ASTR430: HOMEWORK #3 SOLUTIONS
D. Hamilton, Dec. 2023

Table 1: For Question 1

planet d Energy how often? D h
(meters) (megatons of TNT)  (years)  (meters) (meters)
Earth 64 16 350 836.0 163.0
Mars 1.6 0.000244 0.34 28.0 9.5
Venus 6500 16 million 23 million 83400 1200

d is maximum size impactor; D is smallest crater diameter; h is smallest crater depth.

Question 1 a,b,c) Please see the above Table. The trick here was to realize that the
largest object that explodes in the air (airburst) is about the same size as the smallest
one that can hit the ground. Accordingly, both objects release nearly the same amount
of energy and we can use the results from the cratering collision to find this energy.

d) Titan’s atmosphere is about ten times denser than Earth’s and ten times thinner than
Venus’. So it would likely be able to stop mid-sized impactors (600 meters in diameter)
from reaching the surface intact. The impactors that do reach Titan’s surface would cre-
ate craters 10 times larger than their own size, or at least 6km in diameter. Titan should
have few craters smaller than 6km in diameter.
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Planetary Calculator Results

https://janus astro.umd.edu/cgi-bin/astro/calculators/pcalc.pl

Planetary Calculator
[MUC’ML Jo A‘ff E

Results in SI units \,\>

‘ " Planet [3*G*MA2/(8*pi*RA4) /1E5 /1E6

H  MERCURY 0.245557911 ) f\

8 VENUS | 1.4091929 | §

a EARTH 1.71880898 | s
= MARS 0.247751696 | 1
B JUPITER | 10.9981921 |

D SATURN | 195225912 a
O URANUS 1.40819794 13
@  NEPTUNE 222345025 | &

a PLUTO 0.00774128315 | |
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<a Back to Planetary Calculator!
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