Question of the Day
The History of the Moon - Part Il

Origin
« Where did the Moon come from?
« What are the pros and cons of the four theories of
lunar origin.

« Why is it important to have a Moon?

Five Stages of Planetary Evolution

I. Origin

ITI. Late Heavy Bombardment
IV. Geological Activity
V. The Big Chill

The Moon

Density

Albedo

Moment of Inertia
Size

Mass

Gravity

3.34 g/cm® Mostly Rock

0.11
0.393
27%
1.2%
1/6

Dark Rock

Almost Homogeneous
Earth’s

Earth’s

Earth’s




The best models for lunar origin are
the testable ones

The testable models for lunar origin
are wrong —

All explanations for the origin of the
Moon are improbable
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Origin of the Moon - Constraints

« Mass of the Moon

« Earth - Moon Angular Momentum
« Moon Orbit Inclination

« Lack of Volatiles

« Lack of Iron Core

« Oxygen Isotopes Like Earth

« Magma Ocean
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Angular Momentum
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Moon's Orbit is Inclined
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A World that has been heated will be depleted of
Volatile materials
and enhanced in
Refractory materials
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Volatility

A more volatile substance evaporates at a lower temperature
than a less volatile (more refractory) one

Volatile Refractory

Alcohol (48 C) -> Water (100 C)
Water (100 C) -> Rock (1430 C)
Rock (1430 C) -> Iron (2750 C)
Iron (2750 C) -> Tungsten (5660 C)

Average Solar

System Comiposition

Abundance (Average SS = 1)
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Hydrogen (H1) Deuterium (H?2)

Tritium (H 3)
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Oxygen 16 - (0'6) Oxygen 17 - (0) . Magma Ocean

Oxygen 18 - (O'8)
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Origin of the Moon - Models
« Co-Accretion

« Capture
« Fission
« Giant Impact
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Summer (N)

23.5 degrees

Winter (N)
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