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In the context of laboratory experiments [1] to understand the 

formation of planetesimals from protoplanetary dust, and the 
structure and physical properties of porous preplanetesimals, we 
study the influence of high temperature processes on porous dust 
aggregates. For example, due to internal heating by radioactive 
decay of short-lived nuclides like 26Al, planetesimals or colli-
sionally disrupted fragments of them can undergo structural, 
physical and chemical modifications, depending on size and for-
mation time [2]. By measurements of the thermal conductivity of 
porous planetesimal dust analogs, we can determine formation 
times and sizes for which radioactive heating leads to melting or 
sintering and thus to an alteration from an initially dusty to a 
more compact body. As the thermal conductivity strongly de-
pends on the porosity and the size of the contact area between 
neighboring particles, we expect in case of internal heating for 
initially porous planetesimals quite ineffective transport and loss 
of heat. In turn, increasing temperature supports sintering. As the 
sintering process leads to a solidification of the material by the 
formation of inter-particle solid connections and thereby to an 
increased heat conductivity, this process can eventually counter-
act further solidification of the body in its early evolutionary 
phases.  

To investigate the efficiency of the heat transport inside pro-
toplanetary bodies, we measure the heat conductivity of various 
planetesimal analog materials for different porosities and sinter-
ing stages. As conventional methods for measuring the thermal 
conductivity [3,4] need direct contact with the material and thus 
would distort the results in case of using porous dust samples, we 
developed an non-invasive measuring method. We locally heat 
the sample by a laser beam and record the spatial and temporal 
temperature distribution around the heated spot by an IR camera. 
The appropriate value for the heat conductivity of the material is 
then determined by numerical simulations, modeling the experi-
mental setup for various thermal conductivity values as input pa-
rameter. Since we expect very low heat conductivities for porous 
cosmochemically relevant materials of ≤ 0.004 W/(m·K), found 
by infrared spectrometry of Comet 9P/Tempel 1 [5], the experi-
mental measurements are performed under high-vacuum condi-
tions. Here, we will present the results for the measurements of 
the thermal conductivity of SiO2 dust samples, consisting of μm-
sized spherical monomers, for different porosities and sintering 
grades. 
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