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Abstract. Emission-line observations made with the Spitzer Space Telescope are used to test
the predicted ionizing spectral energy distributions of various stellar atmosphere models.

Keywords. ISM: abundances, H ii regions, stars: atmospheres, galaxies: individual (M33, M83)

We observed emission lines of [S iv] 10.5, [Ne ii] 12.8, [Ne iii] 15.6, & [S iii] 18.7 µm
from M33 and M83 cospatially with the Spitzer Space Telescope using the Infrared Spec-
trograph (IRS) in short-high mode (SH). Some results are shown in Figure 1.
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Figure 1. a) Theoretical predictions of the ratio of fractional ionizations <Ne++>/<S++>
vs. <S3+>/<S++>, computed using our photoionization code NEBULA (e.g., Rodŕıguez &
Rubin 2005). The lines connect the results of nebular models calculated using the
ionizing SEDs predicted from various stellar atmosphere models as labeled, changing
no other parameter except the SED. For the H ii region models calculated with Pauldrach
et al. (2001) atmospheres, the solid line connects models with dwarf atmospheres and
the dashed line connects models with supergiant atmospheres. To compare our data with
the models, we need to divide the observed Ne++/S++ and Ne++/S3+ ratios by an as-
sumed Ne/S abundance ratio. We use the Orion Nebula Ne/S = 14.3 (Simpson et al.
2004). The open circles (M83) and stars (M33) are derived from our observed line fluxes.
b) The same as panel a) except the ordinate is <Ne++>/<S3+>. Both panels dramatically
illustrate the sensitivity of the H ii region model predictions of these ionic abundance ratios to
the ionizing SED that is input to nebular plasma simulations. The M33 and M83 data lie closest
to the Pauldrach et al. and Sternberg et al. (2003) supergiant loci.
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