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Overview

The heliosphere Is forged by competing flows between the
radial solar wind and streaming interstellar plasma. Charged
atoms originating from interstellar space are deflected
around the heliopause, shown In the left graphic by the
stream lines, via the magnetic field surrounding the
heliosphere. Neutral atoms may penetrate this barrier
however, complicating the dynamics.
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Hydrogen, protons, and electrons are the bulk constituents
of space plasmas. Every so often a close encounter occurs
between hydrogen atoms and protons and an electron Is
exchanged between them, i.e. a charge-exchange. This
mechanism Is used to couple the fluid lon and kinetic
neutral descriptions of the plasma in the heliospheric
simulations. Our goal is to understand the effects of
various assumptions and techniques of the charge-
exchange process in the heliosphere & local interstellar

medium.
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Model Results
We have tested the following cases, all under the hard- Comparisons were made between the semi-analytic integral
sphere assumption for collisions, using the full 6D (A & B) and the Monte Carlo accumulated (C & D) energy
hydrogen distribution (3 space + 3 velocity): source terms.
* Charge exchange rate, and momentum/energy * Momentum and energy |
source terms source terms agree
* Maxwellian and kappa protons * Hard-sphere premise
* Exact and Taylor/asymptotic series approximation for kappa protons is
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