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Overview

As the solar wind (SW) expands it collides with the partially ionized plasma of the local interstellar
medium (LISM), the relative motion of the sun through the LISM then create a tear-drop shaped
heliosphere . I present results from three dimensional simulations of both the ion and neutral phases
of heavy elements of the LISM as they interact with the heliosphere. My code takes plasma data from
a 3D SW-LISM as its input, then computes ion and atom trajectories, including charge-exchange
collisions where particles change between ion and neutral states.
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Key Findings
The most striking feature of the simulation
is the focusing cone that forms behind
the Sun due to gravitational lensing.
Another interesting feature of these
results is the oxygen wall that forms just
upstream of the heliopause due slow
neutral oxygen that has formed after slow
ions have neutralized. Finally, secondary
neutral atoms that have interacted with
the heliosphere through charge-exchange
are naturally generated in the code, and
these have important implications for
NASA's Interstellar Boundary Explorer
(IBEX) mission (see figure C).
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Impact
This research helps the scientific understanding
of observations with IBEX. IBEX has scanned
Heliosphere, but the data on "heavy" neutral
atoms such as Helium, Oxygen and Neon has
not yet been put into the context of heliospheric
structure. My simulations will allow different
ideas for the structure of the heliosphere to be
tested against IBEX data.

Explanation
The heliosphere is a provides a natural shield
from galactic cosmic-rays, while the termination
shock may be the source of anomalous cosmic
rays. Studying the heliosphere will help us to
understand and predict the level of cosmic ray
exposure for Astronauts.
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