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Abstract

Photoionization heating from UV radiation incident on the atmospheres of hot Jupiters drives planetary mass
loss in the form of hydrodynamic winds. HST STIS observations of HD 209458b, the first hot Jupiter
discovered to transit its host star, have confirmed that the planet is losing atomic hydrogen (Vidal-Madjar et al.
2003) and have suggested that it may be losing Ol and ClI (Vidal-Madjar et al. 2004). These observations,
which can be repeated with the advent of the HST Cosmic Origins Spectrograph (COS), do not necessarily
imply loss of gas at arate large enough to significantly reduce the mass of the planet. HST STIS observations
indicating a population of hydrogen in the n=2 state constrain the structure of the planet's escaping atmosphere
(Ballester et a.~2007). We propose to construct a model of mass loss from hot Jupiter atmospheres, including
realistic heating and cooling, ionization balance, tidal gravity, and pressure-confinement by the stellar wind.
We have already constructed a model that resolves the atmosphere's transition from atomic to ionized hydrogen.

In our proposed work, we plan to also resolve the transition from molecular to atomic hydrogen. We will
employ ray-tracing through our model to explain the HST STIS detections of Lyman alpha and Balmer
continuum absorption by neutral hydrogen in an extended atmosphere around HD 209458b, and we will
experiment with metal chemistry and vertical mixing in an attempt to reproduce the HST STIS measurement of
Ol and CII. Our work will provide predictions for future COS measurements. We will infer the correct mass
loss rate implied by the Vidal-Madjar et al. (2003) observation and search for new observational diagnostics of
hot Jupiter atmospheres.
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