Formation of Phobos and
Deimos by a Giant
Collision
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Capture Theory

® (omposition closely matches carbonaceous
chondrites (!

® |.ow densities with Phobos at 1.860 = 0.060
o/cm® and Deimos at 1.650 = 0.3 g/cm? (U
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Giant Collision 'Theory

® lirst proposed by Singer 1996
® lvidence:

® [arger angular momentum then can be
easily described by ordered accretion!!>
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Increased Angular
Momentum

® Define r as a relation between the planets
mass and hill sphere (1,

Ry — (GM,/Q2)1/3
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Impactor Mass

® |n stochastic accretion, we can define \$,, as
the ratio between the etlective mass of the
impactor to the planet defined

® S, is related to the excess spin by (I
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Fig 4. from Craddock, 2011 (f)
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Large Craters

® Scaling relation for sizes of impact craters!!
D=18 po 511 0, 1/3 g—0-22 013 1j70.22

® We can use this to determine the energy
impacted to the surtface.
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Crater Diameter (km) Energy (10°6 W) Impact Velocity (km/s)
Boreallis A 9550 79.79 15.37

Boreallis B 0
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Obhque Craters

® Potentially many moonlets were 1in orbait
around Mars at one time and fell back down
to the surface due to tidal effects

® A double, oblique
1mpact crater located
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Summary

® Phobos and Deimos were likely formed 1n a
glant impact scenario - much like our moon

® Mars has too much angular momentum to
have been formed with ordered accretion
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