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The energies embodied by stony spheroids of various sizes at a 
relative veloci ty of 72 km/sec. are seen to overlap these high energy 
phenomena and fal! within the rotational and translational 
energies of the earth and moon. 

The justificlltions for the velocity chosen in the examples are 
simple': The distribution of velocities for meteorites in the solar 
system is between 13 and 72 lon/sec., averaging 42 km/sec. (The 
probability of collision is increased for the faster ones, increasing 
the average) . The earth-moon system has a velocity about the sun 
close to 30 lon /scc. and, therefore, even more energy is available in 
tho event of r urer, but nevertheless possible, head-on collisions. 

The following observations arc pel·tinent, based on the values of 
Table II. (1) The orhi tu l motio n of the earth, or moon, about the 
sun could be affected, but ollly to a small degree. The moon, because 
of its smaller muss, nat ur ally would be subject to greater changes. 
(2) The orbit of the moon about the earth, on the other hand, can 
be affected sign ificanlly by collisions with spheroids of 60-100 km 
diameter. Secondary effects on the earth by lunar disturbances 
would be changes in body and superficial tides and in the precession 
of the axis. (3) Rotation of the moon about its own axis and the 
actual change of axis are within the capacity of collisions with 
bodies 1-10 km in diameter. Certainly the scarred face of the moon 
suggests many collisions of this order. It cannot be taken too patly 
that the moon's present rotation is of aeon-long duration. (4) The 
above arc real, but with the earth as a protagonist a review of the 
mechanicll of collision will offer more to savor. As a first approxi
mation the earth ill conside red to behave as a rigid sphere in the 
short time of impact. TIl(' large spheroid, conversely, may behave 
as an inelastic body-that i ~ , it may give all its in-flight momentum 
to the cfl r ih. 110W8 V81', UCCnU f'8 of the truly explosive nature of tho 
colli~ion the genl!ratioll of a 1'C1IerSO di1'ccted jot 'of the blast 
mutl!rial would upproximule an clastic collision. Tho net momontum 
conil'ibu tion Lo the earth could bo between one and two time~ that 
of the spheroid. (If the colli!lion were to set off a nucloar fusion 
process in tho center oC the collision zone the effective momentum 
in the jet could raise the net change to values greater than two. 
Theory docs not countenance t his possibility although pressures of 
200-300 megabars and temperatures of 1% million degrees may be 
available.) 

The direction of the collision, for the present purpose, is taken 
as effectively tangent ial lo thl! longitudinal or equatorial circles of 
the earth, and in their planes. The centor of percW!sion is taken at 
the center of the earth. Th is combination tends to compensate one 
with the other in that the more probable collision angle is 46° and 
the center of percussion affords a lever arm 40 percent longer than 
the radius of the earth. 
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