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Quasar environments — what’s the big deal?

 What triggers the activity?
— Internal causes?
— External causes?

* Galaxy interactions/mergers
more common in denser
areas

- More quasars in dense areas?

Merging Galaxies NGC 2207 & IC 2163  Spitzer Space Telescope * IRAC
NASA / JPL-Caltech / D. EImegreen (Vassar) ssc2006-11a




Quasar environments

Earlier studies show mixed results:
— Smith et al (2000) found quasar environments consistent with normal galaxies
— Wold et al (2001) found a galaxy excess within 0.5 Mpc radius

In general quasars thought to occur in “denser” areas

No dependence of density on z at low redshifts

More luminous quasars have larger overdensities at < 100 kpc
radius, but the difference disappears at “Mpc scales (Strand et al.
2008)

Effects of radio luminosity still unclear(?)

Early studies had mainly small sample sizes of few tens of objects,
and no control samples (or poorly matched ones)

More recent studies (e.g. Serber et al 2006, Strand et al. (2008))
have taken advantage of the larger samples provided by surveys like
the SDSS - several thousand objects



Additionally, for studies on environ-

ments, important to have a control
sample of non-active galaxies with
similar properties to the QSO sample
Previous studies generally only match
samples based on redshift
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Full QSO sample (FQS):

— Selected from SDSS — QSO Catalogue (Schneider et al. 2010)
— 416 QSOs: <z>=0.39£0.08 , <M 50> =-22.68+0.62

— Dominated by RQQ (only 24 RLQ)

Full control galaxy sample (FCGS):

— Selected a similar sized sample of “passive” galaxies with a
distribution of redshifts close to that of the QSOs

— 580 galaxies: <z>=0.38+0.08 , <M>=-22.22+0.77
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object:
— 1 ”target” frame
— 3 ”environment” frames

Object detection &
classification done with Source
Extractor

Background:

— Average density calculated from
30 randomly chosen locations in
the field
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* Magnitude limit set at 50%
completeness
* <m;>=22.81%0.22
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*http://star-www.dur.ac.uk/~nm/pubhtml/counts/counts.html
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G falls with radius for
both samples

No statistically significant
difference between
samples



No dependence on overdensity
found for any studied parameter
(redshift, luminosity of the quasar
or its host galaxy, mass of the
central black hole)
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BUT:

Large uncertainties

Radio luminosity of our
"RLQs” is low
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Overdensity around QSOs (and control galaxies) largest at small
radii (r < 200 kpc)

No dependence on redshift, quasar host/nucleus luminosity, black
hole mass or radio luminosity found

The link between quasar activity and the environment less
important than believed



