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This paper discusses the consequences of the comet 
simulation experiment on current models developed in 
the pre-Halley area concerning the dust emission and 
the thermal properties of comet nuclei. 

Following an idea of F. Whipple Brin and Mendis 
developed a semi-quantitative model describing the 
dust- ejection on the surface of the nucleus. This 
model has been developed further by several authors 
(see 1 ) .  

Only in recent times modellists got aware of the 
fact that thermal inertia may play a role in the 
heat balance of a comet nucleus (see 2). Most early 
thermal models considered compact icy bodies. Smolu- 
chowski ( 3 )  was the first to point out that the heat 
transport by the vapor phase in a porous nucleus may 
play an important role, too. 

The Comet Simulation (Cosi) Experiment started in 
the post-Halley era so that most recent developments 
of cometary science could be taken into account when 
the experiment was planned. The samples were fluffy, 
low albedo ( <  0.2) ice mineral mixtures with mean 
densities between 300 and 500 kg/m3. 

The Dust emission occurred as localized phenomenon. 
It was possible to stop the dust emission when the 
pressure was rised to a value in the order of magni- 
tude of the vapor pressure of ice at the temperature 
of the near surface layers of the sample. This in- 
dicates that the sublimating gas is responsible for 
the dust emission process. The force due to the gas 
drag exceeds the gravitational and solid state for- 
ces that hold the dust particle on the surface. In 
later phases of the experiment a dust mantle 
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is observed resulting in a steeper pressure gra- 
dient. Now dust emission occurs if the internal yas 
pressure exceeds the gravitational force per unit 
area of the dust layer. During the experiment a de-- 
coupling between the gas and the dust is obsr.rved 
about ten centimenters over the surface. In order to 
make these results applicable to comets we have to 
consider the different geometry and scales in comets 
with respect to our experiment and take ,into account 
the reduced gravity. 

The experimental. results lead to the conclusion that 
heat transfer from the surface to the interior of 
the sample is not negligible. It is estimated that 
about 60 % of heat is carried by the gas phase. Ta- 
king into account the surface temperature of the 
sample (210 - 215 K) this confirms at least qualita- 
tively model calculations by Smoluchowski 3 On 
the other hand the high thermal inertia of the sam- 
ple may be compatible with earlier ideas that heat 
storing in the nucleus may be at least partially re- 
sponsible for the asymmetry with respect to perihe-- 
lion of cometary light curves .The fluffy structure 
may further allow subsurface evaporation of matter 
more vol-atile than A 2 0  as it has been suggested ear- 
lier ( 4 ) .  This will be checked in future experi- 
ments. 
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