
Ancient Astronomies
The Birth of a Science



Babylonian Origins 3,000 BCE

Earliest city-states formed around 3,000 BCE.
Most clay tablets with astronomical data come from the period after 1,800 BCE.
Eclipse records from around 750 BCE have been found



Babylon

¥ IdentiÞed Zodiac and bright 
stars

¥ Distinguished between stars 
and planets

¥ Discovered synodic periods

¥ Could predict eclipses

Thousands of texts and fragments on clay tablets have yet to be deciphered.



Predictable Patterns
¥ Constructed circle of 360¡

¥ Created leap months

¥ Cast horoscopes to predict 
natural events

The Babylonians studied how the celestial motions went, but not why. They seemed to have little or no concern
about theoretical ideas underlying the motions or what caused the motions.



Early Greece Natural Philosophy

Natural philosophy rejects supernatural causes or the influence of 
deities.



Thales of Miletus

¥ 600 BCEÑNatural phenomena 
required natural philosophy

¥ Considered Father of Science

¥ ÒSuccessfullyÓ predicted solar 
eclipse in 585 BCE

Thales was more philosopher than scientist. His model of the heavens had to be philosophically pleasing
rather than physically plausible.
Without access to Babylonian tables, Thales had only a rudimentary knowledge of eclipse cycles. He
probably got lucky with his prediction and confused predicting a lunar eclipse with a solar eclipse.



Pythagoras?

¥ Deduced spherical Earth

¥ Conceived uniform circular 
motion (more likely Plato, 
however)

¥ Reality is mathematical in 
nature

Most of what we know about Pythagoras was likely the work of others who came after him.
Even his famous mathematical theorem of right triangles was not his.
Plato is most likely the source of what we think of as the harmonious cosmos.



Aristotle

¥ Earth, Water, Wind, Fire and 
Aether

¥ Crystalline spheres

¥ Unchanging, perfect heavens

¥ Formulated laws of physics

¥ Ideas improved by Eudoxus

Plato challenged his pupils to construct a model of the cosmos that used only uniform circular motion
to save the appearances of non-uniform motion.
Eudoxus is believed to have constructed the best model although we think of it as Aristotelian.
Aristotle believed reason was superior to observation.
Like material was attracted to like material and rest was the natural state of matter.



Aristarchus

¥ Used EuclidÕs geometry to 
calculate distance to Moon

¥ Incorrectly estimated size 
and distance to Sun (using 
correct geometry)

¥ Proposed heliocentric 
cosmos

His geometric proofs revealed the Moon to be smaller than Earth and the Sun to be larger
and farther than the Moon.
Logic dictated that the smaller Earth orbit the larger Sun
No observational evidence (and faulty Aristotelian physics) doomed his model.
According to Archimedes, Aristarchus believed in an infinitely large cosmos.



Eratosthenes

Estimated circumference of 
Earth

Depending on the stadia used, his calculation was a bit large or almost exactly correct.
Later mis-translations of his work by Roman scholars greatly underestimated the size of Earth.
Columbus used that faulty estimate as he set sail to find a western route to China. Lucky for
and his crew, they found the New World. Otherwise, they would have died at sea.



Apollonius of Perga

¥ Described conic sections

¥ Provided theorem to explain 
stationary points in 
retrograde motion

¥ Displaced Earth from center 
of deferent

¥ Fourteen spheres in cosmos

Greatly simplified Eudoxusʼ model by reducing the number of crystalline sphere (he
may not have believed they were real…).
The simplification required making Earth eccentric (off-center) and adding the
epicycle to the planetsʼ orbits.



Hipparchus of Nicaea

¥ Established magnitude scale

¥ First comprehensive star 
catalog in western 
hemisphere

¥ Discovered precession

¥ Accurately predicted solar 
eclipses

Had access to centuries of Babylonian astronomical tablets and methods of calculation unavailable
to his predecessors.
He moved Greek astronomy from being purely descriptive to being quantitative (based on measurement).
He was skilled in spherical geometry and probably invented stereographic projection (mapping from a sphere to a circle).
The Antikythera mechanism is marked with scales and symbols found in Hipparchusʼ work.



Claudius Ptolemy

¥ Perfected Aristotelian 
cosmologyÑmodel lasted 
1400 years!

¥ Understood atmospheric 
refraction (bending of light)

¥ Correctly deduced the 
equation of time

• The Almagest (AD 140)

The last great Greek astronomer (although he lived in Alexandria, Egypt).
He synthesized the work of Eudoxus, Apollonius and Hipparchus.
His goal was to save the appearances with the most simple geometric model—not necessarily
the most physically plausible model.
He added the Equant, which went against the sensibilities of later Islamic astronomers (and Copernicus).


