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Thermal infrared remote sensing is a key source of 

information for the identification and characterization 
of locations favorable for ice and other volatiles on the 
Moon [1]. Measurements of surface temperatures are 
obtained directly, but much more information can be 
extracted through the use of models.  

First, a model for the time evolution of surface and 
subsurface temperatures, T(z,t), (aka a “thermal mod-
el”, or thermal evolution model) is used to find values 
of thermal properties giving the best fit to observed 
diurnal (and/or seasonal) surface temperature varia-
tions, T(0,t) [2-4]. A matching thermal model can then 
be used to predict temperatures at other times when 
observations aren’t available [1-4].  

A second type of model – a thermal properties 
model – can then be used to analyze and interpret the 
best-fit thermal properties in terms of the physical 
properties of the regolith material(s) such as particle 
size, composition, bulk porosity, etc. In most previous 
studies such analysis is limited to qualitative, empirical 
comparisons with the laboratory measurements of re-
turned lunar samples. It is only in recent years that 
mechanistic, physics-based models for regolith thermal 
properties have become available [5-9]. Results and 
implications from the model “MaxTC”, developed by 
the author, will be presented here, as well as differ-
ences in predictions from other models. 

As shown in Fig. 1, for cold (T<200K) sub-mm 
particles on airless bodies, the only significant mecha-
nism of heat transfer is solid-phase conduction through 
inter-particle contacts. Radiative heat transfer, which 
dominates at warmer temperatures, accounts for <10% 
of the total effective thermal conductivity (ETC) of the 
regolith.  The magnitude of ETC in this case is propor-
tional to the relative size of each contact surface be-
tween particles (Rcon/Rpart), the number of contacts, 
the porosity, and is directly proportional to the con-
ductivity of the solid particle material (ksld). Therefore, 
ETC is expected to have the same temperature-
dependence as ksld. 

Fig. 1 also shows that ETC has a strong and com-
plex dependence of ETC on particle size which can 
lead to ambiguity in some cases, as will be discussed.  
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