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About the book

In "Islamic Science and the Making of the European Renaissance," George

Saliba presents a groundbreaking reevaluation of the history and evolution

of Islamic scientific thought. Traditional narratives often depict this body of

knowledge as a mere continuation of Greek thought, primarily hinging on

the translations of Greek texts into Arabic during the ninth century.

However, Saliba challenges this perspective by asserting that the roots of

Islamic science trace back even further, before these translations,

highlighting the contributions of early scholars and the significance of

previously neglected historical analyses, particularly that of the

�t�e�n�t�h�-�c�e�n�t�u�r�y� �h�i�s�t�o�r�i�a�n� �I�b�n� �a�l�-�N�a�d�+�m�.

Saliba emphasizes that the early adoption and translation of Persian and

Greek scientific ideas were pivotal in shaping the foundation of Islamic

science. He details how the blending of these influences not only enriched

Islamic scholarship but also laid the groundwork for astronomical

innovations that would later permeate into European thought.

Moreover, the book intricately maps the interconnections between the rich

tapestry of Islamic scientific developments and the scientific advancements

of the European Renaissance. Saliba suggests that key figures in the

Renaissance, such as Copernicus, likely drew inspiration and knowledge

from the wealth of ideas generated by Islamic scholars from the thirteenth to
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the sixteenth centuries. 

By shifting the narrative away from solely political and religious contexts to

a broader view that incorporates social, economic, and intellectual dynamics,

Saliba highlights the vibrant intellectual environment that fostered scientific

inquiry in the Islamic world. This fresh perspective not only acknowledges

the originality and ingenuity of Islamic scholars but also underscores their

critical role in the broader history of science, ultimately reshaping our

understanding of how knowledge evolved and influenced the trajectories of

both Islamic and European intellectual traditions.
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About the author

George Saliba is a prominent scholar in Arabic and Islamic sciences, serving

as a Professor at Columbia University since 1979. His academic journey

began with a Bachelor of Science in mathematics and a Master of Arts from

the American University of Beirut, followed by advanced degrees in Semitic

languages and Islamic sciences at the University of California, Berkeley. His

scholarly contributions have been recognized with prestigious awards,

including the History of Science Prize from the Third World Academy of

Science and the History of Astronomy Prize from the Kuwait Foundation for

the Advancement of Science.

Saliba’s research centers on the evolution of scientific ideas from late

antiquity to the early modern period, emphasizing the development of

planetary theories within Islamic civilization and their significant impact on

early European astronomy. He meticulously explores how mathematical and

astronomical knowledge transitioned from the Islamic world to Europe

during the 15th and 16th centuries—a period marked by cultural exchanges

that profoundly shaped scientific progress.

In addition to his research, Saliba actively engages in public discourse

surrounding biases and misinterpretations within academia. He advocates for

open dialogue in the classroom, promoting a deeper understanding of the

complexity and contributions of Islamic science to global knowledge. His
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work and perspectives are critical in fostering a more nuanced appreciation

of the historical and intellectual legacy of Islamic contributions to science

and mathematics.
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Chapter 1 Summary: 1 The Islamic Scientific Tradition:
Question of Beginnings I

The Islamic Scientific Tradition: Question of Beginnings - Chapter

 Summary

This chapter delves into the fascinating development of a scientific tradition

within Islamic civilization, emphasizing its crucial role in advancing global

science during the pre-modern era. The discussion begins with an evaluation

of prevailing theories regarding the origins of Islamic science, critiquing

their limitations and preparing the groundwork for a more nuanced

understanding in subsequent chapters.

Overview of the Islamic Scientific Tradition  

It highlights that the Islamic scientific tradition was not simply a derivative

of ancient knowledge but a vibrant system capable of innovation. The

chapter sets out to challenge the conventional wisdom that positions Islamic

science as a product of mere translations from Greek and other ancient texts,

primarily during the Abbasid era, which commenced in the 8th century. 

Classical Narrative of Islamic Science  
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The existing narrative depicts Islamic civilization as primarily desert-based,

implying a lack of inherent scientific capacity, and suggests that its

advancements arose solely from contact with more established cultures such

as the Greco-Hellenistic and Sasanian. This view tends to portray Islamic

science as a regurgitation of prior achievements, often neglecting its later

original contributions. Moreover, the narrative posits a decline of Islamic

�s�c�i�e�n�c�e� �p�o�s�t�-�A�l�-�G�h�a�z���l�+�,� �a� �p�r�o�m�i�n�e�n�t� �t�h�e�o�l�o�g�i�a�n� �w�h�o�s�e� �c�r�i�t�i�q�u�e�s� �a�r�e� �s�a�i�d� �t�o

have stifled intellectual inquiry.

Critique of the Classical Narrative  

The chapter addresses various flaws within this classical framework:

1. Isolation and Oversimplification: It argues that characterizing

 Islamic civilization as isolated overlooks pre-Islamic scientific legacies and

urban contributions, suggesting a more interconnected history.

2. Contact Theory Flaws: The claim that scientific progress was

 primarily due to contact with neighboring civilizations is questioned. The

chapter stresses that the quality of translated texts from the Greek tradition

eclipses the scientific output of contemporaneous cultures, indicating

indigenous advancements.

3. Pocket Transmission Theory: This theory posits that isolated urban
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 centers preserved ancient texts, yet evidence for their significant scientific

activity is either weak or absent.

4. Syriac Transmission: The chapter critically evaluates the role of

 Syriac intermediaries in knowledge transfer, arguing their intellectual

achievements were largely on par with Byzantine contributions and less

sophisticated than classical Greek science.

5. Timing and Motivation for Translation: It points out the peculiarities

 of the Abbasid translation movement's timing, positing that previous eras,

such as the Sasanian period, showed little inclination toward Greek sciences,

warranting further investigation into these conditions.

Problems with Perceived Decline of Islamic Science  

Contrary to the classical narrative, which portrays a stark decline in

�s�c�i�e�n�t�i�f�i�c� �e�n�d�e�a�v�o�r� �f�o�l�l�o�w�i�n�g� �A�l�-�G�h�a�z���l�+�’�s� �i�n�f�l�u�e�n�c�e�,� �e�v�i�d�e�n�c�e� �s�u�g�g�e�s�t�s� �t�h�a�t

Islamic scholarship continued to thrive and produce significant outputs

across numerous disciplines.

Impact of the Classical Narrative  

The chapter concludes by addressing the implications of this classical

narrative, which separates the European Renaissance from Islamic
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advancements. This viewpoint not only misrepresents the complex interplay

of scientific ideas across cultures but also obscures the profound influence of

Islamic thought on the evolution of science in Europe.

Through these critiques, the chapter persuasively sets the stage for a new

narrative that will explore the multifaceted rise and flourishing of Islamic

science, highlighting its contributions to the broader tapestry of global

intellectual history.
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Chapter 2 Summary: 2 The Islamic Scientific Tradition:
Question of Beginnings II

### Chapter 2: The Islamic Scientific Tradition: Question of Beginnings II -

 The Alternative Narrative

#### The Need for an Alternative Narrative

In the pursuit of understanding Islamic science, particularly in the field of

astronomy, it becomes crucial to rethink traditional narratives that often

contain preconceived notions about its origins. An alternative framework is

proposed, one that is dynamic and can integrate new evidence across various

disciplines, ultimately presenting Islamic civilization's scientific

contributions in a context of cultural exchange rather than isolated

achievement.

#### Exploration of Historical Sources

Central to this alternative narrative is the exploration of historical texts, most

�n�o�t�a�b�l�y� �a�l�-�N�a�d�+�m�'�s� �*�a�l�-�F�i�h�r�i�s�t�*�,� �w�r�i�t�t�e�n� �a�r�o�u�n�d� �9�8�8� �C�E�.� �T�h�i�s� �s�e�m�i�n�a�l� �w�o�r�k

offers a window into the intellectual history of Islamic civilization, revealing

the interplay between ancient scientific traditions and the burgeoning

scientific landscape of early Islam.

�#�#�#�#� �T�h�e� �H�i�s�t�o�r�i�c�a�l� �A�c�c�o�u�n�t� �o�f� �S�c�i�e�n�t�i�f�i�c� �R�i�s�e� �A�c�c�o�r�d�i�n�g� �t�o� �a�l�-�N�a�d�+�m

�A�l�-�N�a�d�+�m�'�s� �i�n�s�i�g�h�t�s� �s�h�e�d� �l�i�g�h�t� �o�n� �t�h�e� �l�i�v�e�l�y� �d�e�b�a�t�e�s� �t�h�a�t� �a�c�c�o�m�p�a�n�i�e�d� �t�h�e
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rise of scientific inquiry within early Islamic society. His narrative

highlights how scientific knowledge transitioned from ancient sources into

Islamic culture, illustrating a tapestry of cultural exchanges rather than a

singular origin.

#### Anecdotal Accounts and the Transmission of Knowledge

�T�o� �e�m�p�h�a�s�i�z�e� �t�h�e� �v�a�s�t�n�e�s�s� �o�f� �k�n�o�w�l�e�d�g�e� �e�x�c�h�a�n�g�e�,� �a�l�-�N�a�d�+�m� �p�r�o�v�i�d�e�s

�a�n�e�c�d�o�t�e�s� �a�b�o�u�t� �s�c�i�e�n�t�i�s�t�s� �l�i�k�e� �A�b�k� �S�a�h�l� �b�.� �N�a�w�b�a�k�h�t�,� �s�h�o�w�c�a�s�i�n�g� �t�h�e� �r�i�c�h

contributions from Babylonian and Persian cultures in disciplines such as

astrology. These anecdotes not only convey the significance of these

contributions but also highlight how events like conquests played a role in

shaping scientific discourse.

#### Persian Contributions and the Translation Movement

�A�n�o�t�h�e�r� �p�i�v�o�t�a�l� �f�i�g�u�r�e� �i�n�t�r�o�d�u�c�e�d� �i�s� �A�b�k� �M�a�¾�s�h�a�r� �a�l�-�B�a�l�k�h�+�,� �w�h�o

underscores the efforts of Persian rulers dedicated to maintaining scientific

knowledge. The translation of ancient texts into Arabic, driven by

intellectual curiosity and administrative necessity, marked a significant

turning point for Islamic scholarship, setting in motion an era of

enlightenment.

#### The Role of Translation

The translation movement, originating during the Umayyad Caliphate, laid

the foundational groundwork for the scientific flourishing of the Abbasid
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�p�e�r�i�o�d�.� �A�l�-�N�a�d�+�m� �a�r�g�u�e�s� �t�h�a�t� �t�h�i�s� �m�o�v�e�m�e�n�t� �w�a�s� �n�o�t� �m�e�r�e�l�y� �a�c�a�d�e�m�i�c�;� �i�t

was also a response to the administrative imperative of Arabicizing records,

which inadvertently facilitated the preservation and dissemination of vital

scientific texts.

#### Competition Among Bureaucratic Classes

Integral to this narrative is the fierce competition among various

bureaucratic classes striving for government roles. The elevation of Arabic

as the administrative language compelled non-Arabic speaking scholars to

master advanced sciences, as a means to regain their societal standing and

influence.

#### Cultural and Intellectual Impact

This competitive environment nurtured a scientific culture that sparked

substantial intellectual advancements. The translation efforts catalyzed a

vibrant exchange of knowledge that deeply influenced Islamic civilization's

intellectual heritage, weaving ancient scientific traditions into its cultural

fabric.

#### Conclusion

In conclusion, this alternative narrative encourages deeper examination of

the relationship between social dynamics and scientific progress. By

unpacking the motivations behind the acquisition and adaptation of ancient

sciences, we can gain a richer understanding of Islamic scientific
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history—recognizing it not simply as a ritual of imitation, but as a dynamic

process of reinterpreting and applying ancient wisdom to address

contemporary challenges, ultimately establishing a lasting legacy of inquiry

and innovation within Islamic culture.
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Chapter 3 Summary: 3 Encounter with the Greek
Scientific Tradition

### Chapter 3: Encounter with the Greek Scientific Tradition

Introduction to Translations  

In the late Umayyad and early Abbasid periods, translations of Greek and

�S�a�n�s�k�r�i�t� �t�e�x�t�s� �b�e�g�a�n�,� �s�p�u�r�r�e�d� �b�y� �t�h�e� �r�e�f�o�r�m�s� �o�f� �t�h�e� �U�m�a�y�y�a�d� �c�a�l�i�p�h� �¿�A�b�d

al-Malik. These efforts, however, faced resistance from established power

structures that valued proficiency in Arabic for religious and administrative

purposes. The introduction of foreign ideas, particularly from the Greek

canon, created tension within society as scholars navigated the delicate

balance of preserving Islamic values while engaging with new intellectual

traditions.

Cultural Context of Translations  

As translations poured in, the Greek classical tradition gained dominance. Its

allure stemmed from its systematic integration across broad disciplines like

medicine, astronomy, and philosophy, which appealed to thinkers of the

time. This proliferation gave rise to a cultural hierarchy that visibly

distinguished "foreign sciences" from "Islamic sciences," igniting a
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competitive atmosphere among scholars vying for intellectual authority.

Role of Scholars and Bureaucrats  

Within this milieu, translators from the Syriac-speaking community

undertook the monumental task of systematically translating Greek

�p�h�i�l�o�s�o�p�h�i�c�a�l� �a�n�d� �s�c�i�e�n�t�i�f�i�c� �w�o�r�k�s�.� �L�u�m�i�n�a�r�i�e�s� �s�u�c�h� �a�s� �$�u�n�a�i�n� �b�.� �I�s�%���q

emerged, skillfully adapting these texts to align with Islamic teachings,

thereby preempting potential religious controversy. Their organized efforts

set a precedent for translating knowledge while maintaining loyalty to their

faith.

Conflict and Competition  

The struggle for intellectual dominance led to ideological divisions within

the scholarly community, manifested in contrasts such as “foreign” versus

“indigenous” sciences, and “ancient” versus “modern” thought. Movements

�l�i�k�e� �t�h�e� �s�h�u�¿�k�b�+�y�a� �h�i�g�h�l�i�g�h�t�e�d� �t�h�e�s�e� �f�r�a�c�t�u�r�e�s�,� �e�m�p�h�a�s�i�z�i�n�g� �e�t�h�n�i�c�i�t�y� �a�n�d

language proficiency as points of contention in the pursuit of scholarly

recognition.

Response to Greek Scientific Texts  

The Islamic scholars reacted critically to Greek scientific works, particularly
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Ptolemy's astronomical texts, correcting errors and attempting to extricate

astronomy from the stigmatized practice of astrology. This resulted in the

�e�m�e�r�g�e�n�c�e� �o�f� �¿�i�l�m� �a�l�-�H�a�y�¾�a� �(�A�s�t�r�o�n�o�m�y�)� �a�s� �a� �r�e�s�p�e�c�t�a�b�l�e� �s�c�i�e�n�t�i�f�i�c

discipline in its own right, striving for accuracy and respectability within

Islamic thought.

Development of New Methods and Observations  

Islamic astronomers not only rectified Ptolemaic parameters but also refined

observational techniques. Their critical approach led to innovative methods,

�e�x�e�m�p�l�i�f�i�e�d� �b�y� �t�h�e� �F�u�c�k�l� �t�e�c�h�n�i�q�u�e�,� �e�n�h�a�n�c�i�n�g� �p�r�e�c�i�s�i�o�n� �i�n� �m�e�a�s�u�r�i�n�g

celestial motions. This spirit of inquiry fostered the production of original

scholarship that challenged and redefined Greek concepts.

Emergence of New Critiques and Models  

�S�c�h�o�l�a�r�s� �l�i�k�e� �a�l�-�B�+�r�k�n�+� �a�n�d� �I�b�n� �a�l�-�H�a�i�t�h�a�m� �t�o�o�k� �s�i�g�n�i�f�i�c�a�n�t� �s�t�e�p�s� �i�n

critiquing Ptolemaic astronomy, questioning its assumptions and advocating

for coherent theoretical frameworks. Their rigorous scrutiny highlighted

inconsistencies in Ptolemy’s cosmology and laid the groundwork for new

astronomical models that respected empirical observations, ultimately

advancing scientific understanding.

Philosophical and Theoretical Objections  
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This period saw an intensified engagement with the foundational principles

underlying science, prompting astronomers to interrogate the validity of

celestial models based on observable phenomena. This critical analysis

extended beyond astronomy, mirroring a broader philosophical inquiry into

the nature of knowledge itself, fostering debates that would resonate

throughout Islamic thought.

Conclusion  

The Greek scientific tradition was not merely accepted but rigorously

evaluated by Islamic scholars, leading to the formation of a vibrant and

dynamic scientific community. The critiques and innovations of astronomers

during this period established foundational upgrades in scientific inquiry that

would echo throughout future centuries. The chapter underscores the

significance of this encounter, revealing an intricate intellectual landscape

enriched by diverse cultural, religious, and philosophical dialogues.
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Chapter 4: 4 Islamic Astronomy Defines Itself: The
Critical Innovations

### Chapter 4: Islamic Astronomy Defines Itself: The Critical Innovations

Introduction to Islamic Astronomy's Transformation  

Islamic astronomy underwent a profound transformation as scholars sought

to build upon and refine the foundations laid by Greek science. This

intellectual endeavor was characterized by meticulous text corrections,

enhanced observational techniques, and a critical examination of the

principles established in Hellenistic astronomy. The chapter highlights how

Islamic astronomers aimed for accuracy and reliability, striving to evolve

traditional methods beyond mere imitation, thereby driving a new era in

celestial studies.

The Emergence of Skepticism  

Within the burgeoning context of the Abbasid period, astronomers began

questioning the adequacy of the Ptolemaic framework, the geocentric model

articulated by Claudius Ptolemy that dominated earlier thought. This

skepticism marked a pivotal moment in Islamic astronomy as scholars

realized that blind adherence to Ptolemaic models was insufficient for
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accurately explaining celestial phenomena. Motivated by the desire for

superior results, they embarked on a quest to reconcile traditional methods

with contemporary observational data.

Fundamental Problems with Ptolemaic Astronomy  

As Islamic astronomers delved deeper into the Ptolemaic system, they

identified intrinsic contradictions, particularly in the movement of celestial

bodies like the sun and planets. The reliance on complex constructs such as

epicycles and equants created complications in understanding the cosmos.

The foundational philosophy of uniform circular motion clashed with

various irregularities observed in the night sky, prompting astronomers to

seek more coherent explanations for these discrepancies.

Major Astronomical Reforms  

�L�e�a�d�i�n�g� �f�i�g�u�r�e�s� �l�i�k�e� �M�u�%�a�m�m�a�d� �b�.� �M�k�s��� �b�.� �S�h���k�i�r� �a�n�d� �I�b�n� �a�l�-�H�a�i�t�h�a�m

catalyzed significant reforms in astronomy. Their efforts highlighted the

necessity of aligning mathematical theories with empirical observations,

which led to the adoption of innovative observational tools and theoretical

�a�d�v�a�n�c�e�m�e�n�t�s� �s�u�c�h� �a�s� �¿�U�r�
�+�'�s� �L�e�m�m�a�.� �T�h�e�s�e� �r�e�f�o�r�m�s� �n�o�t� �o�n�l�y� �c�h�a�l�l�e�n�g�e�d

existing models but also laid the groundwork for a new paradigm in celestial

studies.
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Innovative Approaches to Empirical Problems  

This chapter discusses a revolutionary shift in astronomical thought as

scholars began developing theories that successfully addressed observational

�d�i�s�c�r�e�p�a�n�c�i�e�s�.� �I�n�n�o�v�a�t�o�r�s� �s�u�c�h� �a�s� �N�a�c�+�r� �a�l�-�D�+�n� �a�l�-�l�k�s�+� �i�n�t�r�o�d�u�c�e�d

�g�r�o�u�n�d�b�r�e�a�k�i�n�g� �m�a�t�h�e�m�a�t�i�c�a�l� �f�r�a�m�e�w�o�r�k�s�,� �i�n�c�l�u�d�i�n�g� �t�h�e� �l�k�s�+� �C�o�u�p�l�e�,

which provided newfound clarity and precision in modeling planetary

motions. These advancements illustrated a growing sophistication in the

understanding of celestial mechanics.

Importance of Mathematics in Astronomy  

With a shift in focus toward mathematical innovations, Islamic astronomers

explored a variety of mathematical interpretations that could explain

celestial phenomena accurately. This growing emphasis on mathematical

formulations underscored the recognition that multiple viable solutions

could exist for complex astronomical questions, fostering a new depth of

intellectual inquiry.

Shift to Geocentrism and Epicycles  

�A�m�i�d� �t�h�e�s�e� �a�d�v�a�n�c�e�m�e�n�t�s�,� �t�h�i�n�k�e�r�s� �l�i�k�e� �I�b�n� �a�l�-�S�h���m�i�r� �p�l�a�y�e�d� �a� �c�r�u�c�i�a�l� �r�o�l�e

in refining geocentric models while reassessing the application of epicycles

within a coherent cosmological framework. Contrary to previous approaches
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�t�h�a�t� �d�i�s�m�i�s�s�e�d� �t�h�e�s�e� �c�o�n�s�t�r�u�c�t�s�,� �I�b�n� �a�l�-�S�h���m�i�r� �a�d�e�p�t�l�y� �r�e�f�o�r�m�u�l�a�t�e�d� �t�h�e�m�,

creating models that maintained internal consistency. His work eventually

influenced subsequent scholars, including Nicolaus Copernicus, as he

navigated the intersection of mathematical representation and cosmological

truth.

�T�h�e� �R�o�l�e� �o�f� �K�h�a�f�r�+� �a�n�d� �F�i�n�a�l� �T�h�o�u�g�h�t�s  

�T�h�e� �c�h�a�p�t�e�r� �c�o�n�c�l�u�d�e�s� �b�y� �e�x�a�m�i�n�i�n�g� �S�h�a�m�s� �a�l�-�D�+�n� �a�l�-�K�h�a�f�r�+�,� �a� �f�i�g�u�r�e� �w�h�o

epitomized the culmination of Islamic astronomical thought. His emphasis

on the predictive capabilities of models underscored a growing distinction

between mathematical constructs and an absolute understanding of physical

realities. This evolution in discourse marked a significant departure from

earlier paradigms, paving the way for modern scientific methodologies.

In summary, Islamic astronomy's response to Greek traditions was marked

by rigorous inquiry and substantial innovation, laying the groundwork for

future developments in the scientific understanding of the cosmos.
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Chapter 5 Summary: 5 Science between Philosophy and
Religion: The Case of Astronomy

Chapter 5: Science between Philosophy and Religion: The Case of

 Astronomy

In this chapter, the intricate relationship between science—especially

astronomy—and the social, political, and economic contexts of Islamic

civilization is explored. Astronomy stands out as a case study that

exemplifies the motivations behind scientific advancements, the birth of new

scientific fields, and the interplay between science and religion.

Historical Context and Methodological Approach  

Building upon insights from previous chapters, this discussion emphasizes

the critical role of historical context in shaping scientific progress within

Islamic history. Astronomy is chosen particularly for its historical

prominence and its capacity to mirror shifts spurred by societal needs and

evolving scientific thought.

Societal Influence on Scientific Development  

The chapter asserts that the evolution of astronomy was deeply influenced
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by religious obligations and broader societal dynamics. It details how

Islamic astronomers navigated the tensions between their religious

convictions and the pursuit of scientific understanding, illustrating the

complex interplay between these two realms.

Philosophical Dimension of Astronomy  

Islamic astronomical scholarship predominantly functioned within the

frameworks established by Aristotle, attempting to critique or align with

Ptolemaic models while adhering to Islamic religious tenets. This ongoing

engagement with Aristotelian thought led to the development of theories that

married empirical observations with philosophical ideals, enriching the

discourse in astronomy.

Astrology and Astronomy in Islamic Context  

A significant challenge faced by astronomers was the impact of astrology on

religious practices. In their efforts to align their scientific work with Islamic

beliefs, they reframed astronomy as an empirical discipline focused solely

on the observation of celestial phenomena, thereby distancing their practice

from astrology’s often superstitious connotations.

The Renaissance of Astronomy: Key Figures and Developments  
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�T�h�e� �c�h�a�p�t�e�r� �h�i�g�h�l�i�g�h�t�s� �k�e�y� �f�i�g�u�r�e�s� �s�u�c�h� �a�s� �M�u�%�a�m�m�a�d� �b�.� �M�k�s��� �b�.� �S�h���k�i�r�,

�N�a�s�+�r� �a�l�-�D�+�n� �a�l�-�l�k�s�+�,� �a�n�d� �I�b�n� �a�l�-�S�h���m�i�r�,� �w�h�o� �w�e�r�e� �p�i�v�o�t�a�l� �i�n� �a�d�v�a�n�c�i�n�g

astronomical knowledge. These scholars critically examined the geocentric

�m�o�d�e�l�,� �i�n�t�r�o�d�u�c�i�n�g� �i�n�n�o�v�a�t�i�v�e� �m�a�t�h�e�m�a�t�i�c�a�l� �c�o�n�s�t�r�u�c�t�s� �l�i�k�e� �t�h�e� �l�k�s�+� �C�o�u�p�l�e�,

which challenged the traditional Aristotelian division of celestial and

terrestrial spheres.

Interdisciplinary Connections Between Science and Religion  

Astronomy was not merely an abstract discipline but was practically

intertwined with Islamic religious practices, particularly in the calculation of

prayer times, which fueled advancements in spherical trigonometry. Many

eminent astronomers held prominent religious roles, suggesting a holistic

approach to knowledge that was prevalent in Islamic society.

Conclusion  

The chapter concludes by asserting that the interplay between astronomy,

philosophy, and religion in the Islamic context was marked by collaboration

rather than adversarial contention. This collaboration suggests that scientific

progress thrived under religious patronage in contrast to the European

narrative where science and religion often clash. Despite this cooperative

atmosphere, challenges regarding astrology remained, reflecting the nuanced

complexities in categorizing scientific disciplines within the rich
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socio-religious landscape of Islamic civilization.
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Chapter 6 Summary: 6 Islamic Science and Renaissance
Europe: The Copernican Connection

### Islamic Science and Renaissance Europe: The Copernican Connection

This exploration highlights the profound impact of Islamic science on the

development of Renaissance astronomy, particularly through the works

leading up to and including Nicolaus Copernicus. 

#### Mathematical Tools in Astronomy

The chapter begins by discussing the revolutionary mathematical tools

created by Islamic astronomers which significantly advanced theoretical

�a�s�t�r�o�n�o�m�y�.� �A� �n�o�t�a�b�l�e� �f�i�g�u�r�e�,� �K�h�a�f�r�+�,� �s�k�i�l�l�f�u�l�l�y� �e�m�p�l�o�y�e�d� �m�a�t�h�e�m�a�t�i�c�a�l

�m�o�d�e�l�s� �t�o� �i�l�l�u�s�t�r�a�t�e� �c�e�l�e�s�t�i�a�l� �m�e�c�h�a�n�i�s�m�s�,� �w�h�i�l�e� �I�b�n� �a�l�-�S�h���m�i�r� �r�e�f�i�n�e�d� �t�h�e

traditional geocentric models. His innovative approach to planetary

representations not only improved the geocentric view but also laid the

groundwork essential for the subsequent acceptance of heliocentrism (the

idea that the sun, rather than the Earth, is at the center of the universe).

#### Reformulation of Greek Astronomy

Further development occurred as Islamic astronomers critically assessed and

reinterpreted Greek astronomical systems, particularly the Ptolemaic model

that dominated for centuries. In the post-thirteenth century, astronomers like
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�I�b�n� �a�l�-�S�h���m�i�r� �m�a�d�e� �s�i�g�n�i�f�i�c�a�n�t� �a�d�v�a�n�c�e�m�e�n�t�s� �b�y� �d�e�v�i�s�i�n�g� �n�e�w� �m�o�d�e�l�s� �t�h�a�t

maintained observational accuracy while correcting previous errors. This

pioneering work profoundly influenced subsequent generations of scholars,

including those in Byzantine circles.

#### Byzantine Influences and New Transfers

The fall of Constantinople in 1453 catalyzed a wave of migration among

Byzantine scholars who brought with them texts deeply influenced by

Islamic academic traditions. This influx of knowledge allowed European

scholars to engage directly with Arabic science, integrating these insights

into their new works, which were often written in Greek.

#### Direct Connections with Copernicus

Research conducted by Otto Neugebauer established remarkable parallels

between the astronomical models of Nicolaus Copernicus and those of Ibn

�a�l�-�S�h���m�i�r�,� �p�a�r�t�i�c�u�l�a�r�l�y� �i�n� �r�e�g�a�r�d�s� �t�o� �l�u�n�a�r� �m�o�t�i�o�n�.� �N�e�u�g�e�b�a�u�e�r�'�s� �s�t�u�d�i�e�s

reveal that Copernicus’s theories were part of a broader intellectual lineage

rooted in earlier Islamic thought, contradicting the idea of a purely

revolutionary shift in European astronomy.

#### Mathematical Theorems and Techniques

�T�h�e� �t�e�c�h�n�i�q�u�e�s� �d�e�v�e�l�o�p�e�d� �b�y� �f�i�g�u�r�e�s� �s�u�c�h� �a�s� �N�a�c�+�r� �a�l�-�D�+�n� �a�l�-�l�k�s�+� �a�n�d

�M�u�¿�a�y�y�a�d� �a�l�-�D�+�n� �a�l�-�¿�U�r�
�+� �p�r�o�v�i�d�e�d� �c�o�r�e� �m�a�t�h�e�m�a�t�i�c�a�l� �p�r�i�n�c�i�p�l�e�s�,

�i�n�c�l�u�d�i�n�g� �t�h�e� �i�n�f�l�u�e�n�t�i�a�l� �l�k�s�+� �C�o�u�p�l�e�—�a� �m�e�c�h�a�n�i�s�m� �C�o�p�e�r�n�i�c�u�s� �e�m�p�l�o�y�e�d
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in his heliocentric model, albeit without full acknowledgment of its Islamic

origins. This reliance underscores the crucial role that Islamic

mathematicians played in shaping Renaissance astronomical thought.

#### Navigating Historical Contacts

Though there is a lack of direct evidence showing Latin translations of

Arabic texts, the interconnectedness of prominent figures like Leo Africanus

and Jean-Albert Widmanstadt suggests that Copernicus likely encountered

Islamic knowledge through intermediaries well-versed in these scholarly

traditions. This network facilitated the exchange of ideas and ensured the

continuity of knowledge across cultures.

#### Instruments and Technical Knowledge

Moreover, the chapter illustrates the tangible exchanges in scientific

instruments between the Islamic world and the Renaissance. Figures such as

Antonio de Sangallo engaged with advanced Islamic astrolabes, reflecting a

practical admiration for the scientific innovations that had emerged from

Islamic scholarship.

#### Conclusion: The Flow of Knowledge

The cumulative evidence highlights a significant exchange of scientific ideas

from the Islamic world into Renaissance Europe. The critiques of Greek

thought articulated in Arabic texts provided a fertile foundation for the

advent of new astronomical frameworks, fundamentally influencing the
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trajectory of European scientific inquiry. This interplay calls for a

reconsideration of Renaissance narratives, positing that its advancements

were significantly informed by centuries of Islamic scientific achievement,

thereby challenging the notion of a purely European scientific genesis.
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Chapter 7 Summary: 7 Age of Decline: The Fecundity of
Astronomical Thought

### Age of Decline: The Fecundity of Astronomical Thought

#### Overview of Creativity in Late Islamic Civilization

This chapter challenges the conventional view that the later centuries of

Islamic civilization, particularly post-thirteenth century, signify a decline in

scientific thought. Instead, it posits that this era was marked by remarkable

creativity and advancement, especially in the field of astronomy. Contrary to

the narrative that links the rise of religious thought to a stifling of rational

inquiry, evidence indicates a flourishing scientific milieu during this time.

#### Critique of the Classical Narrative

The classical narrative of decline is rooted in two key assumptions. The first

suggests a fundamental conflict between religion and science, heavily

�i�n�f�l�u�e�n�c�e�d� �b�y� �t�h�e� �i�d�e�a�s� �o�f� �t�h�e� �e�l�e�v�e�n�t�h�-�c�e�n�t�u�r�y� �s�c�h�o�l�a�r� �G�h�a�z���l�+�,� �w�h�o� �i�s

often perceived as a pivotal figure in this supposed decline. The second

assumption blames the Mongol invasions, particularly the devastating

sacking of Baghdad in 1258, for halting scientific progress. Both

perspectives neglect the sustained intellectual achievements that continued

in astronomy and other sciences well after these events.
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�#�#�#�#� �S�c�i�e�n�t�i�f�i�c� �D�e�v�e�l�o�p�m�e�n�t�s� �P�o�s�t�-�G�h�a�z���l�+

�F�o�l�l�o�w�i�n�g� �G�h�a�z���l�+�,� �n�u�m�e�r�o�u�s� �s�c�h�o�l�a�r�s� �c�r�i�t�i�c�a�l�l�y� �e�n�g�a�g�e�d� �w�i�t�h� �e�a�r�l�i�e�r

works, enhancing and refining established ideas. Noteworthy figures include

�¿�I�z�z� �a�l�-�D�+�n� �a�l�-�J�a�z�a�r�+�,� �w�h�o� �c�o�n�t�r�i�b�u�t�e�d� �s�i�g�n�i�f�i�c�a�n�t�l�y� �t�o� �m�e�c�h�a�n�i�c�a�l

�e�n�g�i�n�e�e�r�i�n�g�,� �a�n�d� �I�b�n� �a�l�-�N�a�f�+�s�,� �w�h�o� �m�a�d�e� �g�r�o�u�n�d�b�r�e�a�k�i�n�g� �a�d�v�a�n�c�e�s� �i�n

�m�e�d�i�c�i�n�e�.� �A�d�d�i�t�i�o�n�a�l�l�y�,� �a�s�t�r�o�n�o�m�e�r�s� �l�i�k�e� �I�b�n� �a�l�-�S�h���m�i�r� �e�m�e�r�g�e�d�,� �i�n�t�r�o�d�u�c�i�n�g

innovative frameworks for understanding celestial mechanics, which

underscores the continuity of the intellectual tradition within Islamic

scholarship.

#### The Role of Commentaries

Rather than signaling stagnation, the commentarial tradition that flourished

�i�n� �t�h�e� �p�o�s�t�-�G�h�a�z���l�+� �e�r�a� �f�u�n�c�t�i�o�n�e�d� �a�s� �a� �v�i�t�a�l� �p�l�a�t�f�o�r�m� �f�o�r� �e�n�g�a�g�e�m�e�n�t� �a�n�d

innovation. Commentators not only critiqued existing theories but also

integrated new ideas into their analyses, fostering a dynamic discourse that

propelled scientific advancements.

#### Significance of the Thirteenth Century

While the thirteenth century heralded the decline of the caliphate, it

concurrently saw the rise of new scientific centers across various cities. This

period's scientific output refutes the narrative of decline, suggesting instead a

vibrant environment of inquiry and knowledge production that contradicts a

simplistic regression.
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#### Exploration of Political and Economic Contexts

The chapter also discusses the socio-economic dynamics at play in the

Islamic world, particularly in relation to European exploration and colonial

ventures beginning in the sixteenth century. The wealth generated from these

European expeditions created a new cultural and scientific paradigm that

increasingly marginalized the Islamic world, transitioning it from a leading

producer of scientific knowledge to a mere consumer.

#### The Onset of a Declining Cycle

The assertion of "decline" is contextual and should be understood in terms of

the competitive landscape of scientific production. By the sixteenth century,

with European advancements restructuring the scientific landscape, the

Islamic world found itself transitioning to a state of dependency, influenced

by the developments occurring in Europe.

#### Final Thoughts on Islamic Science

In summary, this chapter advocates for a reevaluation of the historical

�n�a�r�r�a�t�i�v�e�s� �s�u�r�r�o�u�n�d�i�n�g� �I�s�l�a�m�i�c� �s�c�i�e�n�c�e�.� �I�t� �a�r�g�u�e�s� �t�h�a�t� �t�h�e� �p�o�s�t�-�G�h�a�z���l�+� �e�r�a� �i�s

not merely a tale of decline but a complex period of ongoing scientific

achievement intertwined with the socio-political realities of the time. A

deeper exploration of subsequent centuries could reveal further shifts and

transformations in Islamic scientific thought, particularly as it began to

interact with emerging European scientific paradigms.
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Chapter 8: Notes and References

Summary of Chapter 8: Islamic Science and the Making of the European

 Renaissance

Chapter 8 explores the profound influence of Islamic science on the

emergence of Renaissance thought in Europe, particularly through

advancements in astronomy and mathematics. This chapter highlights how

the synthesis of knowledge from diverse cultures facilitated intellectual

progress, setting the stage for a pivotal shift in European scientific

understanding.

Cultural Exchanges and Transmission of Knowledge

The rise of Islam catalyzed significant cultural contact with antiquated

centers of civilization, such as Persia, Syria, and Egypt. Early Islamic

scholars engaged deeply with ancient Greek texts and Hellenistic

knowledge, which was crucial during a time when Europe, notably in the

Byzantine era, experienced a decline in scientific scholarship. This period,

often labeled a "Dark Age," starkly contrasts with the vibrant intellectual life

flourishing in the Islamic world, where knowledge was actively preserved

and expanded.
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Centers of Learning

Noteworthy hubs of knowledge like Alexandria, Antioch, and Jundishapur

emerged as vital educational centers where Hellenistic traditions thrived.

These locations became critical for the translation of ancient texts into

Arabic, allowing the preservation and enhancement of astronomical and

mathematical knowledge that would later seep back into Europe.

Influential Scholars and Their Contributions

Chapter highlights significant figures in Islamic science, including:

- Al-Khwarizmi, whose foundational work in algebra paved the way for

 modern mathematics.

- Al-Biruni, who made substantial contributions to astronomy and

 mathematics, noted for his precise measurements and critiques of existing

models.

- Ibn al-Haytham, known for his pioneering work in optics, which

 advanced the understanding of light and vision, impacting subsequent

European thinkers.

Critique and Revision of Ptolemaic Astronomy

Islamic scientists took a critical approach to Ptolemaic astronomy, revising it

rather than simply accepting it. Authors like al-Shatir and �l�k�s�+ contributed
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 innovative critiques that anticipated later European advancements in

planetary theory, demonstrating a robust intellectual tradition of inquiry and

improvement.

Influence on the Renaissance

The movement of translations and the rich intellectual output from Islamic

scholars fundamentally shaped the European Renaissance. Astronomy texts

translated into Latin served as conduits for new ideas, illuminating paths of

scientific inquiry and thought that connected scholars from the Islamic

Golden Age to the flowering of the Renaissance in Europe.

Legacy and Scientific Thought

In concluding, the chapter asserts that Islamic science played a dual role of

preservation and transformation of Greek knowledge, laying the groundwork

for the Scientific Revolution that later emerged in Europe. By integrating,

critiquing, and expanding upon ancient wisdom, Islamic scholars wove a

complex tapestry of scientific thought that fueled future generations and

shaped the trajectory of European intellectual history.

The enduring impact of Islamic science underscores the importance of

cultural exchange in fostering progress and innovation, demonstrating how

interconnected histories can influence profound shifts in human thought and
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understanding.
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Chapter 9 Summary: Bibliography

Summary of the Bibliography from "Islamic Science and the Making of the

 European Renaissance" by George Saliba

Overview  

The bibliography serves as an extensive resource highlighting the significant

impact of Islamic science on the European Renaissance. It includes a variety

of scholarly works such as primary sources, translations, critical editions,

and analyses from various disciplines like astronomy, mathematics, and

philosophy, showcasing the depth and breadth of Islamic intellectual

contributions.

Key Authors and Works  

- Asger Aaboe delves into the ancient Babylonian influences on the

 parameters formulated by the Greek astronomer Hipparchus, identifying the

roots of astronomical knowledge that shaped later scientific endeavors.

- Averroes (Ibn Rushd), a prominent Islamic philosopher, is noted for his

 commentaries on Aristotle's *Rhetoric*, which bridged the gap between

classical and medieval thought.

- �A�l�-�B�+�r�k�n�+ and �A�l�-�K�h�w���r�i�z�m�+ are recognized for their early
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� �a�d�v�a�n�c�e�m�e�n�t�s� �i�n� �a�s�t�r�o�n�o�m�y� �a�n�d� �a�l�g�e�b�r�a�,� �r�e�s�p�e�c�t�i�v�e�l�y�.� �A�l�-�K�h�w���r�i�z�m�+�'�s

work on algorithms laid the groundwork for modern mathematics.

- Ibn al-Haitham, often regarded as the father of optics, made crucial

 contributions to optics and astronomy that turned out to be foundational for

future scientific inquiries.

Specific Contributions  

- The bibliography highlights essential translations such as the Arabic

versions of Ptolemy's *Almagest* and Aristotle’s works. These translations

were pivotal in transmitting classical knowledge during the Islamic Golden

Age and played a crucial role in influencing European scholars.

- Various texts illustrate the evolution of scientific thought within Islamic

civilization, set against the backdrop of its rich cultural and intellectual

heritage, and its eventual transfer to Europe.

- Studies in this collection examine the complex interactions between

Islamic and Christian scholarly traditions, particularly focusing on

mathematics and natural philosophy, where both cultures mutually

influenced each other.

Thematic Insights  

- Transmission of Knowledge: The bibliography captures the intricate

 processes through which knowledge permeated different cultures,
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specifically highlighting the assimilation of Greek and Arabic thought into

European intellectual traditions.

- Scientific Methodology: The works referenced highlight the innovative

 scientific methods and principles developed within medieval Islamic

sciences that laid the foundation for later European methodologies in

studying the natural world.

- Critique and Reform: Several authors have critiqued pre-existing

� �c�o�s�m�o�l�o�g�i�c�a�l� �m�o�d�e�l�s�,� �n�o�t�a�b�l�y� �A�l�-�T�k�s�+�,� �s�h�o�w�c�a�s�i�n�g� �t�h�e� �d�y�n�a�m�i�c� �n�a�t�u�r�e� �o�f

Islamic scholarship and its willingness to engage with and reform classical

theories.

Conclusion  

This bibliography illustrates the profound intellectual legacy left by Islamic

science and its integral role in shaping the European Renaissance. Through

the direct transmission of scientific texts, the efforts of translators, and the

integration and transformation of ideas within European academia, the

contributions of Islamic scholars were pivotal in fostering the revival of

knowledge that characterized the Renaissance era.
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