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The recently completed series of mutual events between Pluto and its 
satellite Charon has enabled several research teams to construct albedo maps 
of Pluto [e.g. ( I ) ]  with good resolution in latitude of Pluto's sub-charon 
hemisphere. These maps show strong evidence of a bright south polar cap 
(geometric albedo greater than 0.8), substantially brighter than any 
corresponding north polar cap. (North is defined as the direction of Pluto's 
angular momentum vector.) This albedo distribution is something of a mystery 
given that the planet's south pole, not the north, has been oriented toward the 
Sun for the last half of a Pluto year. 

To explain the presence of bright frost on the most heavily insolated part of 
the planet, we have constructed a Leighton-Murray frost model for Pluto. As 
proposed previously (2), we suspect that the bulk of the frost deposition occurs 
as Pluto leaves perihelion, during which time the south pole is in constant 
shade. The methane component of the atmosphere may freeze out completely 
during Pluto's post-perihelion quarter (3), resulting in the gradual buildup of a 
solid methane reservoir on the south pole. 

The primary goals of our frost model are to (a) determine if a solid reservoir 
should exist, and (b) estimate the time before freeze out of the methane 
component of the Plutonian atmosphere. The estimated post-perihelion 
lifespan of the atmosphere has particular relevance in light of a proposed 
mission to Pluto, since the trajectory taken will depend on the amount of time 
available before freeze out occurs. 
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