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In this study, we model the atmosphere of the Jovian satellite Europa using the Direct Simulation Monte Carlo (DSMC)
method. ESA's JUpiter Icy Moons Explorer (JUICE) and NASA's Europa Clipper mission will encounter Europa with flybys
in the 2030s and sample the moons atmosphere using mass spectroscopy. Here we investigate the impact of molecular
interactions, photochemistry and the influence of a non-condensable gas (O,) on a sublimated water atmosphere.

Europa Results
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macroscopic gas dynamics. In this study, the DSMC model

Harrah [2] is used to simulate Europa’s atmosphere and Photochemistry, such as the photo-dissociation of water to

compared to the collisionless exosphere model of the | | hydroxyl (OH) and atomic hydrogen (H) can influence the
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Europa’s tenuous atmosphere is effectively collisionless. However, collisions with faster moving photochemical products
(e.g., H) can inflate the number density of H,O at higher altitudes. While the number density of sublimated H,O is strongly
temperature dependent, this is less the case for sputtered O,. Next step is to model plumes with the DSMC model, that
transition from being collisional near the surface to ballistic to the near-vacuum of space.
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