
Sublimation of cometary ice and mobilization of the dust
mantle.

Konrad Kossacki, Katarzyna Misiura University of Warsaw, Faculty of Physics, Warsaw, Poland (kjkossac@igf.fuw.edu.pl)

Abstract
1. Introduction
Most of the surface of comet 67P/Churyumov-
Gerasimenko is covered by dust. Patches of exposed
ice-rich material were identified, but they lasted only
about 10 days [1]. Thus, the dominating way of out-
gassing is the sub-dust sublimation. The rate of this
process depends on the properties of the dust mantle,
and of the underlying ice. Thus, it should be calculated
taking into account the temperature dependent subli-
mation coefficient (e.g. [2]).

In this work direct measurements of the recession
of the surface of ice covered by sand are presented,
when ice covered by a sand of different granulation
sublimes into vacuum. The experimental results are
compared with the theoretical ones obtained using the
Hertz-Knudsen equation with the sublimation coeffi-
cient and the Clausing formula for the gas permeabil-
ity of granular media.

2. Measurements
The experimental is the same as described in [3], but
the investigated samples had larger diameters. During
experiments the evolving positions z(t) of the surfaces
of the samples and the temperature within the samples
were recorded. In the experiments three types of sand
were used: coarse (rg = 0.5− 1 mm), medium (rg =
0.25− 0.5 mm) and fine (rg = 0.125− 0.25 mm).

The profiles z(t) split into sections. Subsequently,
the average recession rate (dz

dt )av
, the average temper-

ature Tav, and the average pressure pav were calcu-
lated. They were used to compute the values of the
sublimation coefficient.

3. Results
The measured rate of erosion is in agreement with
the theoretical one, calculated taking into account the
temperature dependent sublimation coefficient. The

agreement requires using correct value of the charac-
teristic radius rp of pores. We have found, that for
coarse and medium sand rp ≃ 0.5(rmax + rmin).
However, for fine sand rp > 0.5(rmax + rmin).

Another result is that at high temperature ice cov-
ered by fine, or medium sand sublimes faster than it is
predicted for a stable layer of sand. This can be due to
vibration of grains due to the flow of vapor.

Full description of the results is described in [4].
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