HR4AGN Proposal 

Pam Thompson – version 1

Background

The term, “active galactic nucleus”, or AGN, is used to describe the energetic central region of galaxies.  The energy being emitted in this region of galaxies with an AGN is equal to or greater than all the stars in the galaxy combined.  Most galaxies exhibit only absorption lines in their spectra, as the upper atmospheres of their stars are absorbing most of the light they generate.  A galaxy with an AGN will additionally have emission lines as gas becomes super-heated in the nucleus.

The basic structure of an AGN consists of a super-massive black hole at the center of the galaxy, surrounded by an accretion disk.  As gases flow onto this disk they are heated and become luminous.  Although the accretion disk has a blackbody emission that peaks in the ultraviolet, it has no spectral emission lines.  However, near the accretion disk there is a separate region of fast moving hydrogen gas that, being heated by the accretion disk, produces Doppler broadened emission lines (the motion is broadened to speeds equivalent to at least 10,000 km/sec.)  This area of gas although not resolved, is known to be separate from the disk due to it’s lag time in emissions during brightening events.  Clouds of cooler gas farther from the accretion disk have characteristic narrow emission lines.  Along the same plane, surrounding the accretion disk is theorized to be a dense torus of gas and dust.  Perpendicular to the disk and issuing from the central region are two opposing jets, which are mainly synchrotron radiation.  These jets can continue outward for great distances many light years across, and have strong radio signatures.

AGNs are divided into two main subclasses, Seyfert Galaxies and Quasars. Since they were both discovered independently of each other, at first it was not realized that they were actually related objects. This is due in part to the fact that Quasars are seen at very great distances, so that only the super luminous core is resolved, and the relatively faint outer portion of the galaxy is lost in it’s brightness. Seyfert galaxies accrete material at a lower rate than quasars, and are therefore less luminous at their cores. Consequently, their outer regions are visible, making them easier to be identified as galaxies. 

Additionally, there are two types of AGN, that according to the Unified Model are thought to be the same objects when viewed from different perspectives.  Both types of AGN are theorized to have a torus of dense dust surrounding the accretion disk.  In AGN Type I, the view is face on, looking up/down on the ring of the torus, enough to detect the fast moving gas near the accretion disk, so that both the narrow and broad emission lines are apparent.   In AGN Type II, the view is thought to be looking through the torus, edge on, so that the fast moving gas, and the broad emission lines are obscured by the dust, leaving only the narrow emission lines visible in the spectra. Since most quasars have been discovered visually, and are extraordinarily bright, they are reasoned to be Type 1, where there is no interference from the dust of the torus.  Type II quasars are relatively rare, mostly because they are harder to identify because the dust of the
