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Abstract:
Electron-positron pair creation is investigated in and around accretion flows within active galactic
nuclei. First, two-temperature accretion disk models from the 1970’s are re-examined, and the effects
of pairs on disk structure are calculated. It is found that thermal pah- production produces insufficient
pairs to greatly affect the disk, but that nonthennal processes produce sufficient pairs to significantly
alter flow structure for a wide range of parameters. Then improvements are made upon earlier studies
of pair-induced over- cooling of two-temperature spherical accretion flows. It is found that thermal
processes produce insufficient pairs to cause over-cooling; however, nonthennal pair production can be
an effective cooling agent. Finally, the origin, vertical structure, and radiation spectrum of steady-state
pair cascade atmospheres surrounding accretion flows are investigated, by developing computer codes
to model radiative transfer, scattering, pair production, and pair annihilation. It is found that substantial
pair atmospheres may develop above accretion flows which emit even a small fraction of their
luminosity as gamma- radiation. The radiation spectrum emitted by the flow may be significantly
reprocessed during transit through the atmosphere, leading to interesting observational consequences.
The conclusion is reached that under modest and reasonable assumptions, pairs can significantly alter
the accretion flows within, and the radiation spectra emitted from, the central engines of active galactic
nuclei. 
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