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Modeling of the Martian oxygen and hydrogen coronas
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Although the Martian coronas are traditionally modeled by Chamberlain approach based on the Liouville theory, recently they
are sometimes calculated by using the direct simulation Monte Carlo (DSMC) method, which is a standard numerical methoc
for solving rarefied gas flows. Chamberlain theory calculates the exospheric densities and velocity distributions using exobas
conditions as boundary conditions on the assumption that no collisions occur above the exobase, exobase parameters are unifc
over a spherical exobase, and the exosphere is spherically symmetric. Above the exobase, however, there exists a transitiol
domain (between collision and collisionless domains) where the collision frequency is not high enough to maintain equilibrium
in the flow but the momentum exchange within the flow is still important. Moreover the exosphere is not spherical symmetric
due to non-uniform exobase parameters. We are developing DSMC model based on the Boltzmann equation to account for tt
above effects. In this paper, we will discuss the escape rates of oxygen and hydrogen from Mars calculated by DSMC mode
considering the transitional domain, and compare them with those calculated by a collisionless Chamberlain approach.
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