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Abstract. We have calculated 2448 interstellar cloud models to investigate the formation and
destruction of high rotational level H2 according to the combinations of five physical conditions:
the input UV intensity, the H2 column density, cloud temperature, total density, and the H2
formation rate efficiency. The models include the populations of all the accessible states of
H2 with the rotational quantum number J < 16 as a function of depth through the model
clouds, and assume that the abundance of H2 is in a steady state governed primarily by the
rate of formation on the grain surfaces and the rates of destruction by spontaneous fluorescent
dissociation following absorption in the Lyman and Werner band systems (Black & van Dishoeck
1987). The high rotational levels J = 4 and J = 5 are both populated by direct formation into
these levels of newly created molecules, and by pumping from J = 0 and J = 1, respectively.
The model results show that N(4)/N(0) and N(5)/N(1) are proportional to the incident UV
intensity, as predicted by Jura (1975), and are linearly decreased with the logarithm of molecular
fraction, log f .
Also, recent observational results are discussed with reference to the calculated models.

Twenty-four high resolution spectra of H2 in the LMC and SMC (Tumlinson et al. 2002),
and three translucent clouds (Sonnentrucker et al. 2002; Sonnentrucker et al. 2003; Rachford
et al. 2001), observed by FUSE, provide an appropriate data set to examine the models. We
have surveyed 54 early-type stars in the Galactic disk and halo with the Berkeley Extreme and
Far-Ultraviolet Spectrometer (BEFS), part of the ORFEUS telescope, to obtain interstellar H2
absorption spectra for this research. The observed high rotational H2 level line ratios are well
followed in the models, so that we can estimate the densities of the clouds from the models.
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