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The Moon

January 31st

Topics today

• Basic facts

• The orbit of the Moon

• The phases of the Moon

• Synchronous rotation

• Lunar eclipses

• Solar eclipses 

• The Moon and human behavior

Basic facts

• Second-brightest object in the sky
• Half degrees diameter, varies slightly
• Always see roughly the same side

• Apparently moves across sky
• Sidereal month: 27.3 days
• Synodic month: 29.5 days
• Path inclined to eclipt ic by 5 degrees
• Shows cycle of phases 
• Phases in sync with synodic month

The orbit of the Moon

Elliptic orbit

Slight ly inclined
to ecliptic

400 times closer
than the Sun

Basic facts The phases of the Moon

The Moon only reflects sunlight!

Show how_simulate_lunar_phases
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Synchronous rotation

Tidal forces stretch the Moon a bit

Induces torque to synchronize rotation

Lunar eclipses

Show how_rare_are_eclipses

Eclipses

• The phase of the Moon must be full (for a 
lunar eclipse) or new (for a solar eclipse), 
since those are the only phases at which the 
Sun, Earth, and Moon can lie in a straight 
line. 

• The new or full moon must occur during one 
of the periods when the nodes of the Moon’s 
orbit are aligned with the Sun and Earth, 
since those are the only times when the new 
and full moons lie in the ecliptic plane.  

Lunar eclipses

Umbra:

Full shade

Penumbra:
Partial shade

Solar eclipses

The lunar shadow is small!

Solar eclipses

Totality last for only a few minutes
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The Moon and human behavior

Cycles:
egg-laying of crabs and turtles
human menstruation

Light affects human behavior

At night we see only nearly full Moon
���� correlation by association

Quick quiz

Can we see the Moon at noon?

When can I see the Moon at first quarter?

Does Earth show phases seen from the Moon?

If the Moon orbit were not inclined to the 
ecliptic, how frequently would we see 
eclipses?


