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A hypothesis has been proposed in [I] that the impacts of small cosmic bodies on the planet's, 
surface may trigger local sand storms due to the formation of a heated layer over the ground under ' 
thermal radiation. The interaction of the shock wave with the heated layer leads to initiation of 
large-scale vortex flow and high-speed jets moving along the surface [2,3]. This flow may be 
responsible for the intense dust lifting even in the case when a small cosmic body does not 
directly hit the ground and creates an explosion above the surface. Several other factors of the 
impact can also facilitate a dust rising: outgassing of the porous surface layer under heating by 
the radiation impulse; intrusion of the shock-compressed atmospheric gas into the regolith and 
subsequent blow-off in the rarefaction wave; steep erosion by blast-generated high-velocity winds. 
The generation of large-scale vortex flows in interaction of. the blast wave with the ballistic 
wave and the ,wake behind a falling body may also cause a lifting of dust particles to high 
altitude and its long-distant transport [4]. All these effects are especially effective for the 
impact on Mars when the luminous performance and the fireball size highly exceed these for the 
impacts on the Earth or Venus [5]. A thorough investigation of the possible impact origin of local 
sand storms on Mars becomes even more interesting if we keep in mind that now there is no well- 
and widely recognized mechanism of dust rising. We have made studies on impact-generated dust 
lifting and transport in numerical simulations and laboratory experiments. 

2D numerical simulations have been conducted to examine a motion of the dust-gas mixture with 
regard to the possible velocity lag between particles of various sizes and h gas. The main 
parameters of the gasdynamic similarity have been established - a ratio AIRf of the heated layer 
thickness A to the fireball radius Rf, and a ratio ~ P , / ~ , R ~ ,  where p, and R, are the density and 
the character radius of the dust particles, and pa is the atmospheric density. These parameters 
should be retained in experimental modelling of real events. 

In experiments the 50-J laser pulse has been used% to produce a semispheric shock wave 
simulating the impact-generated blast. The surface covered with fine graphite dust (size of the 
particles 0.1-10 pm) has been heated by the auxiliary laser beam for simulating the action of the 
thermal radiation on the Martian surface. The ballistic wave and the atmospheric wake have been 
modelled by the electric explosion of a thin wire inclined to the surface. All experiments have 
been performed in air at atmospheric pressure. The typical for experiments values of fireball 
radius Rf and heated layer thickness A were about 8 cm and 0.1 cm, respectively. According to the 
gasdynamic similarity these correspond to the values Rf=2 km and A=20 m in simulation of the 
impact on Mais of stony body 1 m in radius, hitting the ground with velocity 15 km/s and kinetic 
energy about 1 kt TNT. For this case the graphite dust used in experiments represents 0.01-1 mm 
sand grains on Mars. The stagnation pressure on the blunt nose of the body moving in the Martian 
atmosphere is about lo7 dyn/cm2. An examination of the meteoroids intrusion into the Earth's 
atmosphere shows that this value exceeds the body's strength [6], and therefore a body of several 
meters in size should be fragmented and dispersed in its atmospheric flight. The cloud of 
fragments and vapor expands to -10-m diameter and impacts the surface with minor excavation of the 
crater or even produces an "air b las tbbove  the ground. The experimental photographs clearly 
reveal the picture of substantial dust entrainment in the explosions simulating the impact- 
generated flows: Fig.1 shows the image produced by semispheric explosion on a nonuniformly heated 
dusty plate; in Fig.2 the schlieren photographs are presented illustrating the development with 
time of the vortex flow and dust lifting generated by explosion over a heated surface. 
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Figure 1. The pattern produced by semispheric laser 
explosion over the nonuniformly heated surface: an 
oblique impact modelling. The plate was initially 
covered with thin layer of graphite dust, and a 
strip to the right of epicentre was heated to about 
1500 K by auxiliary laser radiation. A surface 
temperature distribution of this type can be 
produced by thermal radiation emitted during 
atmospheric flight and impact of oblique-falling 
meteoroid. From the light coloured regions the dust 
is removed by explosion-generated flows. 
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