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Recent radar observations of Mercury have revealed the presence of anomalous radar reflectivity 

and polarization features near the north and south poles which are most easily explained by the presence 

of relatively pure ice deposits (1-5). We have constructed a detailed thermal model which calculates 

the temperatures of surfaces within bowl-shaped and flat-floored impact craters on Mercury and the 

Moon that includes the effects of multiple-scattering at solar wavelengths and re-radiation at  infrared 

wavelengths using the radiosity method (6,7). The results confirm the findings of previous studies 

which show that water ice should be stable to evaporation within the permanently shadowed regions 

of larger high-latitude impact craters on both bodies. We have also found that because of their orbital 

and axial orientations, portions of these permanently shadowed regions on both bodies can be viewed 

directly from earth. These results are particularly significant, given that recently reanalyzed the Arecibo 

observations show a clear association between the locations anomalous radar reflectivity features and 

the locations of known impact craters (8). 
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