
Ancient Astronomy: 
beginning of science Laws of motion





Even in ancient times people were curious to know how 
everything works around us and how the Universe functions



Stonehenge (UK)



Medieval China

Everything is connected.







Ancient Greece
Athens



Artists, poets, architects, philosophers, scientists, warriors, 
and statesmen -- ancient greeks made a significant 

contribution to our human civilization.   



According to Aristotle, celestial motions are perpetual:  there is no reason 
for those motion to happen; constant motion of  celestial objects is natural 



Ptolemy



Fundamental Premises Concerning the Earth and the 
Cosmos in Greek’s cosmology

• The cosmos is a sphere
• The Earth is a sphere
• The Earth is at the middle of the cosmos
• The Earth is motionless



Greeks reasoning why Earth is 
at the center of the Universe



Greeks reasoning why Earth is a sphere: 
the shape of the Earth shadow during lunar 
eclipses is round. Thus, the shape of the Earth is 
round too.



Parallax is a displacement or difference in the 
apparent position of an object viewed along two 
different lines of sight, and is measured by the 
angle or semi-angle of inclination between those 
two lines. The term is derived from the Greek 
παράλλαξις (parallaxis), meaning "alteration". 
Nearby objects have a larger parallax than more 
distant objects when observed from different 
positions, so parallax can be used to determine 
distances.
Astronomers use the principle of parallax to 
measure distances to celestial objects including 
to the Moon, the Sun, and to stars beyond the 
Solar System.   (Wikipedia)
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Parallax and the ancient greeks’ argument why the Earth is in the middle of cosmos.
They tried to measure parallaxes of stars and found that they are zero. According to 
their logic, this can only happen of the Earth is at the center and stars are on a sphere 
around us.

We now know that parallaxes of stars are very small because
of very large distances to stars.  Ancient greeks  
could not measure those parallaxes.



Motion of stars and planets on the sky
According to Aristotle, celestial motions are perpetual:  there is no reason 
for those motion to happen; constant motion of  celestial objects is natural 

This is how the stellar motions are observed 
from the ground during the night. The stars rise 
in the east; go up in the sky and go down in the 
west. The night sky rotates around the polar axis.



Ecliptic is path of the Sun on the sky



Aristotle/Ptolemy model of the 
Universe

Geo-centric model:

Earth is at the center
Moon
Mercury
Venus
Sun
Mars
Jupiter
Saturn
Sphere of stars

Terrestrial world is below the sphere of 
the Moon. Only here changes may 
happen. Only here motion must have a 
cause.

Celestial world: perpetual motion, which 
does not need to have a reason. 
Everything moves, but nothing happens 



Retrograde (backward) motion of some planets (especially 
Mars) made a problem for greek astronomers



According to Greeks, the retrograde motion is produced by a 
combination of two motions: Deferent and Epicycle

One must distinguish observational facts and explanations of the facts. The 
retrograde motion of planets on the sky is a fact. However, Greeks’ 
explanation of the fact was wrong.
It will take another 1000 years before astronomers find the  correct 
explanation.




