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Active Galactic Nuclei Probed by QSO

Absorption Lines

Toru MISAWA

Department of Astronomy & Astrophysics, The

Pennsylvania State University, 525 Davey Lab,

University Park, PA 16802, USA

Abstract : Quasars (Quasi-Stellar Objects) are

the extremely bright nuclei found in about 10�
of galaxies. A variety of absorption features

(known collectively as quasar absorption lines)

are detected in the rest-frame UV spectra of

these objects. While absorption lines that have

very broad widths originate in gas that is

probably physically related to the quasars,

narrow absorption lines (NALs) were thought to

arise in galaxies and/or the inter-galactic medium

between the quasars and us. Using high-resolution

spectra of quasars, we have found that a

substantial fraction of NALs arise in gas in the

immediate vicinity of the quasars. We also

found a dramatically variable, moderately-broad

absorption line in the spectrum of the quasar HS

1603
3820. We have monitored the variability

of this line in a campaign with Subaru telescope.

We compared these observational results to

models for outflows from the quasars,

specifically, models for accretion disk winds and

evaporating obscuring tori. It is quite important

to determine the mechanism of outflow because

of its cosmological implications. The outflow

could expel angular momentum from the

accretion disk and enable quasars to accrete and

shine. In addition, the outflow may also regulate

star formation in the early stages of the assembly

of the host galaxy and enrich the interstellar and

intergalactic medium with metals.
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