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RECENT RESULTS OF THE COMET SIMULATION PROJECT (KOSI): 
IMPLICATIONS FOR THE DUST COMPONENT OF COMETS 
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The objective of the experiments carried out at  the Big Space Simula- 
tor /DLR, Koln is to study processes that occur near the surface of ice-dust mix- 
tures when irradiated with light under space conditions (1-2). By employing a va- 
riety of diagnostics the following phenomena are investigated: alterations of ice- 
dust mixtures under insolation with respect to physics, chemistry, and mineralogy, 
heat and mass transport within the sample, sublimation and recondensation of 
volatiles, dust mantle and crust dynamics, gas and dust emission processes, and in- 
vestigation of the emitted species. The present paper summarizes recent results of 
particle emission observed in KOSI simulation experiments and shows some im- 
plications for the near-nucleus dust complex of comets. 

The investigation of dust and dust emission is achieved by active and passive 
collectors, by impact and ice detectors, and by video, optical microscopy and SEM 
techniques (3). The dust distribution pattern obtained with passive collectors in 
front of the (tilted) target is modeled using Monte-Carlo calculations to get a bet-  
ter insight into the starting parameters a t  the surface of the sample. It is shown 
that at  an effective irradiation intensity of 1.3 solar constants ice-dust mixtures 
corresponding to  KOSI 3 (3) have their dominating particle flux in the size range 
of 10 ... 500pm at an effective emission velocity around 1.4 m/s. Higher velocities 
are  encountered for  smaller grains. The emission characteristics exhibit a s teep 
forward orientation parallel to the surface normal of the target, the opening angle 
of the dust "beam" being consistent with dust jets observed during the Halley mis- 
sions. Particles emitted from fresh material in the beginning of the experiment 
contain ices of volatiles (4) the fraction of icy grains decreasing with increasing 
thickness of the dust mantle on the target. 
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