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Introduction: Cometary dust trails consist of mm-
to cm-sized dust particles emitted by a comet. Due to
their low emission speeds and the weak influence of
radiation pressure, these particles remain on orbits
similar to that of the parent comet for many revolu-
tions around the Sun, appearing to the observer as a
thin extended structure along the cometary orbit. The
emission of large dust particles is the principal mecha-
nism by which a comet loses refractory mass to the in-
terplanetary dust environment [1]. Trails of eight
short-period comets were observed with IRAS in 1983
[2,3]. An dedicated survey with Spitzer revealed trails
associated to more than 80% of the observed Jupiter
family comets [4]. The dust trail of Rosetta target
comet 67P/Churyumov-Gerasimenko (CG) was among
the original IRAS-detected trails, and it has since been
observed at both visible and mid-infrared wavelengths
[5,6,7,8]. We present here observations of the CG trail
made between 2004 and 2006 when the comet was
close to aphelion. Comparison to simulated images al-
lows us to put constraints on the dust properties and on
the emission of large particles by this comet.

Observations: We observed the trail of comet CG
in visible light in April 2004 with the Wide Field Im-
ager at the ESO/MPG 2.2m-telescope on La Silla, and
in the mid-infrared (24 micron) in August 2005 and
April 2006 with the MIPS instrument [9] on board the
Spitzer Space Telescope of NASA. Each observation
covered about half a degree in projection along the
cometary orbit. The comet was at heliocentric dis-
tances of 4.7 AU in April 2004, 5.7 AU out-bound in
August 2005, and 5.7 AU in-bound in April 2006.

Model: In our model we assume that dust is emit-
ted up to a heliocentric distance of 3AU. We expect,
therefore, that all dust grains smaller than 100 micron
have left the fields of view of our observations due to
the influence of radiation pressure. We take into ac-
count dust emitted during all seven perihelion passages
since the last close encounter of CG with Jupiter in
1959. The dependence of the dust production rate on
heliocentric distance is described by a power-law fitted
to the observed dust activity of the comet. Likewise,

the time-evolution of the emission speeds are derived
via a hydrodynamic coma model based on the ob-
served water production rate. The dust size distribution
is described by a power law, and the strength of radia-
tion pressure relative to gravity is inversely proportion-
al to the particle size. The scattering of visible light
and the thermal radiation are described by geometric
optics and blackbody emission, respectively. Dust in
our model is emitted isotropically from the comet. Im-
ages are simulated using a generalisation of the
method introduced by Finson and Probstein [10]. Our
model has the following five free parameters: the ex-
ponent of the differential size distribution, the absolute
value of the emission speeds (related to the dust bulk
density), the absolute value of the radiation pressure
parameter, the dust production rates, and the dust albe-
do.

Results: We find that we can best reproduce our
observations if we assume a size distribution exponent
of -4 and bulk densities on the order of 0.5 g/cm®. The
dust geometric albedo is 4% if the dust is assumed to
be in thermal equilibrium, but 9% if the thermal flux is
derived from the excess colour temperatures observed
with IRAS [1]. To reproduce the observed surface
brightness we require dust production rates of about
200 kg/s. This implies that a significant contribution to
the total brightness of the dust coma near perihelion-
stems from particles larger than 100 microns.
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