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Abstract

Rosetta is orbiting comet 67P/Churyumov-
Gerasimenko since August 2014. The OSIRIS
camera [1] onboard this spacecraft has acquired
hundreds of images of the nucleus surface, with a
spatial resolution down to the decimeter scale [2].
The images reveal a complex nucleus surface made of
smooth and hummocky terrains, covered partially or
entirely by dust or exposing a consolidated material,
pits, cliffs and fractures from the hundred meter scale
to the decimeter scale [3]. The nature and origin
of these terrains and geomorphological features are
far from being understood but remain of paramount
importance to better constrain the formation and
evolution scenario of the nucleus of 67P and comets
in general.

This study focuses on the link between the nucleus
gravitational slopes and surface morphology, to pro-
vide constraints on the nature of the cometary mate-
rial and its mechanical properties in particular (ten-
sile strength, shear strength and compressive strength).
The derived strengths can also be used to constrain the
origin of the nucleus of 67P.

We derive a low tensile strength for the nucleus, typ-
ically from a few tens to a few hundreds Pa [4]. Our
results tend to favour a formation of comets by pebble
accretion in a region of higher concentration of parti-
cles like a vortice [5, 6, 7], which implies a gentle for-
mation process by accretion at low velocity on the or-
der of 1 m s−1 or less. On the contrary, the hierarchical
accretion model with velocities up to 50 m s−1 for par-
ticles larger than 1 m [8], or the collisional scenario be-
tween two large bodies of tens of km or more with an
internal compression by gravity larger than 10 kPa [9],
although not excluded, are less favored. This points

Figure 1: Red/blue anaglyph of overhangs (white ar-
rows) at a high spatial resolution of 18 cm per pixel, in
the Maftet region. Image NAC_2014-10-19T13.18.55.

towards a primordial nucleus, which might have not
been strongly affected by collisions since its forma-
tion.
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