOZENS฀OF฀SCHOLARS�฀AND฀
THOUSANDS฀OF฀PAGES฀BEFORE฀IT฀BORE฀FRUIT฀IN฀THE฀PERSON฀OF฀C!L ฀1 SHJ ฀IN฀3AMARQAND�฀
4HE฀ROLE฀OF฀THE฀PHYSICS฀OF฀THE฀)SLAMIC฀THEOLOGIANS฀�MUTAKALLIMS	�฀ THE฀ATTACK฀FROM฀
VARIOUS฀QUARTERS฀ON฀THE฀!RISTOTELIAN฀CLAIM฀OF฀EPISTEMIC฀KNOWLEDGE�฀THE฀DEVELOPMENT฀
OF฀RHETORICAL฀TOOLS฀TO฀USE฀IN฀SCIENTIlC฀ARGUMENTATION�฀AND฀THE฀USE฀OF฀SCIENCE฀TO฀GLORIFY฀
'OD฀WERE฀ALL฀THINGS฀THAT฀HAD฀COUNTERPARTS฀IN฀MEDIEVAL฀%UROPE�฀7HAT฀DID฀NOT฀HAVE฀A฀
COUNTERPART฀UNTIL฀THE฀LATE฀lFTEENTH฀CENTURY฀WAS฀THEIR฀INTERACTION฀WITH฀THE฀ADVANCED฀
ASTRONOMICAL฀TRADITION฀THAT฀HAD฀DEVELOPED฀OVER฀MANY฀CENTURIES฀WITHIN฀THE฀)SLAMIC฀
WORLD�฀)N฀SHORT�฀2EGIOMONTANUS�฀AND฀HIS฀SUCCESSORS�฀REmECT฀THE฀MATHEMATICAL฀HUMAN

ISM฀THAT฀HAD฀A฀BRILLIANT฀BUT฀SHORT฀LIFE฀IN฀#ENTRAL฀!SIA�74

)N฀HIS฀STUNNING�฀BUT฀UNDER
APPRECIATED฀WORK฀ON฀THE฀ORIGINS฀OF฀HUMANISM฀IN฀)SLAM�฀
'EORGE฀-AKDISI฀ASKS฀WHY฀WE฀SHOULD฀BOTHER฀ABOUT฀INmUENCE�฀(IS฀ANSWER฀IS฀THAT฀hBY฀
UNDERSTANDING฀WHERE฀WE฀CAME฀FROM฀IN฀OUR฀INTELLECTUAL฀CULTURE฀WE฀ARE฀APT฀TO฀GAIN฀A฀
BETTER฀UNDERSTANDING฀OF฀THE฀CIVILIZATION฀OF฀THE฀#HRISTIAN฀7EST�฀NOT฀ONLY฀THAT฀OF฀CLAS

SICAL฀)SLAMv�฀!ND฀HE฀CONCLUDES฀WITH฀POIGNANCY฀AND฀PRESCIENCE�฀h7HAT฀IS฀CERTAIN฀IS฀
THAT฀THE฀7ESTERN฀#HRISTIAN฀AND฀#LASSICAL฀)SLAMIC฀CIVILIZATIONS฀HAVE฀STRONGLY฀INTERACTED฀
IN฀THE฀-IDDLE฀!GES฀AND฀IN฀-ODERN฀4IMES�฀AND฀WILL฀CONTINUE฀TO฀INTERACT฀FAR฀INTO฀THE฀
FUTURE�v75฀
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4HE฀lRST฀AND฀LARGEST฀PART฀OF฀THIS฀ARTICLE฀�BEFORE฀h&URTHER฀4HOUGHTSv	฀IS฀A฀SLIGHTLY฀REVISED฀
VERSION฀OF฀THE฀AUTHOR�S฀h#OPERNICUS฀AND฀HIS฀)SLAMIC฀PREDECESSORS�฀3OME฀HISTORICAL฀
REMARKSv�฀WHICH฀APPEARED฀IN฀&ILOZOFSKI฀VESTNIK�฀XXV฀�����	�฀���n���฀4HE฀AUTHOR฀AND฀
0UBLISHER฀ARE฀GRATEFUL฀TO฀$R฀-ATJAä฀6ESEL฀AND฀&ILOZOFSKI฀VESTNIK฀FOR฀PERMITTING฀THE฀
REUSE฀OF฀THIS฀MATERIAL�฀)฀ALSO฀WISH฀TO฀THANK฀$R฀.EVZAT฀+AYA฀�)STANBUL	฀AND฀$R฀-ARILYN฀
/GILVIE฀�/KLAHOMA	฀FOR฀PERMISSION฀TO฀REPRODUCE฀IMAGES฀FROM฀THEIR฀COLLECTIONS�

2%&%2%.#%3

��฀ 4HESE฀ARE�฀AL
"ATT N �฀AL
"I R J �฀AL
:ARQ LLU�฀)BN฀2USHD�฀AND฀4H BIT฀IBN฀1URRA�฀#OPERNICUS฀ALSO฀REFERS฀
TO฀AL
"ATT N ฀IN฀HIS฀#OMMENTARIOLUS�฀WHICH฀REMAINED฀UNPUBLISHED฀DURING฀HIS฀LIFETIME�฀h)SLAMICv฀
HERE฀REFERS฀TO฀THE฀CIVILIZATION฀OF฀)SLAM�฀NOT฀THE฀RELIGION�฀SINCE฀A฀NUMBER฀OF฀h)SLAMICv฀ASTRONOMERS�฀
SUCH฀AS฀4H BIT�฀WERE฀NOT฀-USLIMS�

��฀ *�฀,�฀%�฀$REYER�฀(ISTORY฀OF฀THE฀PLANETARY฀SYSTEMS฀FROM฀4HALES฀TO฀+EPLER฀�#AMBRIDGE�฀����	�฀����฀$REYER฀
KNEW฀OF฀ S �S฀WORK฀FROM฀THE฀TRANSLATION฀BY฀#ARRA฀DE฀6AUX฀OF฀A฀CHAPTER฀OF฀HIS฀AL
4ADHKIRA฀FI฀
CILM฀AL
HAY�A฀�h,ES฀SPHÒRES฀CÏLESTES฀SELON฀.AS R฀%DDIN
!TTUS v฀IN฀0AUL฀4ANNERY�฀2ECHERCHES฀SUR฀
L�HISTOIRE฀DE฀L�ASTRONOMIE฀ANCIENNE฀�0ARIS�฀����	�฀!PPENDIX฀6)�฀PP�฀���n��	�

��฀ 4HESE฀HAVE฀BEEN฀CONVENIENTLY฀COLLECTED฀IN฀%�฀3�฀+ENNEDY฀AND฀)MAD฀'HANEM฀�EDS	�฀4HE฀LIFE฀�฀WORK฀OF฀
)BN฀AL
3H IR�฀!N฀!RAB฀ASTRONOMER฀OF฀THE฀FOURTEENTH฀CENTURY฀�!LEPPO�฀����	�฀AND฀IN฀%�฀3�฀+ENNEDY฀
ET฀AL��฀3TUDIES฀IN฀THE฀)SLAMIC฀EXACT฀SCIENCES฀�"EIRUT�฀����	�฀��n����฀4HE฀MOST฀IMPORTANT฀OF฀THESE฀
IS฀%�฀3�฀+ENNEDY�฀h,ATE฀MEDIEVAL฀PLANETARY฀THEORYv�฀)SIS�฀LVII฀�����	�฀��n���

��฀ 3EE�฀FOR฀EXAMPLE�฀THE฀VERY฀CRITICAL฀REMARKS�฀MOST฀LIKELY฀BY฀THE฀"AN ฀- S ฀�NINTH฀CENTURY	�฀IN฀2ÏGIS฀
-ORELON�฀4H BIT฀IBN฀1URRA�฀�UVRES฀D�ASTRONOMIE฀�0ARIS�฀����	�฀���

��฀ &�฀*�฀2AGEP�฀.A R฀AL
$ N฀AL
 S �S฀MEMOIR฀ON฀ASTRONOMY฀��฀VOLS�฀.EW฀9ORK�฀����	�฀I�฀��n���

��฀ &�฀*AMIL฀2AGEP�฀h)BN฀AL
(AYTHAM฀AND฀%UDOXUS�฀4HE฀REVIVAL฀OF฀HOMOCENTRIC฀MODELING฀IN฀)SLAMv�฀IN฀
3TUDIES฀IN฀THE฀HISTORY฀OF฀THE฀EXACT฀SCIENCES฀IN฀HONOUR฀OF฀$AVID฀0INGREE�฀ED�฀BY฀#�฀"URNETT฀ET฀AL�฀
�,EIDEN�฀����	�฀���n����

��฀ 'EORGE฀3ALIBA�฀h)BN฀3 N ฀AND฀!B ฀C5BAYD฀AL
* ZJ N �฀4HE฀PROBLEM฀OF฀THE฀0TOLEMAIC฀EQUANTv�฀*OURNAL฀
FOR฀ THE฀HISTORY฀OF฀!RABIC฀SCIENCE�฀ IV฀�����	�฀���n����฀REPRINTED฀IN฀ IDEM�฀!฀HISTORY฀OF฀!RABIC฀
ASTRONOMY�฀0LANETARY฀THEORIES฀DURING฀THE฀GOLDEN฀AGE฀OF฀)SLAM฀�.EW฀9ORK�฀����	�฀��n����

��฀ 3EE฀. R฀AL
$ N฀AB ฀)S Q฀AL
"I R J �฀/N฀THE฀PRINCIPLES฀OF฀ASTRONOMY�฀ED�฀AND฀TRANSL�฀BY฀"�฀'OLDSTEIN฀
��฀VOLS�฀.EW฀(AVEN�฀����	�฀#F�฀!�฀)�฀3ABRA�฀h4HE฀!NDALUSIAN฀REVOLT฀AGAINST฀0TOLEMAIC฀ASTRONOMY�฀
!VERROES฀AND฀AL
"I R J v�฀IN฀4RANSFORMATION฀AND฀TRADITION฀IN฀THE฀SCIENCES�฀ED�฀BY฀%�฀-ENDELSOHN฀
�#AMBRIDGE�฀����	�฀���n���฀

��฀ .ICHOLAS฀#OPERNICUS�฀$E฀REVOLUTIONIBUS฀ORBIUM฀COELESTIUM�฀TRANSL�฀BY฀%�฀2OSEN฀AS฀/N฀THE฀REVOLUTIONS฀
�"ALTIMORE�฀����	�฀���

���฀ 'OOD฀OVERVIEWS฀CAN฀BE฀FOUND฀IN฀'EORGE฀3ALIBA�฀h4HE฀ASTRONOMICAL฀TRADITION฀OF฀-ARAGHA�฀!฀HISTORICAL฀
SURVEY฀ AND฀ PROSPECTS฀ FOR฀ FUTURE฀ RESEARCHv�฀ !RABIC฀ SCIENCE฀ AND฀ PHILOSOPHY�฀ I฀ �����	�฀ ��n��฀
�REPRINTED฀IN฀IDEM�฀(ISTORY฀�REF�฀�	�฀���n��	�฀AND฀'EORGE฀3ALIBA�฀h!RABIC฀PLANETARY฀THEORIES฀AFTER฀
THE฀ELEVENTH฀CENTURY฀!$v�฀IN฀%NCYCLOPEDIA฀OF฀THE฀HISTORY฀OF฀!RABIC฀SCIENCE�฀ED�฀BY฀2�฀2ASHED฀��฀
VOLS�฀,ONDON�฀����	�฀I�฀��n����

���฀ 4ODAY฀WE฀WOULD฀SAY฀THAT฀THESE฀MATHEMATICAL฀TOOLS฀WERE฀EQUIVALENT฀TO฀LINKAGES฀OF฀CONSTANT
LENGTH฀
VECTORS฀ ROTATING฀ AT฀ CONSTANT฀ ANGULAR฀ VELOCITIES�฀ BUT฀ IT฀ IS฀ IMPORTANT฀ TO฀ REMEMBER฀ THAT฀ )SLAMIC฀
ASTRONOMERS฀CONCEIVED฀OF฀THEIR฀DEVICES฀AS฀PHYSICAL฀AND฀NOT฀SIMPLY฀MATHEMATICAL�฀#F�฀2AGEP�฀
OP�฀CIT�฀�REF�฀�	�฀II�฀���n��

���฀ &�฀*AMIL฀2AGEP�฀h4HE฀TWO฀VERSIONS฀OF฀THE฀ S ฀COUPLEv�฀IN฀&ROM฀DEFERENT฀TO฀EQUANT�฀3TUDIES฀IN฀HONOR฀
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OF฀%�฀3�฀+ENNEDY�฀ED�฀BY฀$�฀+ING฀AND฀'�฀3ALIBA฀�4HE฀ANNALS฀OF฀THE฀.EW฀9ORK฀!CADEMY฀OF฀3CIENCES�฀
D฀�����		�฀���n���

���฀ .�฀-�฀3WERDLOW฀AND฀/�฀.EUGEBAUER�฀-ATHEMATICAL฀ASTRONOMY฀IN฀#OPERNICUS�S฀$E฀REVOLUTIONIBUS฀��฀
PARTS�฀.EW฀9ORK฀AND฀"ERLIN�฀����	�฀I�฀���

���฀ .�฀-�฀3WERDLOW�฀h4HE฀DERIVATION฀AND฀lRST฀DRAFT฀OF฀#OPERNICUS�S฀PLANETARY฀THEORY�฀!฀TRANSLATION฀OF฀
THE฀#OMMENTARIOLUS฀WITH฀COMMENTARYv�฀0ROCEEDINGS฀OF฀THE฀!MERICAN฀0HILOSOPHICAL฀3OCIETY�฀
CXVII฀�����	�฀���n����฀P�฀����

���฀ !DMITTEDLY�฀THIS฀IS฀A฀GROSSLY฀SIMPLIlED฀VERSION฀OF฀A฀FULLER฀AND฀MUCH฀MORE฀CAREFUL฀EXPOSITION฀THAT฀
ONE฀MAY฀lND฀IN฀3WERDLOW฀AND฀.EUGEBAUER�฀OP�฀CIT�฀�REF�฀��	�฀I�฀��n���฀!฀GOOD฀SUMMARY฀IS฀ALSO฀
PROVIDED฀BY฀-ICHAEL฀(�฀3HANK�฀h2EGIOMONTANUS฀ON฀0TOLEMY�฀PHYSICAL฀ORBS�฀AND฀ASTRONOMICAL฀
lCTIONALISM�฀ 'OLDSTEINIAN฀ THEMES฀ IN฀ THE฀ @$EFENSE฀ OF฀4HEON฀ AGAINST฀ 'EORGE฀ OF฀4REBIZOND�v�฀
0ERSPECTIVES฀ON฀SCIENCE�฀(ISTORICAL�฀PHILOSOPHICAL�฀SOCIAL�฀X฀�����	�฀���n����

���฀ 3WERDLOW฀ AND฀ .EUGEBAUER�฀ OP�฀ CIT�฀ �REF�฀ ��	�฀ I�฀ ���฀ #F�฀ .EUGEBAUER�S฀ EARLIER฀ REMARK฀ THAT฀ h4HE฀
MATHEMATICAL฀ LOGIC฀OF฀ THESE฀METHODS฀IS฀SUCH฀THAT฀ THE฀PURELY฀HISTORICAL฀PROBLEM฀OF฀CONTACT฀OR฀
TRANSMISSION�฀AS฀OPPOSED฀TO฀INDEPENDENT฀DISCOVERY�฀BECOMES฀A฀RATHER฀MINOR฀ONEv฀�/�฀.EUGEBAUER�฀
h/N฀THE฀PLANETARY฀THEORY฀OF฀#OPERNICUSv�฀IN฀6ISTAS฀IN฀ASTRONOMY�฀X฀�����	�฀��n����฀P�฀���฀REPRINTED฀
IN฀IDEM�฀!STRONOMY฀AND฀HISTORY฀�.EW฀9ORK�฀����	�฀���n����฀P�฀���	�

���฀ .�฀3WERDLOW�฀h#OPERNICUS�฀.ICOLAUS฀�����n����	v�฀IN฀%NCYCLOPEDIA฀OF฀THE฀SCIENTIlC฀REVOLUTION฀FROM฀
#OPERNICUS฀TO฀.EWTON�฀ED�฀BY฀7�฀!PPLEBAUM฀�.EW฀9ORK฀AND฀,ONDON�฀����	�฀����

���฀ 3WERDLOW฀AND฀.EUGEBAUER฀CLAIM฀THAT฀IT฀IS฀A฀TRANSLATION�฀4HE฀RECENT฀EDITORS฀AND฀TRANSLATORS฀OF฀THE฀TEXT฀
ARGUE฀THAT฀IT฀IS฀AN฀ORIGINAL฀"YZANTINE฀WORK฀THAT฀IS฀SIMPLY฀INmUENCED฀TO฀SOME฀DEGREE฀BY฀!RABIC฀OR฀
0ERSIAN฀SOURCES฀�%�฀!�฀0ASCHOS฀AND฀0�฀3OTIROUDIS�฀4HE฀SCHEMATA฀OF฀THE฀STARS฀�3INGAPORE�฀����	�฀
��n��	�฀4HE฀CLOSENESS฀TO฀)SLAMIC฀SOURCES�฀HOWEVER�฀AND฀THE฀USE฀OF฀THE฀STANDARD฀!RABIC฀CORRUPTION฀
+AKKAOUS฀RATHER฀THAN฀THE฀'REEK฀#EPHEUS฀ARGUE฀FOR฀A฀GREATER฀DEPENDENCE฀THAN฀THE฀AUTHORS฀WISH฀
TO฀ADMIT�฀#LEARLY฀MORE฀RESEARCH฀ON฀THIS฀QUESTION฀IS฀NEEDED�฀

���฀ 3EE฀ .�฀ 3WERDLOW�฀ h!RISTOTELIAN฀ PLANETARY฀ THEORY฀ IN฀ THE฀ 2ENAISSANCE�฀ 'IOVANNI฀ "ATTISTA฀!MICO�S฀
HOMOCENTRIC฀SPHERESv�฀*OURNAL฀FOR฀THE฀HISTORY฀OF฀ASTRONOMY�฀III฀�����	�฀��n���฀AND฀-ARIO฀$I฀"ONO�฀
h#OPERNICUS�฀!MICO�฀&RACASTORO฀AND฀ S �S฀DEVICE�฀/BSERVATIONS฀ON฀THE฀USE฀AND฀TRANSMISSION฀OF฀
A฀MODELv�฀*OURNAL฀FOR฀THE฀HISTORY฀OF฀ASTRONOMY�฀XXVI฀�����	�฀���n���฀)N฀A฀PASSAGE฀IN฀)))��฀OF฀$E฀
REVOLUTIONIBUS฀THAT฀WAS฀DELETED฀PRIOR฀TO฀PUBLICATION�฀#OPERNICUS฀HIMSELF฀SPEAKS฀OF฀OTHERS฀WHO฀
HAD฀USED฀THE฀ S ฀DEVICE�฀SEE฀2AGEP�฀OP�฀CIT�฀�REF�฀�	�฀II�฀����

���฀ 7ILLY฀ (ARTNER�฀ h#OPERNICUS�฀ THE฀ MAN�฀ THE฀ WORK�฀ AND฀ ITS฀ HISTORYv�฀ 0ROCEEDINGS฀ OF฀ THE฀!MERICAN฀
0HILOSOPHICAL฀3OCIETY�฀CXVII฀�����	�฀���n���฀P�฀����

���฀ !฀SESSION฀AT฀A฀RECENT฀!MERICAN฀(ISTORY฀OF฀3CIENCE฀3OCIETY฀ANNUAL฀MEETING฀WAS฀ENTITLED�฀h4HE฀LATE�฀
GREAT฀ SCIENTIlC฀ REVOLUTIONv�฀ #F�฀ -ARGARET฀ *�฀ /SLER฀ �ED�	�฀ 2ETHINKING฀ THE฀ SCIENTIlC฀ REVOLUTION฀
�#AMBRIDGE�฀����	�

���฀ 4WO฀RECENT฀EXAMPLES฀ARE฀0ETER฀$EAR�S฀2EVOLUTIONIZING฀THE฀SCIENCES�฀%UROPEAN฀KNOWLEDGE฀AND฀ITS฀
AMBITIONS�฀����n����฀�0RINCETON�฀����	�฀AND฀3TEVEN฀3HAPIN�S฀4HE฀SCIENTIlC฀REVOLUTION฀�#HICAGO�฀
����	�฀"OTH฀IGNORE฀)SLAMIC฀SCIENCE฀ENTIRELY฀AND฀SCARCELY฀DISCUSS฀MEDIEVAL฀%UROPEAN฀CONTRIBUTIONS฀
TO฀THE฀SCIENTIlC฀REVOLUTION�฀

���฀ #OPERNICUS�S฀CONSERVATISM฀WAS฀EMPHASIZED฀IN฀����฀BOTH฀IN฀A฀SCHOLARLY฀AND฀IN฀A฀POPULAR฀CONTEXT�฀
!S฀FOR฀THE฀FORMER�฀$EREK฀DE฀3OLLA฀0RICE�S฀h#ONTRA
#OPERNICUSv฀PROVIDED฀A฀TECHNICAL฀ACCOUNT฀
THAT฀SHOWED฀THAT฀#OPERNICUS฀WAS฀REALLY฀STILL฀PART฀OF฀ANCIENT฀AND฀MEDIEVAL฀ASTRONOMY�฀!S฀0RICE฀
CONCLUDES�฀h���฀#OPERNICUS฀MADE฀A฀FORTUNATE฀PHILOSOPHICAL฀GUESS฀WITHOUT฀ANY฀OBSERVATION฀TO฀PROVE฀
OR฀DISPROVE฀HIS฀IDEAS�฀AND฀���฀HIS฀WORK฀AS฀A฀MATHEMATICAL฀ASTRONOMER฀WAS฀UNINSPIRED�฀&ROM฀THIS฀
POINT฀OF฀VIEW฀HIS฀BOOK฀IS฀CONSERVATIVE฀AND฀A฀MERE฀RESHUFmED฀VERSION฀OF฀THE฀!LMAGESTv฀�$EREK฀*�฀
DE฀3�฀0RICE�฀h#ONTRA
#OPERNICUS�฀!฀CRITICAL฀RE
ESTIMATION฀OF฀THE฀MATHEMATICAL฀PLANETARY฀THEORY฀
OF฀0TOLEMY�฀#OPERNICUS�฀AND฀+EPLERv�฀IN฀#RITICAL฀PROBLEMS฀IN฀THE฀HISTORY฀OF฀SCIENCE�฀ED�฀BY฀-�฀
#LAGETT฀�-ADISON�฀����	�฀���n����฀P�฀���	�฀4HE฀POPULAR฀PRESENTATION฀OF฀THIS฀VIEWPOINT฀WAS฀MADE฀



#/0%2.)#53฀!.$฀()3฀)3,!-)#฀02%$%#%33/23฀ ฀฀ q฀฀��฀

BY฀!RTHUR฀+OESTLER฀IN฀HIS฀4HE฀SLEEP฀WALKERS�฀!฀HISTORY฀OF฀MAN�S฀CHANGING฀VISION฀OF฀THE฀UNIVERSE฀
�,ONDON�฀����	�฀WHERE฀#OPERNICUS฀IS฀REFERRED฀TO฀AS฀THE฀hTIMID฀CANONv�฀(OW฀#OPERNICUS฀CAN฀BE฀
hSAVEDv฀DESPITE฀THIS฀CONSERVATISM฀AND�OR฀HIS฀CONNECTION฀TO฀)SLAMIC฀ASTRONOMY฀IS฀WELL
ILLUSTRATED฀
BY฀%RNA฀(ILFSTEIN�S฀REMARKS฀REGARDING฀THE฀SIGNIlCANCE฀OF฀#OPERNICUS�S฀ACHIEVEMENT�฀h#OPERNICUS฀
MAY฀HAVE฀USED฀THE฀GEOMETRICAL฀DEVICES฀OF฀HIS฀'REEK฀OR฀!RAB฀PREDECESSORS฀�FOR฀EXAMPLE�฀FROM฀THE฀
@-ARAGHA฀SCHOOL�	�฀YET฀HIS฀SYSTEM�฀AND฀THE฀PERCEPTION฀OF฀THE฀COSMOS฀IT฀ESTABLISHED�฀WAS฀ENTIRELY฀
NOVELv฀�h)NTRODUCTION฀TO฀THE฀SOFTCOVER฀EDITIONv฀OF฀.ICHOLAS฀#OPERNICUS�฀/N฀THE฀REVOLUTIONS�฀TRANSL�฀
AND฀COMM�฀BY฀%�฀2OSEN฀�"ALTIMORE�฀����	�฀P�฀XIII�

���฀ 7E฀ SHOULD฀ NOTE�฀ THOUGH�฀ THAT฀ RECENTLY฀ -ICHA�฀ +OKOWSKI�฀ IN฀ DEFENDING฀ #OPERNICUS�S฀ ORIGINALITY�฀
HAS฀ALSO฀CONCEDED฀ THAT฀ THE฀ )SLAMIC฀MODELS฀ARE฀ALSO฀ SOMEHOW฀REVOLUTIONARY฀ACCORDING฀ TO฀HIS฀
hCORRESPONDENCE฀PRINCIPLEv฀INASMUCH฀AS฀THEY฀SUPERSEDE฀THOSE฀OF฀0TOLEMY฀BY฀OVERCOMING฀THE฀
PROBLEMATIC฀EQUANT฀�#OPERNICUS�S฀ORIGINALITY�฀4OWARDS฀INTEGRATION฀OF฀CONTEMPORARY฀#OPERNICAN฀
STUDIES฀�7ARSAW�฀����	�฀��n��	�฀(ERE฀HE฀FOLLOWS฀'EORGE฀3ALIBA�฀WHO฀MAINTAINED฀THAT฀THE฀-AR GHA฀
SCHOOL฀ASTRONOMERS฀WERE฀REVOLUTIONARY฀BECAUSE฀OF฀ THEIR฀hREALIZATION฀THAT฀ASTRONOMY฀OUGHT฀ TO฀
DESCRIBE฀THE฀BEHAVIOUR฀OF฀PHYSICAL฀BODIES฀IN฀MATHEMATICAL฀LANGUAGE�฀AND฀SHOULD฀NOT฀REMAIN฀A฀
MATHEMATICAL฀HYPOTHESIS�฀WHICH฀WOULD฀ONLY฀SAVE฀THE฀PHENOMENAv฀�h4HE฀RÙLE฀OF฀-ARAGHA฀IN฀THE฀
DEVELOPMENT฀OF฀)SLAMIC฀ASTRONOMY�฀!฀SCIENTIlC฀REVOLUTION฀BEFORE฀THE฀2ENAISSANCEv�฀2EVUE฀DE฀
SYNTHÒSE�฀CVIII฀�����	�฀���n���฀P�฀����฀REPRINTED฀IN฀IDEM�฀(ISTORY฀�REF�฀�	�฀���n���฀P�฀���	�฀)T฀
IS฀NOT฀CLEAR฀HOW฀3ALIBA฀RECONCILES฀THIS฀POSITION฀WITH฀HIS฀LATER฀CLAIM฀THAT฀THE฀SIXTEENTH
CENTURY฀
ASTRONOMER฀AL
+HAFR ฀HAD฀REACHED฀hUNPARALLELED฀HEIGHTSv฀IN฀THIS฀TRADITION฀BY฀hREALIZ;ING=฀THAT฀ALL฀
MATHEMATICAL฀MODELING฀HAD฀NO฀PHYSICAL฀TRUTH฀BY฀ITSELF฀AND฀WAS฀SIMPLY฀ANOTHER฀LANGUAGE฀WITH฀
WHICH฀ONE฀COULD฀DESCRIBE฀THE฀PHYSICAL฀OBSERVED฀REALITYv฀�'EORGE฀3ALIBA�฀h!RABIC฀VERSUS฀'REEK฀
ASTRONOMY�฀!฀DEBATE฀OVER฀ THE฀ FOUNDATIONS฀OF฀ SCIENCEv�฀0ERSPECTIVES฀ ON฀ SCIENCE�฀ VIII฀ �����	�฀
���n���฀P�฀���	�฀&OR฀A฀CONTRARY฀VIEW�฀SEE฀!�฀)�฀3ABRA�฀WHO฀HAS฀ARGUED฀THAT฀THIS฀)SLAMIC฀SCIENTIlC฀
TRADITION฀WAS฀NOT฀REVOLUTIONARY฀BUT฀SHOULD฀BE฀REGARDED฀AS฀hNORMAL฀SCIENCEv฀IN฀THE฀+UHNIAN฀SENSE฀
�h#ONlGURING฀THE฀UNIVERSE�฀!PORETIC�฀PROBLEM฀SOLVING�฀AND฀KINEMATIC฀MODELING฀AS฀THEMES฀OF฀
!RABIC฀ASTRONOMYv�฀0ERSPECTIVES฀ON฀SCIENCE�฀VI฀�����	�฀���n����฀PP�฀����฀���n�	�฀!S฀SHOULD฀
BE฀CLEAR฀IN฀WHAT฀FOLLOWS�฀)฀BELIEVE฀THAT฀THE฀EMPHASIS฀ON฀THE฀MATHEMATICAL฀MODELS฀�฀WHETHER฀
REVOLUTIONARY฀OR฀NOT฀�฀HAS฀DISTRACTED฀US฀FROM฀WHAT฀IS฀THE฀MOST฀SIGNIlCANT฀AND฀INNOVATIVE฀PART฀
OF฀)SLAMIC฀THEORETICAL฀ASTRONOMY�

���฀ 2ECENT฀BOOKS฀BY฀TWO฀MEDIAEVALISTS�฀!�฀#�฀#ROMBIE฀AND฀%DWARD฀'RANT�฀ADVOCATE฀THE฀%UROPEAN฀NATURE฀OF฀
MODERN฀SCIENCE�฀THUS฀REVERTING฀TO฀THE฀MORE฀TRADITIONAL฀VIEWPOINT�฀3EE฀#ROMBIE�S฀3TYLES฀OF฀SCIENTIlC฀
THINKING฀IN฀THE฀%UROPEAN฀TRADITION�฀4HE฀HISTORY฀OF฀ARGUMENT฀AND฀EXPLANATION฀ESPECIALLY฀IN฀THE฀
MATHEMATICAL฀AND฀BIOMEDICAL฀SCIENCES฀AND฀ARTS฀�,ONDON�฀����	�฀AND฀'RANT�S฀4HE฀FOUNDATIONS฀
OF฀MODERN฀SCIENCE฀IN฀THE฀-IDDLE฀!GES�฀4HEIR฀RELIGIOUS�฀INSTITUTIONAL�฀AND฀INTELLECTUAL฀CONTEXTS฀
�#AMBRIDGE�฀����	฀ AND฀ IDEM�฀'OD฀AND฀ REASON฀ IN฀ THE฀-IDDLE฀!GES฀ �#AMBRIDGE�฀����	�฀4HIS฀
VIEW฀IS฀HELD฀BY฀BOTH฀7ESTERN฀AND฀)SLAMIC฀SCHOLARS฀SO฀CANNOT฀BE฀SIMPLY฀ASCRIBED฀TO฀SOME฀BIASED฀
ANTAGONISM฀ TOWARDS฀ )SLAMIC฀ CIVILIZATION�฀&OR฀ EXAMPLE�฀ THE฀ )RANIAN฀EXPATRIATE฀3�฀(�฀.ASR฀HAS฀
STATED฀THAT฀ALTHOUGH฀hALL฀THAT฀IS฀ASTRONOMICALLY฀NEW฀IN฀#OPERNICUS฀CAN฀BE฀FOUND฀ESSENTIALLY฀IN฀THE฀
SCHOOL฀OF฀AL
 S v�฀)SLAMIC฀ASTRONOMERS฀WERE฀PRESCIENT฀ENOUGH฀NOT฀TO฀BREAK฀WITH฀THE฀TRADITIONAL฀
0TOLEMAIC฀COSMOLOGY฀hBECAUSE฀THAT฀WOULD฀HAVE฀MEANT฀NOT฀ONLY฀A฀REVOLUTION฀IN฀ASTRONOMY�฀BUT฀
ALSO฀AN฀UPHEAVAL฀IN฀THE฀RELIGIOUS�฀PHILOSOPHICAL฀AND฀SOCIAL฀DOMAINSv฀�3�฀(�฀.ASR�฀3CIENCE฀AND฀
CIVILIZATION฀IN฀)SLAM�฀�ND฀EDN฀�#AMBRIDGE�฀����	�฀���	�฀

���฀ #F�฀3ONJA฀"RENTJES�฀h"ETWEEN฀DOUBTS฀AND฀CERTAINTIES�฀/N฀THE฀PLACE฀OF฀HISTORY฀OF฀SCIENCE฀IN฀)SLAMIC฀
SOCIETIES฀WITHIN฀THE฀lELD฀OF฀HISTORY฀OF฀SCIENCEv�฀.�4�-��฀XI฀�����	�฀��n���

���฀ *�฀$OBRZYCKI฀AND฀2�฀,�฀+REMER�฀h0EURBACH฀AND฀-AR GHA฀ASTRONOMY�฀4HE฀EPHEMERIDES฀OF฀*OHANNES฀
!NGELUS฀AND฀THEIR฀IMPLICATIONSv�฀*OURNAL฀FOR฀THE฀HISTORY฀OF฀ASTRONOMY�฀XXVII฀�����	�฀���n����฀
P�฀����

���฀ )�฀.�฀6ESELOVSKY�฀h#OPERNICUS฀AND฀.A R฀AL
$ N฀AL
 S v�฀*OURNAL฀FOR฀THE฀HISTORY฀OF฀ASTRONOMY�฀ IV฀
�����	�฀���n���฀4HIS฀TURNS฀OUT฀TO฀BE฀IMPLAUSIBLE฀SINCE฀#OPERNICUS฀PROBABLY฀DID฀NOT฀KNOW฀OF฀THE฀
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0ROCLUS฀THEOREM฀�ACTUALLY฀THE฀CONVERSE฀OF฀THE฀ S ฀COUPLE	฀UNTIL฀MANY฀YEARS฀AFTER฀HE฀USED฀THE฀
DEVICE�฀SEE฀2AGEP�฀OP�฀CIT�฀�REF�฀�	�฀II�฀���n��฀

���฀ $I฀"ONO�฀OP�฀CIT�฀�REF�฀��	�฀���n��฀

���฀ 3WERDLOW�฀OP�฀CIT�฀�REF�฀��	�฀���n��

���฀ 2ECENTLY฀"�฀2�฀'OLDSTEIN฀�h#OPERNICUS฀AND฀THE฀ORIGIN฀OF฀HIS฀HELIOCENTRIC฀SYSTEMv�฀*OURNAL฀FOR฀THE฀
HISTORY฀OF฀ASTRONOMY�฀XXXIII฀�����	�฀���n��	฀HAS฀SOUGHT฀TO฀UNDERMINE฀3WERDLOW�S฀RECONSTRUCTION฀
OF฀THE฀ORIGINS฀OF฀#OPERNICUS�S฀HELIOCENTRIC฀SYSTEM฀BY฀EMPHASIZING฀A฀PASSAGE฀IN฀$E฀REVOLUTIONIBUS฀
�)���	�฀)N฀IT฀#OPERNICUS฀POINTS฀TO฀THE฀DISTANCEnPERIOD฀RELATIONSHIP฀OF฀THE฀PLANETS฀TO฀JUSTIFY฀HIS฀
SYSTEM�฀WHICH฀'OLDSTEIN฀TAKES฀TO฀BE฀THE฀INITIAL฀MOTIVATION�฀"UT฀AGAIN�฀IT฀IS฀ODD฀THAT฀THIS฀IS฀HARDLY฀
MENTIONED฀IN฀THE฀#OMMENTARIOLUS�฀

���฀ &OR฀THIS฀3PANISH฀EPISODE฀IN฀)SLAMIC฀ASTRONOMY�฀SEE฀3ABRA�฀OP�฀CIT�฀�REF�฀�	�฀���n���

���฀ )T฀IS฀DIFlCULT�฀IF฀NOT฀IMPOSSIBLE�฀TO฀PROVE฀A฀NEGATIVE�฀BUT฀IT฀IS฀HIGHLY฀SUGGESTIVE฀THAT฀ONE฀DOES฀NOT฀lND฀
THE฀WORD฀hEQUANTv฀ IN฀%DWARD฀'RANT�S฀MONUMENTAL฀ ����
PAGE	฀0LANETS�฀ STARS�฀AND฀ORBS�฀4HE฀
MEDIEVAL฀COSMOS�฀����n����฀�#AMBRIDGE�฀����	�฀%VEN฀IN฀THE฀GENERATION฀IMMEDIATELY฀BEFORE฀
#OPERNICUS�฀ THERE฀SEEMS฀TO฀HAVE฀BEEN฀NO฀PRECEDENT฀FOR฀WHAT฀WAS฀A฀COMMONPLACE฀IN฀)SLAMIC฀
ASTRONOMY�฀!S฀STATED฀IN฀$OBRZYCKI฀AND฀+REMER�฀OP�฀CIT�฀�REF�฀��	�฀����฀h7E฀KNOW฀OF฀NO฀EXTANT฀
TEXT฀BY฀0EURBACH฀OR฀2EGIOMONTANUS฀IN฀WHICH฀THE฀0TOLEMAIC฀MODELS฀ARE฀CRITICIZED฀EXPLICITLY฀ON฀
THE฀GROUNDS฀THAT฀THEY฀VIOLATE฀UNIFORM�฀CIRCULAR฀MOTION�v

���฀ '�฀*�฀4OOMER�฀0TOLEMY�S฀!LMAGEST฀�,ONDON�฀����	�฀���

���฀ 4HE฀TRANSLATION฀IS฀DUE฀TO฀4�฀,�฀(EATH฀IN฀HIS฀!RISTARCHUS฀OF฀3AMOS฀�/XFORD�฀����	�฀����฀REPRINTED฀IN฀
-ORRIS฀2�฀#OHEN฀AND฀)�฀%�฀$RABKIN�฀!฀SOURCE฀BOOK฀IN฀'REEK฀SCIENCE฀�#AMBRIDGE฀-!�฀����	�฀
��n���฀#F�฀'�฀%�฀2�฀,LOYD�฀h3AVING฀THE฀APPEARANCESv�฀#LASSICAL฀QUARTERLY�฀N�S��฀XXVIII฀�����	�฀
���n���฀PP�฀���n��฀�REPRINTED฀WITH฀NEW฀INTRODUCTION฀IN฀IDEM�฀-ETHODS฀AND฀PROBLEMS฀IN฀'REEK฀
SCIENCE฀�#AMBRIDGE�฀����	�฀���n��	�

���฀ 2AGEP�฀OP�฀CIT�฀�REF�฀�	�฀I�฀��n���฀���n��฀II�฀���n��฀

���฀ -UCH฀OF฀WHAT฀FOLLOWS฀IS฀ELABORATED฀IN฀&�฀*AMIL฀2AGEP�฀h&REEING฀ASTRONOMY฀FROM฀PHILOSOPHY�฀!N฀
ASPECT฀OF฀)SLAMIC฀INmUENCE฀ON฀SCIENCEv�฀/SIRIS�฀XVI฀�����	�฀��n���

���฀ 2AGEP�฀OP�฀CIT�฀�REF�฀�	�฀I�฀��n���฀��n����฀II�฀���n��

���฀ 2AGEP�฀OP�฀CIT�฀�REF�฀��	�฀��n���

���฀ !฀DISCUSSION฀OF฀THIS฀)SLAMIC฀DISCOURSE฀ON฀THE฀%ARTH�S฀POSSIBLE฀ROTATION฀IS฀IN฀&�฀*AMIL฀2AGEP�฀h S ฀AND฀
#OPERNICUS�฀4HE฀%ARTH�S฀MOTION฀IN฀CONTEXTv�฀3CIENCE฀IN฀CONTEXT�฀XIV฀�����	�฀���n���

���฀ )BID��฀����

���฀ )BID��฀���n��

���฀ )N฀THE฀FOURTEENTH฀CENTURY�฀ONE฀lNDS฀.ICOLE฀/RESME฀AND฀*EAN฀"URIDAN฀DISCUSSING฀THE฀%ARTH�S฀ROTATION�฀
4HE฀FORMER�฀IN฀PARTICULAR�฀PRESENTS฀QUITE฀COGENT฀REASONS฀WHY฀ONE฀MIGHT฀BELIEVE฀IN฀THIS฀MOTION�฀
"UT฀IN฀THE฀END฀HE฀REJECTS฀THEM฀FOR฀THEOLOGICAL฀REASONS�฀)N฀BOTH฀CASES�฀IT฀IS฀CLEAR฀THAT฀THEY฀HAVE฀NO฀
INTEREST฀IN฀A฀RECONCEPTUALIZATION฀OF฀ASTRONOMY฀ALONG฀THE฀LINES฀THAT฀OCCURRED฀IN฀)SLAMIC฀ASTRONOMY฀
�IBID��฀���n��	�฀4HE฀POSSIBILITY฀THAT฀SUCH฀A฀DISCUSSION฀MIGHT฀HAVE฀TAKEN฀PLACE฀IN฀THE฀lFTEENTH฀
CENTURY฀IN฀THE฀CIRCLE฀OF฀0EURBACH฀AND฀2EGIOMONTANUS฀IS฀BEING฀INVESTIGATED฀BY฀-�฀3HANK�฀CF�฀OP�฀
CIT�฀�REF�฀��	�

���฀ &�฀ *AMIL฀ 2AGEP�฀ hC!LI฀ 1 SHJ ฀ AND฀ 2EGIOMONTANUS�฀ %CCENTRIC฀ TRANSFORMATIONS฀ AND฀ #OPERNICAN฀
REVOLUTIONSv�฀*OURNAL฀FOR฀THE฀HISTORY฀OF฀ASTRONOMY�฀XXXVI฀�����	�฀���n���

���฀ 3EE฀ -ENSO฀ &OLKERTS�฀ h2EGIOMONTANUS�฀ ROLE฀ IN฀ THE฀ TRANSMISSION฀ AND฀ TRANSFORMATION฀ OF฀ 'REEK฀
MATHEMATICSv�฀ IN฀ 4RADITION�฀ TRANSMISSION�฀ TRANSFORMATION�฀ 0ROCEEDINGS฀ OF฀ TWO฀ CONFERENCES฀
ON฀PREMODERN฀SCIENCE฀HELD฀AT฀THE฀5NIVERSITY฀OF฀/KLAHOMA�฀ED�฀BY฀&�฀*�฀2AGEP฀AND฀3�฀0�฀2AGEP฀
�,EIDEN�฀����	�฀��n����

���฀ *AMES฀3TEVEN฀"YRNE�฀h!฀HUMANIST฀HISTORY฀OF฀MATHEMATICS�฀2EGIOMONTANUS�S฀0ADUA฀/RATION฀IN฀CONTEXTv�฀
*OURNAL฀OF฀THE฀HISTORY฀OF฀IDEAS�฀LXVII฀�����	�฀��n���฀P�฀���
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���฀ -ICHAEL฀(�฀3HANK�฀h4HE฀CLASSICAL฀SCIENTIlC฀TRADITION฀IN฀lFTEENTH
CENTURY฀6IENNAv�฀IN฀&�฀*�฀2AGEP฀AND฀
3�฀0�฀2AGEP฀�EDS	�฀4RADITION�฀TRANSMISSION�฀TRANSFORMATION฀�REF�฀��	�฀���n���฀P�฀����

���฀ )BID��฀����฀

���฀ 3EE฀ABOVE�฀REF�฀��฀�ON฀THE฀TRANSMISSION฀OF฀)SLAMIC฀ASTRONOMY฀TO฀"YZANTIUM	�฀!ND฀AS฀/TTO฀.EUGEBAUER฀
HAS฀REMARKED�฀h4HERE฀IS฀NO฀REASON฀TO฀ASSUME฀THAT฀THERE฀IS฀ANY฀PERIOD฀IN฀WHICH฀)SLAMIC฀ASTRONOMY฀
WAS฀ NOT฀ KNOWN฀ IN฀ #ONSTANTINOPLEv฀ �!฀ HISTORY฀ OF฀ ANCIENT฀ MATHEMATICAL฀ ASTRONOMY฀ ��฀ PARTS�฀
.EW฀9ORK�฀����	�฀I�฀��	�฀#F�฀-ARIA฀-AVROUDI�฀!฀"YZANTINE฀BOOK฀ON฀DREAM฀INTERPRETATION�฀4HE฀
/NEIROCRITICON฀OF฀!CHMET฀AND฀ITS฀!RABIC฀SOURCES฀�,EIDEN�฀����	�฀!LAIN฀4OUWAIDE�฀h!RABIC฀UROLOGY฀
IN฀"YZANTIUMv�฀*OURNAL฀OF฀NEPHROLOGY�฀XVII฀�����	�฀���n��฀AND฀!LAIN฀4OUWAIDE�฀h!RABIC฀MEDICINE฀
IN฀'REEK฀TRANSLATION�฀!฀PRELIMINARY฀REPORTv�฀*OURNAL฀OF฀THE฀)NTERNATIONAL฀3OCIETY฀FOR฀THE฀(ISTORY฀
OF฀)SLAMIC฀-EDICINE�฀I฀�����	�฀��n���

���฀ !NNE฀4IHON�฀h,ES฀TABLES฀ASTRONOMIQUES฀PERSANE฀Ë฀#ONSTANTINOPLE฀DANS฀LA฀PREMIÒRE฀MOITIÏ฀DU฀ E฀
SIÒCLEv�฀ "YZANTION�฀ LVII฀ �����	�฀ ���n���฀ 2EPRINTED฀ IN฀4IHON�฀ ²TUDES฀ D�ASTRONOMIE฀ "YZANTINE฀
�!LDERSHOT�฀����	�฀

���฀ &�฀*�฀2AGEP฀AND฀3�฀0�฀2AGEP฀�EDS	�฀4RADITION�฀TRANSMISSION�฀TRANSFORMATION฀�REF�฀��	�฀PP�฀XVnXVIII�
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