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Moon-forming Impacts

* J~0.6 J_,, required to form
a moon

* LSA models involve larger
Collisions » | = moment of inertia of

v Venus = 0.34 M R ?
(an largest = 1.44 ’JEM) * M, = mass of Venus

* R, =radius of Venus

* M, =mass of the satellite

o meon—{oming imports * a =orbital distance

p . IS « w = spin of Venus

‘ + n=(GM/a%"is the
orbital mean motion of the
moon
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1 Large Impact

s |
e If moon is formed, it proves @& [
difficult to get rid of.

e Venus’ Hill Sphere too large to
allow easy escape.

e Solar Tides too slow to cause  _ » ‘,
inward evolution and ~e e
coalescence

e Large impact -> Large spin,
becomes difficult to explain
Venus’ current slow rotation

(c) (d)
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Two Impact Story




Scenarios

# of Large

Impacts

0 Unlikely according to LSA. It becomes hard to
explain Venus’ mass.

1 Results in large primordial spin. Difficult to get rid of
moon.

2 Models suggest 2 large impacts still probable (~
25%). Provides easy mechanism to dispose of
moon. Results in low primordial spin.

> Becomes less probable as number of large impacts

increases.




Conclusion

e \Venus not having a moon is at
least as interesting as Earth having
a substantial one.

e Two.large impacts of opposite
sense can explain the missing
moon and slow rotation



