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Introduction:  In near future several sample return 

missions from extraterrestrial bodies including aster-
oids are under preparation. Before these space mis-
sions will materialize, extensive laboratory research 
and modeling of various asteroid surfaces has to be 
done. Among important parameters to be determined 
in situ on an asteroid surface are physical properties as 
density, porosity, magnetic susceptibility or thermal 
properties. 

Knowledge of asteroid bulk physical properties as 
well as these of its surface is important scientifically as 
well as from an engineering point of view. The grain 
size, density and porosity can tell us about the regolith 
structure, strength and its evolution through impact 
processes. Thermal properties are important in model-
ing of asteroid thermal state and Yarkovski effect. 
Magnetic susceptibility can bring information on re-
golith maturity, amount of metallic iron and its grain 
size and help in identifying meteorite analogues. 

In order to get such information, measurement 
methods and instrumentation for asteroid in-situ explo-
ration has to be developed and tested. To partly ad-
dress these needs an Asteroid Surface Simulation Fa-
cility (ASSF) is under construction at Department of 
Physics, University of Helsinki. The facility will con-
sist of small thermally controlled vacuum chamber and 
set of Asteroid Surface Simulant Materials (ASSMs) to 
mimic an environment on the surface of various aster-
oids – potential targets of future robotic exploration 
(fig. 1). 

Asteroid Surface Simulation Facility:  ASSF is 
currently under development and consists of a simple 
small scale vacuum chamber with thermal control 
(from 190°C up to +200°C). The chamber is being 
constructed based on commercially available compo-
nents. Cooling will be achieved using liquid nitrogen 
while for heating an infrared source is being consid-
ered. The chamber is equipped with remote control 
port and window so it can be fitted with a simple in-
strumentation and test-measurements can be performed 
directly in the chamber under simulated asteroidal sur-
face environment. 

Asteroid Surface Simulant Materials:  ASSMs 
are being prepared for most common asteroid compo-
sitions. Two types of materials are used. Synthetic 
equivalents to asteroidal compositions are prepared 
from generally available minerals and materials. More 
advanced simulant materials are being developed di-
rectly from specific meteorite materials. 

Future research using the ASSF facility:  The 
ASSF will be subsequently used to experiments mainly 
focused on testing of simple, readily available instru-
ments for physical properties measurements in order to 
demonstrate their capability, resolution and sensitivity 
on simulated asteroidal surfaces. Further experiments 
will focus on space weathering and light scattering 
simulations of asteroid surfaces. ASSF will be also 
offered to other potential users of the scientific com-
munity. 

 

 
Fig. 1: Outline of the proposed Asteroid Surface Simulation Facility 
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