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Modeling dissociation of molecular hydrogen

Torsten Elwert!, Gary J. Ferland!', William J. Henney?,
and Robin J. R. Williams?

!Department of Physics and Astronomy, University of Kentucky, 177 Chemistry/Physics
Building, 600 Rose Street, Lexington, KY 40506-0055
email: elwert@pa.uky.edu, gary@pa.uky.edu
2Centro de Radioastronomia y Astrofisica, Universidad Nacional Autonoma de Mexico,
Campus Morelia, Apartado Postal 3-72, 58090 Morelia, Michoacan, Mexico
email: whenney@gmail.com

3 Atomic Weapons Establishment, Aldermaston, RG7 4PR, UK

Abstract. Detailed multi-level, self-shielding calculations of molecular hydrogen photodissocia-
tion fronts show that the commonly used 3-level approximation (Tielens & Hollenbach (1985))
frequently breaks down and gives inaccurate results for the photodissociation and heating rates.
One possibility is the use of the extensive molecular hydrogen model recently included in
CLOUDY (Shaw, et al. (2005)). However the resulting models are very time consuming, there-
fore we present improved approximations for the Solomon rate, the main destruction mechanism
for a broad range of physical parameters (PDR density, incident FUV flux: GO) by modifying the
rates given by Draine, & Bertoldi (1996). The behavior of typical PDR models in the transition
region, where molecular hydrogen forms, is then compared using the detailed model in CLOUDY
and the two other approximations. We are also examining the inclusion of this approximation
into the self—consistent dynamic models of steady ionization fronts discussed in Henney, et al.
(2005).
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