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Astronomy in Late Antiquity, the Middle Ages and the Early Renaissance 
 

The ancient Romans began building their empire in the fourth century BCE and 
came to control Mediterranean civilization after conquering Greece in the second 
century BCE.  The ancient Romans recognized and praised much of Greek thought, 
including theories of the universe, and incorporated Greek ideas into their own culture.  

In 313 CE the Roman emperor Constantine issued the Edict of Milan, 
recognizing the right of Christians to practice their religion within the Roman Empire.   
Gradually Christianity became the empire’s official religion. But by the fourth century 
CE, the empire was beginning to collapse. Commerce was in decline, as was the 
population, especially in urban areas.  The area under the control of Rome was 
shrinking and Rome itself was being subjected to barbarian invasions.  This period of 
time is usually referred to as Late Antiquity, a transitional period during which the 
ancient world slid slowly into the medieval period. 

As the authority of secular Rome declined, the vacuum of power was filled 
increasingly by the Roman Church.  By 500 CE the Church was essentially the only 
authority in Western Europe.  Almost from the beginning of Christianity, safeguarding 
the faith was the Church’s priority, and a backlash occurred against Classical 
philosophy.  As Tertullian, a third-century Church leader, remarked, “What has Athens 
to do with Jerusalem?”  One consequence of this backlash was that the Greco-Roman 
emphasis on observing, analyzing and understanding the natural world went into 
decline.  ”The pluralism of classical culture, with its multiplicity of philosophies, its 
diversity of polytheistic mythologies, and its plethora of mystery religions, gave way to 
an emphatically monolithic system – one God, one Church, one Truth,” writes Richard 
Tarnas in his book The Passion of the Western Mind.  

Little progress in the understanding of the universe was made during this period.   
In fact, much of what was known in the Classical era was lost.  Books were burned.  For 
the Church authorities, direct study of the natural world was seen as a threat to the 
integrity of religious faith and thus to salvation.  

A particularly notable consequence of this shift in values was a rejection of the 
idea of a spherical earth, in part because this idea had been supported by pagan 
philosophers.  Instead, the Church proposed that the universe was shaped like the Holy 
Tabernacle; the earth was enclosed within a domed, rectangular box.  This image was 
based on the story in the Book of Genesis that the firmament is enclosed by water.  The 
Church model included super-celestial waters resting on top of the tabernacle. Not until 
about the end of the ninth century CE would the idea of a spherical earth be reinstated.  
 
Science in the Islamic World 
 

With the fall of the Roman Empire, science temporarily came to an end in 
Europe.  However, the ancient Greek scientific tradition was carried on through the 
Islamic cultures of this time – particularly following the death of the Prophet Muhammad 
(c. 570 – 632 CE) – via his followers’ conquering of the majority of the Middle East, 
India, North Africa and most of Spain.  By 750 CE Islamic authorities had become 
tolerant of diverse ideas and attitudes, and the conditions for intellectual life improved 
significantly in their domains.  For the next 250 years, the caliphs of Baghdad became 
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patrons of science and the city was a center of learning.  By the eleventh century the 
library of the caliph of Cairo contained roughly 150,000 volumes.  By contrast, a 
Western monastery during the time considered itself fortunate to hold 150 volumes  

An important factor in the development of Islamic science was the discovery of 
ancient Greek writings that the Muslims found in the lands they conquered.  Within just 
a few decades after 750 CE, the major Greek scientific works were translated into 
Arabic, and by the end of the tenth century, essentially every known Greek manuscript 
had been translated.  The atmosphere of tolerance in the Islamic world of this time was 
such that translating was performed by Christians, Jews, and pagans, as well as by 
Muslim scholars.  

The religious requirements of Islam were a powerful impetus to the study of 
astronomy.  For example, Islam adopted (and generally still uses) a strictly lunar 
calendar that begins not at the time of the new moon, but at the first sighting of the 
crescent moon just after sunset.  Calculating when this occurs requires fairly complex 
geometry.  Since the lunar year is about 354 days long, the months of the Islamic year 
cycle through the seasons in about 33 years.  In addition, mosques had to be oriented 
toward Mecca, and Muslims were required to pray by correctly facing in that direction. 
Furthermore, accurate time-keeping was needed to properly set the five daily prayers.  

In grappling with such scientific problems, Islamic scholars developed a complex 
system of mathematics – especially trigonometry and spherical geometry – that far 
surpassed that of the Greeks.  Islamic scholars learned about the ‘sine’ trigonometric 
function that had been developed in India and subsequently invented the other five 
trigonometric functions.  These scholars also derived some of the relations among these 
trigonometric functions, such as the law of sines.  With these developments, it was far 
easier for Islamic thinkers to solve the geometric problems of astronomy.  Muslim 
scientists also used a system of numbers that included the concept of zero, which they 
had acquired from India and which was later adopted by the Western world.  These 
Arabic numerals, as they are called, would eventually replace Roman numerals, 
primarily because they are far easier to calculate with.  Arab texts describing these new 
mathematical developments, as well as various summaries and commentaries on Greek 
and Roman texts, eventually found their way to Europe, where they became standard 
works for centuries.  

From the scientific point of view, however, the Muslims’ most important 
contribution during this time was that they preserved much of Greek learning.  
Beginning around the year 1000 CE, these texts made their way back into Europe. 
Cities near the boundaries between Islamic and Christian domains, such as Toledo in 
Spain, became centers of a translation industry (from Arabic to Latin) and Arabic words 
such as zenith, nadir, alchemy, algebra, and algorithm entered our European 
languages, as did star names such as Algol, Aldebaran, Alcor, Vega, Deneb, and 
Betelgeuse.  

Perhaps the best-known, and most significant, text recovered from the Islamic 
culture is the Almagest, an English-language title derived from the Arabic phrase al-
majisti, meaning “the greatest.”  The Almagest was written by Ptolemy in about 150 CE 
and translated into Arabic in about 827 CE.  In the last half of the twelfth century, it was 
translated from Arabic to Latin and subsequently served as the basis for European 
astronomy until about the beginning of the seventeenth century. 
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The Late Middle Ages and Dante’s Universe 
 

In the later Middle Ages, Christianity’s earlier effort to exclude pagan culture lost 
some of its urgency, and a more relaxed attitude toward secular learning developed.  “It 
seems to me a case of negligence if, after becoming firm in our faith, we do not strive to 
understand what we believe,” wrote Saint Anselm of Canterbury (1033 – 1109 CE), a 
sentiment that stood in stark contrast to the attitude of Tertullian in the third century: “All 
curiosity is at an end after Jesus, all research after the Gospel. Let us have Faith and 
wish for nothing more.” 

The change in the Church’s attitude was accelerated by the rediscovery of a 
large body of Aristotle’s writings that had been preserved by the Islamic and Byzantine 
cultures.  The Arabic and Greek texts were translated into Latin and widely circulated in 
the new universities of Europe.  At first the Church tried to suppress the teachings of 
Aristotle since they conflicted with those of neo-Platonism, a school of thought that Saint 
Augustine, in the early fifth century, had established as the philosophical foundation of 
Christianity.  But by the mid-thirteenth century, Saint Thomas Aquinas had integrated 
Aristotle with Christian theology, in a way similar to how Augustine had integrated Plato.  

Aquinas blended Aristotelian philosophy and Christian doctrine by suggesting 
that rational thinking and the study of nature, like revelation, were valid ways to 
understand truths pertaining to God.  According to Aquinas, God reveals himself 
through nature, so to study nature is to study God.  The writings of Aquinas became the 
new philosophical foundation for the Christian religion, and Aquinas’ view of the 
relationship between God and the universe became the predominant cosmological 
worldview of the Late Middle Ages. 

For Aquinas, there was really no difference between the creation of the universe 
and its continued existence.  Aquinas argued that the relation of a clock to its 
clockmaker is very different from the relation of the universe to its creator.  Once the 
clock is made, it no longer has a relationship of dependence on its maker.  However, 
since the universe was created from nothing rather than pre-existing materials, Aquinas 
maintained, the universe would fall back into non-being without its creator's continued 
omnipotent support.  According to Aquinas, God sustains the world, and nature is 
infused with God’s power and intentions.  Thus, for Aquinas, knowledge of God can be 
obtained through natural science due to God’s omnipresence in the universe.  
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We will return later to the relationship between a clock and its maker.  For some 
thinkers of the eighteenth-century Enlightenment, the relationship between the universe 
and its creator is precisely the same as that between the clock and the clockmaker – an 
idea called Deism.  For others, the clockmaker analogy is used as an argument for the 
existence of God – the cosmological argument or the argument from design.  This 
argument has recently been made by proponents of intelligent design who have 
proposed that it be taught in public schools as an alternative to the study of evolution.  

Through the work of Aquinas and other Scholastics of this time period, the 
Aristotelian-Ptolemaic cosmology was reintroduced to Europeans and, at the same 
time, permeated with new Christian meaning.  This model was enthusiastically 
embraced by the Italian poet Dante Alighieri.  In his epic poem La Divina Commedia, 
Dante presents a moral, religious, and cosmological paradigm whose cosmological 
architecture illustrates a comprehensive Christian mythology, one encompassing the 
whole of creation.  The Commedia beautifully summarizes the late medieval worldview.  

Because the cosmology of Aristotle was so fundamentally a part of his 
philosophy, this blending of Aristotelian thought with Christian theology had the 
(perhaps unintended) consequence of making the ancient Greek view of the physical 
universe a part of Christian dogma.  The Church became committed to a geocentric 
model of the universe – a model that eventually would bring the Church into direct 
conflict with science during the Scientific Revolution. 
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Dante’s Universe

In the Commedia, spheres 

ascending from  earth (the 

center of the universe) 

ended in the highest 

sphere containing the 

throne of God, while the 

spheres descending into 

the corrupt earth contain 

Hell.

 
 

A drawing of Dante’s universe. Terms of use: The above image is derived from a 
drawing attributed to Michelangelo Caetani, duca di Sermoneta and can be found at 

<file://localhost/<http/::www.sacred-texts.com:earth:boe:boe27.htm>. 
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