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The reaction H+3 + H2 → H2 + H+

3 is among the simplest of bimolecular chemical reactions, and may play an important role in determin-
ing theortho:para ratios of H+

3 and H2 in interstellar environments. Despite its apparent simplicity, the kinetics of this reaction is not
well understood, particularly the branching fractions of the proton hop and hydrogen exchange reaction pathways. In this contribution,
we present a series of steady state chemical models that showhow this reaction can be studied in the laboratory with spectroscopy.
Our first model is based entirely on nuclear spin statistics,appropriate for high temperature, low pressure plasmas. This model is then
extended to account for the possibility of a small number of three-body collisions which could influence the interpretation of spectro-
scopic measurements of the H+

3 + H2 binary reaction. Our final model employs rate coefficients calculated using a microcanonical
statistical approach which takes into account energetic restrictions on certain reaction pathways, which may become important at lower
temperatures. These models are directly aimed at extracting kinetic information about the H+3 + H2 reaction from laboratory spectra of
hydrogenic plasmas.
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