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BISTABLE ACTIVITY OF A COMETARY ANALOGOUS ICE-/MINERAL MIXTURE 
DURING INSOLATION; H. Kochan I ) ,  E. Griin 2), J. Gebhard 2), J.Benkhoff 3), E. Kuhrt 4), P. 
Lammerzahl2), E. Lorenz 4), D. Mohlmann l ) ,  K. Roessler 5), K.J. Seidensticker I ) ,  and H. Thomas 1) 
1) lnstitut fur Raumsimulation, DLR-Koln, 2) MPI Kernphysik, Heidelberg, 3) lnstitut fur Planetologie, 
Universitat Munster, 4) lnstitut fur Kosmosforschung, Berlin, 5) lnstitut fur Nuklearchemie, 
Forschungszentrum Julich. 

Introduction: Since 1987 the DLR Space Simulator -formerly built for testing satellites- is used as 
core-facility in the KOSI-program (German=Kometensimulation). Twice a year, after careful preparation, a 
big experiment is performed (I) ,  (2). For easier operations the sample holder, 30cm in diameter, 13cm 
heigh, and LN2-cooled from the backplate, was mounted on a carriage movable on rails. Normally, as 
consequence of the fluffy material, the sample container is tilted 40" against the horizontal, causing 
embankments of the loosely deposited dust mantle during the experiment. KOSI-9, the experiment to 
be explained in here, was performed from 2. - 6. Dec. 1991. The main topic was the question whether a 
periodically insolated ice-/mineral sample would be reactivated during every insolation-cycle. This is to 
be seen in analogy to the varying activity of a real comet during the self-rotation respectively during his 
approximation to perihelion. In the KOSl experiments performed so far with admixtures of 2 10% 
minerals, we never observed a reactivation of the ice-/mineral sample during a second insolation cycle. 
The physical causes for this we attributed to the mechanical quenching of the gas emission and a 
thermal isolation of the ice by the growing dust mantle. 

The Experiment: In KOSI-9 it was agreed on a mixture of 10% Olivine admixed to water, darkened by 
suspended carbon (albedo!). For details of the sample preparation see Ref. 3. The insolation intensity 
within three isolated cycles was varied by a factor of around 10 (see Fig.1.). It was expected that at 
highest intensities free sublimation from the sample's surface should be observed e.g. by video 
monitoring of the dust particle emission. At low intensities the dust mantle thickness should grow. The 
minerals selected for admixture to the KOSI-9 sample were carefully investigated in preparatory 
experiments (small vacuum chamber) with respect to the sample's activity during the insolation. So we 
came out with olivine and grain sizes 130  pm. 

Fig.1. KOSI-9 insolation cycles (solid lines), intensity (=solar constants) versus time. 

In KOSI-9 it was foreseen to monitor the temperatures within the sample (Pt-100 thermo-resistors), the 
spatial resolved surface temperature (IR-photometer, IR-camera), gas-flux (ion-gauges, gas-chopper, 
mass-spectrometer) modifications of the surface (IR- and video-camera), and the dust-emissivity (dust- 
collectors, video-camera). Inspections of the sample, e.g. drills with a hardness tester, were performed 
at the end of the experiment, when it was transferred into a glove-box. Fig.2. shows the thermal 
response of the sample to the insolation cycles. 
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Fig. 2. Response of the temperature-sensors in the sample to the varying insolation. 

Results: The sample was reactivated during every insolation cycle, during the third cycle much less 
than in the second. Video observations of the total surface very often showed embankments, 
producing characteristic surface features. These surface characteristics could be identified even in the 
frames of the IR-camera. During the later experiment phases the particle emission was confined to the 
upper part of the sample. This was related to the thicker dust mantle in the lower part as result of the 
embankments, but - in the post-experiment inspection, the dust mantle came out to be more or less 
homogeneous varying between 2 - 3 mm -.The crushing strength shows a strong variation, nearly by a 
factor of 2, from the lower (sun-near,drill 3 and 4) to the upper part (drill 9 and 11) of the sample, see 
Fig.3. These both, and additionally the surface variations seen in the visible as well as in the IR, need to 
be brought together, to gain a better understanding of the emission activity of a periodically insolated 
ice-/mineral mixture. The various data are under evaluation by the different participating groups. 

Fig.3. Crushing strength (=Bruchfestigkeit) profiles from the lower (3 and 4) and the upper part (9 
and 11) of the sample container. The lower part is next to the sun. 
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