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In this study, we carried out high—velocity impact cratering experiments using the porous materials simulating
porous asteroids and measured the post shock temperature, one of the candidates as a heat source of the
asteroids, directly to examine the temperature history around the impact crater.

We used porous gypsum targets simulating porous asteroids with the porosity of 50%. The temperature was
measured using five thermocouples setting inside the target at the constant interval (0.5 or 1 cm) from the impact
point. A polycarbonate sphere with the diameter of 4.7 mm and an aluminum sphere with the diameter of 2 mm
were accelerated at 1 to 5 km/s by using a two—stage light gas gun at Kobe University. The target was set in the
vacuum chamber evacuated below 20 Pa to prevent the thermal conduction of the remaining air in the chamber.

After the impact, the maximum temperature, Ty, decreased with the increase of the distance from the impact
point. On the other hand, the duration between the impact time and the peak time showing the maximum
temperature, t,ax, increased with the increase of the distance from the impact point. At same distance from the
impact point, the T, increased with the increase of the impact velocity, while the t,,,, was almost consistent.
In this study, two kinds of projectiles were used, so next we examined the relationship between the difference in
the temperature between the maximum temperature and the average temperature before the impact, AT},.x, and
the distance from the impact point normalized by the crater radius, x/Rp. As a result, the ATy, increased with
the increase of the impact velocity at same x/Rj. The AT, had a power law relation to the x/R;, and the
power was almost consistent, =5 to —6, except for 1 km/s. The power at 1 km/s was about —2. From this power law
relation, we calculated the normalized distance x/Rp at which the maximum temperature can reach 150 °C (the
estimated minimum temperature which had reached in the asteroids during the early evolution) and found that the
x/Rp at the temperature of 150 °C was almost consistent, 1.0-1.7, irrespective of impact velocity.




