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High resolution images of Magellan permit to find many new surface 
features related to impact craters on the Venusian surface. It is useful to 
investigate all possible mechanisms of a high velocity projectile's action 
on the surface. Before the projectile strike the surface shock waves are 
generated in the atmosphere. Before shock waves arrive to the surface, 
intense light irradiation of the surface may cause the damage of the 
surf ace. 

1,Theoretical estimates. It is well known that the passage of the high velo- 
city body through the atmosphere is accompanied with light effects such as 
meteors. These effects are related to the light radiation from the shock 
heated gas behind the detached shock wave. The temperature of ideal carbon 
dioxide gas in the wake behind a projectile may be estimated as about 40,000 
K for the 20 km/s projectile. This estimate is of course too high not only 
due the influence of the non-ideal equation of gas state but also due to the 
fact that the gas expansion behind the shock wave is non- isentropic ones. 

The radius of a cylindrical tube of hot gases pushed out by the passage of a 
projectile may be estimated for a projectile with the radius R=.25 km and 
the velocity of 20 km/s as 1.9 km. 

A restrictions at the living time of a hot luminous region put on the fact 
that the gas flow in the wake is a turbulent one. The turbulent flow results 
in the mixing with ambient cool gas even if the buoyant mixing does not 
work. As the first estimate the turbulent expansion of the hot gas region 
due to mixing with an ambient gas may be described as the inward motion of 
the wave of a turbulent diffusion. The simple estimates show that the Venu- 
sian surface is illuminated during the period of 1 to 2 s with the light, 
radiated from the column of hot gases with the effective temperature not far 
from 10,000 K and the effective diameter of the light source is in the range 
of 2 to 5 km even for the relatively small ( . 5  km in diameter) and slow (20 
km/s) projectile and the hot gas behind the body is rather powerful source 
of light impulse, 

The possible heat effects on the Venusian surface including the value of 
heat flux at the given surface point, transferred to the Venusian surface by 
a light radiation, emitted from the wake, has been estimated for tiie case of 
a body . 5  km in diameter which moves in the Ver~usian atmosphere vertically 
with the velocity of 20 km/s. 

To estimate the surface temperature one should uote that the time length of 
the light impulse for a given projectile was estimated above as 1 to 2 s. 
For a one-tlimensior~al problem of the body heating from the surface it is 
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well known that typical rock material the light source acting during 1 s can 
heat the layer of 1 mm thickness. 

At the first approximation one can estimate the temperature of the surface 
layer of a thickness of 1 mm dividing the income energy by the mass of the 
surface layer, a coefficient of heat capacity, Cp, taking into account the 
latent heat of melting, Hm, if the temperature is about the melt point. For 
typical values of cp=107 erg/g K, ~m=4*10' erg/$ and melting point of 1470 K 

in the case of basalt on the Venusian surface the surface layer temperature 
has been estimated as the function of a distance to the point of impact. The 
estimate shows that the heating by the light impulse during to meteoroid's 
passage through the Venusian atmosphere my heat the surface 1 mm layer above 
1000 K at distances of 70 km, and even melt this layer at distances less 
than 40 to 50 km in the case of vertical incidence. Of cause, the oblique 
impact may generates non-symmetrical areal heating: the area under the 
trajectory would be heated much higher. The body of the diameter used in 
above estimates would be completely destroyed above the surface and does not 
create any crater. 

The analysis which has been done above is only the first step to more 
precise model needed to be develop in future. This model needs to include 
the more accurate description of the physics of light emission, light 
impulse propagation through the Venusian atmosphere, and soil heating by 
this light. 

2.Ex~lorators experiments, The first experiments have been conducted to in- 
vestigate the damage of the surface of a basaltic rock with a light pulse. 
The light pulse has been generated with a laser beam. The wave length of 
light was equal to 1.06 pm, the pulse duration was about lms. Variations of 
the enlightened spot radius have permitted to vary the specific energy per 
surface unite. When light pulses with various energy densities illuminated 
the surface of a basaltic specimen the melting has been observed at energy 
densities 2 10' and 4.5 10' erg/cm2 and vaporization has been observed at 
energy densities 1.2 lo1' and 2.3 lo1' erg/cm2. The onset energy values for 
melting and vaporization are in agreement with theoretical estimates. Fur- 
ther experiments are planned to study the light pulse action on the surface 
of powdered basalt. Such experiments seem to be useful to estimate the depth 
of effective heating due to multiple reflection and refraction of light at 
grain boundaries. 

3.Conclusions. To investigate the hypothesis more thoroughly one needs to 
understand what kind of processes may occur on the surface heated by light 
pulse. We can suspect the melting and vaporization of the surface layer as 
well as some kind of chemical decomposition reactions of some matters on the 
surface (sulfur?, pyrite?). The separate problem needed to discuss, is it 
possible that some heat effects in the relatively thin surface layer may be 
recognized on the Magellan radar images, 
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