
Early Astronomy 



Early History 

They who do not know history are bound to 
repeat it. 

The history of astronomy offers fascinating 
insights into the nature and development of 

human thought.  



Time 

•  The time of day 
•  The time of year 
• Cycles  
•  Astronomical alignments 



Alignments 

Stonehenge (England) 

Navan Fort, Armagh, 
Northern Ireland 



Alignments 

Big Horn Medicine Wheel, 
Montana 

Sun Dagger, 
Chaco Canyon, NM 





Physical Cosmologies 



Greek Cosmogonies 
Used geometry to quantify the universe 
•  Pythagoras (c. 560-480 BCE) : taught that Earth 

was a sphere 
•  Eratosthenes (c. 276-296 BCE): Geometrical 

evidence for a spherical Earth 
•  Hipparchus (c. 190-120 BCE): : the first detailed 

star charts (survives as the Altas Farnese); 
discovered precession 

•  Ptolemy (c. 100-170 CE): Compiled the Almagest 



Atlas Farnese 
Atlas holding up the celestial sphere. 
Roman copy of Greek original. 
Sky accurate as of 150 BCE, depicts 
Hipparchus’ lost star atlas.  
(Schaefer JHA 2005) 



Greek Cosmologies 
•  Eudoxus (c. 400-347 BCE): nested geocentric 

spheres 
•  Aristarchus (c. 310-230 BCE): first heliocentric 

model 
•  Apollonius (c. 240-190 BCE), Hipparchus (c. 

190-120 BCE): developed epicyclic models 
•  Ptolemy (c. 100-170 CE): Codified geocentric 

model 



Ptolemaic Cosmology 



How the Greeks Knew What 
They Knew 



The Earth is a Sphere 
•  Ships sailing out to sea disappear from the 

bottom up.  
 Were the Earth flat they would just get smaller. 

•  The edge of the Earth's shadow on the Moon 
is always part of a circular arc.  
Only a sphere always casts a circular shadow. 

•  The altitude of the constellations changes as 
one moves north-south.  
This cannot happen if the Earth is flat.  



The Earth is 24,000 miles in 
Circumference 



The Sun is bigger than the 
Earth 

I. The Sun is 
more distant 
than the Moon, 
because the 
Moon gets 
between the 
Earth and Sun 
during Solar 
eclipses  



The Sun is bigger than the 
Earth 

II. The 
distance to 
the Moon 
can be 
measured 
by parallax.  



The Sun is bigger than the Earth 

III. The shadow of the Earth is ~cylindrical. Therefore the 
radius of the Earth is about 3 times that of the Moon 



Distance to the Sun 
Aristarchus estimated the Sun is 20 times as far as the 
Moon, therefore it must be 7 times larger than Earth 



Aristarchus’ Reasoning 

The Sun is 

• The biggest object in the Solar System,  
• The brightest object in the Solar System 

Therefore, it makes logical sense to put it in the center  



As we now know… 

Aristarchus was right in principle 

But the Moon - Earth - Sun angle is very hard to measure 

• The Sun is about 400 times as far away as the Moon 

• Therefore the Sun is about 100 times the radius of the Earth  



So why did the geocentric model prevail 
for the next 1.5 millenia? 



So why did the geocentric model prevail 
for the next 1.5 millenia? 

The heliocentric model made poor 
predictions; the geocentric model with 
epicycles explained the observations.  


