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Introduction:  The coma of a comet is composed 

of a thin expanding atmosphere made up of dust and 
gas. Even though the gravity is small dust grains can 
get transported around the nucleus and are then rede-
posited in different locations. This effect is believed to 
be responsible for the rather smooth waist composed of 
mostly water grains observed at comet Hartley 2 [1]. 
Also gas can be scattered around the comet if colli-
sions in the near nucleus coma are abundant. In case 
the surface is cold enough it is even possible that a 
small layer of trapped volatiles can accumulate, e.g. in 
regions of permanent shadow during the inbound part 
of the orbit. Here we investigate the redeposition rate 
of gas and dust on comet 67P/Churyumov-
Gerasimenko based on Monte Carlo modeling and 
discuss how such trapped and redeposited material 
could enhance the activity of the comet once it passes 
its perihelion when previously shadowed regions come 
into sunlight. Several comets have been observed to 
exhibit seasonal behavior and in case of comet 
67P/Churyumov-Gerasimenko the neutral gas produc-
tion rate remains elevated on the outbound compared 
to the inbound portion of the orbit [4]. While there are 
several explanations for this behavior, such as the 
comet’s geometry, the distribution of active areas, and 
the thermal lag generated by the heat wave penetrating 
into the comet, here we investigate the contribution by 
transport of volatile material around the comet and 
subsequent thermal trapping in cold areas. 

Model:  Our investigation is based on the works by 
[2] and [3]. Neutral gas originates from active patches 
on the surface. Depending on the local neutral gas den-
sity and velocity grains are lifted from the surface. In 
case the gas production is not symmetric there is a lat-
eral component in the drag force the neutral gas exerts 
on the dust which leads to tangential transport of mate-
rial around the comet. Our first test case is based on [2] 
assuming a non-rotating comet. Such a setup would put 
half the comet’s surface in permanent shadow which 
then acts as a cold trap for returning gas and grains 
containing volatile species. The second case is similar 
but based on the work by [3]. Here the much active but 
smaller spot is located adjacent to the collecting area 
and thus this case represents an upper limit on the re-
deposition of cometary material. 

Results: Over the last few hundred days as the 
comet approaches perihelion a small layer of up to a 

few millimeters of volatiles and dust grains can accu-
mulate. Based on the specific geometry and orientation 
of the spin axis this area comes into sunlight only after 
perihelion passage. Our estimation shows that this ef-
fect could make up the first few days of the seasonal 
asymmetry observed at several comets ([4]). 
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