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Stellar Atmospheres:
Radiative Transfer



Sources of Opacity: slowly varying affects continuum; rapid

variations — dark spectral lines

1. bound-bound transitions: photons "lost” fo beam at discrete is

2. free-free transitions: absorption & bremsstrahlung - no preferred i

3. bound-free transitions: photoionization* - any photon w. A < hc/y

4. electron scattering: Thompson scattering at high T, p; also Compton or

Rayleigh scattering

* photoionization of H- ions important continuum opacity source in stars cooler than FO
B and A stars: continuum opacity from photoioniz. of H atoms or free-free absorption
O stars: electron scattering and photoionization of He

Fig. 5.2. Different kinds of tran-
sitions between energy levels. Ab-
sorption and emission occur be-
tween two bound states, whereas
ionization and recombination
occur between a bound and a free
state. Interaction of an atom with
an free electron can result in a
free-free transition
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SOURCES OF OPAC\TY DIFFERENT AT
DIFFERENT TEMPERRATORES
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OPACITY ALSo DEPENDS ON DENSITY,
COMPOSITION, TEMPERATOURE
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WiTHiN STAR, ANY PHOTON AMOVES (A NEARLY
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7o UNDERSTAND CONDITIONS IN STELLAR ATHCSPHERE
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FOR PLANE -PARALLEL GRAY ATMOSPRERE -
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