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The motion of the planets

February 31th

Topics today

• The visible planets

• Inner vs. outer planets

• Retrograde motion

• Stellar parallax or the lack thereof

• Scient ific controversy

Aristarchos of Samos 
vs. Ptolemaios (Ptolemy)

The visible planets

5 planets are visible
with the naked eye:

Venus
Jupiter
Mars
Saturn
Mercury

The visible planets

Time exposures taken every six minutes:
planets and the Moon line up on the ecliptic

Inner and outer planets

Planets are found close to the ecliptic.

Inner planets are never far from the Sun.

Outer planets can be anywhere on the eclipt ic.

���� The solar system is like a plane or disk 

Inner and outer planets

Inner planets swing between greatest western 
and eastern elongations

Venus: 46o

Mercury: 23o

Outer planets show retrograde motion …

when in
opposition.
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Retrograde motion

A pure 
projection 
effect

Alternat ive:
epicycles

show mars_retrograde_motion and       ptolemaic

Stellar parallax

If the apparent planetary motion is partly due 
to the Earth, why not the same for stars?

Not visible with
naked eye.

Too small?
or

Earth is stationary?

Scientific controversy

Heracleides (4th cen. BC):
Venus and Mercury orbit the Sun

Aristarchos (3rd cen. BC):
all planets orbit the Sun 
(heliocentric)
Sun much further away than Moon

Ptolemaios (Ptolemy, 2nd cen. AD):
geocentric view (Earth-centered)
planets move on epicycles

Scientific controversy

No dynamical theory of gravity and motions.

Epicycles as good as simpler orbits

No stellar parallax observed.

Geocentric view: no problem

Heliocentric view: stars must be very distant

Geocentric model needs fewer assumptions….


