THE EARTH-MOON SYSTEM
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Temperatu re variation with altitude Atmospherlc pressure drops with altitude.
1 atmosphere (atm) = 1.01 x 10° N/m?

|Pressure| = [Force] / [Area]
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Increase In Atmospheric Oxygen
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Billions of years before the present

Little oxygen until 2 billion years (204&4 ) ago



Increase in Atmospheric CO,

The recent warming trend correlates
with the increase in CO, concentration
since 1800 due to burning fossil fuels...

CO, concentration

in the atmosphere | and is clearly anomalous
compared to changes in the
climate over the last millenium.
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Paths of seismic waves - probing internal structure



Liquid iron outer core

Differentiation = dense materials sink = layered structure
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#F B 3E #+ (plate tectonics)

HUBR PR B SR 1
- inner solid core (< 1300 km)
- outer liquid core (1300~3500 km)
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Red: gravity stronger
Blue: weaker
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Potsdam Gravity Potato

http://apod.nasa.gov/apod/image/1412/geoid2005 champgrace 2362.jpg
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http://www.jpl.nasa.gov/galileo/images/earthmo2.gif
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Compressed rock - Crater wall
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scovering the Universe, Seventh Edition
2006 W. H.Freeman and Company
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Surroundmg light-c olored terrain:

| more craters, so relatlvely old
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The farside
of the Moon
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Lunar Phases ? #p
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Tidal Force @517 = A5 3%

dF/dR — _QGMIHOOIl/Rg Eartl’ — > To Moon

dF' is the differential gravitational force directed along
R, and dR is the diameter of a single solid body or the
separation between two bodies being acted upon by the
tidal forces.

T
The tidal force of the Sun relative to that of the Moon
is &~ 5/11.
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ftp://seds.lpl.arizona.edu/pub/images/apollo/old/misc/footprint.gif

Solid
.

> 7 upper mantle

; : Plastic
1000 km ~ . asthenosphere
(upper mantle)

Lunar crust thicker than that of the Earth (thickest on the far side
of the Moon), 80% of the Moon’s radius, with a small iron core.




Terrestrial planets: crust, mantle and core

L \

silicates iron and nickel

Solid inner core

Liquid outer core

B Crust
I Mantle
W Core

‘ Core?

MERCURY VENUS EARTH MOON MARS

http://hendrix2.uoregon.edu/~imamura/121/lecture-8/lecture-8.htmi



¢ . Fission Theory --- Moon pulled out from a rapidly
— rotating proto-Earth. Moon is receding from us.

But lunar samples showed no water in the rocks animation

Capture Theory --- Moon formed elsewhere, but drawn into
orbit about the Earth

But the Moon and Earth’s surface have similar geochemistries

Accretion Theory --- Moon and Earth formed
near each other at the same time

But the Moon has less of the denser elements
(e.g., Iron) compared to the Earth

Gilant Impact Theory --- young Earth struck at

. ' : imation 1
?\ an angle by a Mars-sized asteroid. Earth’s a”fma fO”
| surface layer - orbit = Moon animation 2

animation



theory-moon-formation.wmv
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moon_capture0.gif

During middle to late stages of ...and the giant impact quickly
Earth’s accretion, about 4.5 propelled a shower of debris from both

billion years ago, a Mars-sized the impacter and Earth into space.

body impacted the Earth... 1
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8.4 min. 125 min.

The impact sped up Earth’s
rotation and tilted Earth’s Earth re-formed

orbital plane 23" as a largely Ancient moon rocks brought back by the

ﬁmolten body. .. Apollo astronauts support this impact
- hypothesis.
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...and the Moon aggregated

from the debris.



Early heavy bombardment cratered the entire Moon
—the lunar highlands are relics of this period.

Late heavy bombardment between 4.0 and 3.8
billion years ago created giant impact basins
that became the maria < Jupiter/Saturn migration?

There has been very little bombardment
during the past 3.8 billion years.
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4.47 billion years: age of the oldest Moon rocks
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WHAT IF the Moon Didn’t Exist?

* Delayed Origins 4 & ¥] fe 1~ & & JiF et &
» Harsh Conditions # 3k 35 3 7] 6L & 2 &

* Rush Hours — X 6/\ B
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http://www.astrosociety.org/education/publications/tnl/33/33.html
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