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Introduction:  Cometary activity is not homoge-

nously distributed across the nucleus surface, but often 

localized in specific areas where most of the sublima-

tion takes place. As the gas expands into the vacuum, it 

drags along dust particle, leading to the creation of dust 

structures in the coma. The shape of these dust jets 

depends on many factors, including viewing geometry, 

rotation on the nucleus, size and initial velocity of the 

particles, localization and size of the sources, local 

topography, existing gas flows. 

Models:  A first explanation of this phenomenon 

has been proposed by [1], with a simple description of 

dust jets as created by active dust emitting sources on 

the surface of a rotating nucleus. Since then, new ob-

servations and missions to comets have helped us to 

understand better the formation and evolution of the 

jets. In the last years we have developed the numerical 

code COSSIM (COma Structures SIMulator) with the 

specific goal to simulate jets from the initial sublima-

tion phase on the surface (or in the sub-surface), to the 

expansion of the gas/dust flows in vacuum up to sever-

al thousands of km away from the nucleus. Our model 

has been validated by simulating the behavior of dust 

jets for comets 9P/Tempel 1 ([2]) and 81P/Wild 2 

([3]). For both cases we found a very good agreement 

between our results obtained from inversion of ground-

based data and in-situ measurements from the space-

crafts. 

Application to 67P:  As part of the worldwide 

community effort to support the Rosetta mission, we 

applied our model to the spacecraft target comet 

67P/Churyumov-Gerasimenko. We used ground-based 

data acquired during the last perihelion passage, from 

Oct. 2008 to Apr. 2009. ([4] & [5]). We inverted the 

spin axis orientation of the comet and found a best so-

lution with RA=40º ± 10º and DEC=70º ± 10º. We 

applied then COSSIM to reproduce the observed jets 

over this epoch (Fig.1). We can explain all the activity 

with the presence of three active regions localized at 

+60º, 0º, and -45º in latitude (all values ± 10º). We 

tested our results by simulating what the activity should 

have been at the last perihelion passage (2003) and 

found that the parameters retrieved from the 2009 ap-

parition apply perfectly to the 2003 apparition. This 

means that no significant changes in spin orientation 

and distribution of activity at the surface occurred in 

the last orbits of the comet. We finally use this infor-

mation to present a simulation of activity for the epoch 

2014-2015 when Rosetta will be investigating the com-

et in-situ.  
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Fig1: Example model of dust jets for 18 Feb. 2009. Left 

panel is a Laplace filtered image. Right panel is the same 

with simulations overlaid in white. The model reproduces the 

shape and direction of all the jets. Note that the long spike in 

the south-west direction is the dust trail and was not included 

in the simulation.  
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