


The Farnese Atlas 

Ancient Roman Sculpture 

Records the lost star atlas 
of Hipparchus (125 BC)  
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This globe records 41 
constellations accurately placed 
against a grid of reference 
circles, including the equator, 
tropics, Arctic circle, and 
Antarctic circle. As the 
constellation positions shift over 
time (due to precession as 
discovered by Hipparchus), the 
position of the constellations on 
the Titan's globe reveal the date 
of observations used by the 
sculptor.  



Alexandria 

Syene 

The Alexandria – Syene Baseline used to measure the solar system in antiquity 



Lunar Eclipses 

•  A lunar eclipse occurs when the Earth passes 
between the Sun and Moon, with the Earth 
casting its shadow on the Moon giving it a dull 
red color 



Recent and Upcoming Solar Eclipses 



Solar Eclipse from Space 

How fast does that shadow move? 











Parallax 

The Distance to Sirius 

The Hipparcos satellite measured parallaxes for ~1 million stars 

Range is limited by positional error (about 1-3 mas) -> 300 pc 

Planned GAIA mission will measure 1 billion 

•  Measured parallax angle 
for Sirius is 0.377 arc 
second 

•  From the formula,   
 dpc  = 1/0.377  
  = 2.65 parsecs  
  = 8.6 light-years 

Until Herschel, Bessel and others in the 18th C succeeded in 
detecting stellar parallax, its non-detection was held up as 
major evidence of the Earth’s place at the immovable center 
of the universe. 





GAIA Probe 



Lissijou figure Orbit around solar L2 
1.5 million km from Earth 





Geometry of the Tidal Force Vector 
Components 
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Resultant Tidal force vectors 

Gravitational force of 
the Moon on the Earth 

Differential Gravitational 
force on Earth, relative to 
its center. 




