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Introduction: The Cometary Atmosphere Simula-

tor (CASIM) is designed to simulate in 2-D and 3-D 
the complex interaction between the cometary atmos-
phere and the hypersonic solar wind using a multi-
fluid approach.  Our simulator is based on the solution 
of multi-fluid equations using an efficient adaptive 
Cartesian mesh. It is designed to use the capabilities of 
highly parallel super-cluster computers [1]. 

Simulation of Halley comet: The CASIM code is 
based on a real-time computational combination of two ele-
ments: 

- A hydrodynamic element that solves in two 
dimensions the MHD equations for ion, elec-
tron and neutral groups using an adaptive 
TVD-Lax-Friedrich algorithm. 

- A physicochemical element that evaluates the 
contribution of the chemical reactions and the 
physical interaction (frictions) of various spe-
cies in the coma. 

Unlike in single fluid schemes, the multi-fluid rep-
resentation of the ions, electrons, and neutral popula-
tion gives an improved view of the coupling between 
those species and the resulting coma boundaries at 
different spatial scales. The CASIM code has the ca-
pability to simultaneously achieve a high resolution in 
the inner coma and to extend to large distances. 

In this paper we present some results of the 3D 
multi-fluid simulations of the atmosphere of a Halley-

type comet with an outgassing dominated by water 
molecules.  In theses simulations we consider a set of 
parameters globally consistent with Halley’s parame-
ters as they were observed during the 1986 flybys. 
These simulations show in great details the effect of 
the interaction between the warm solar wind plasma 
and the colder cometary gas. One of the interesting 
results of this example is that it reproduces the ex-
pected electron temperature profile and showed the 
expected electron cooling effect by water molecules in 
the inner coma.  We can also see the effect of the elas-
tic collision between ions, electrons, and neutral in 
shaping the cometary coma. 
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Figure 1: Example of a 3-D CASIM result for a Halley-type comet: Large-scale 
normalized ion gas pressure.   
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