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Abstract

Imaging data of comet 67P/Churyumov-
Gerasimenko (hereafter 67P) obtained by OSIRIS
cameras on board the Rosetta spacecraft show
multiple occasions of large dust aggregates being
ejected collectively from the nucleus. We will
present physical properties of these boulders,
characteristics of their motion, and their inferred
source region on the nucleus. We will also discuss
about our modeling effort for understanding the
possible condition that triggers such events, with
further implications on the general picture of
cometary activity.

1. Introduction

Dust particles ejected from 67P have been observed
and characterized by different instruments on board
the Rosetta spacecraft [1 and references therein], and
show a broad range of sizes and morphologies [2].
Among them are large boulders, usually decimetres
in size [3], even with resolved shape [4]. Dust
particles with similar sizes were also found near
comet 103P/Hartley 2 [5]. While rocket forces have
been suggested to explain the motion of such
particles in the coma [5, 3], details on their initial
liftoff and acceleration remain unclear.

2. Observation

In January 2016, the shutter of the OSIRIS Wide
Angle Camera started operating in the so-called
“ballistic” mode, and obtained a large number of
multi-exposure images. Each one of these images
consists dozens of brief exposures with pauses in
between. These images are advantageous for
studying slow-moving large particles in the vicinity
of the nucleus.

In a handful of observations carried out during March
to June 2016, when the comet was on its out-bound
journey, we identified groups of individual dust
particles moving near the nucleus. These particles,
observed shortly after being emitted, appeared not
entrained in nominal “jets”. They also appeared to
have originated from a certain “radiating point” on
the nucleus surface.

3. Data analysis

Photometric analyses were done on the tracks left by
the motion of these boulders, showing them to be: 1)
large in size, reaching more than one metre in
diameter; 2) irregular in shape, as manifested in the
brightness variation along the tracks; 3) moving at
speeds of decimetres per second; 4) rotating with
typical period of a few tens of seconds.

The possible source region of these boulders, as
inferred by back tracing of the tracks, lies in the Bes
region, close to the rim of the smooth sandy plane of
Imhotep on the large lobe. This area has been
identified to be one of the most active areas in the
southern hemisphere of the nucleus [6].

It is also noticed that such events were not
spontaneous, but rather, showing a pattern of diurnal
repetition, which might be linked to water ice
sublimation at the source.

4. Modelling

We modeled the thermal environment of individual
boulders and their immediate surroundings. The gas
pressure generated by sublimation of volatile ices is
examined in search of possible conditions for lifting
the boulder against its own gravity. Results from test
cases with different parameters might reveal key
factors for the occurrence of such events, and further



shed light on understanding the mechanism behind
similar activities.
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