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Lum, .. vs. Hardness Ratio
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X-ray signatures of circumnuclear gas

Intrinsic X-ray absorbers, most nearby AGN (Blustin et al 2005, McKernan et al 2007)
Discrete absorption lines show:
Multiple X-ray zones
X-ray gas covers ~6 orders mag in ¢
Columns 10%° - few x 10%* cm™
Hard-band data show columns ~102° ¢cm in play
Absorption is outflowing:
few hundred - few thousand km/s for low Nu/¢ zones,
few thousand - tens of thousands of km/s for highest Nu/E zones (Tombesi et al 2010)

Natural extension of UV partial-covering absorber complex

Outflow may transport significant energy, e.g. Pounds et al 2008 (PG1211+143), Reeves
et al 2009 (PDS 456 )

Winds 1nevitable for sources accreting at high fraction of Eddington (King 2010)
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No source whose X~r89 Properties cannot |

be exPlained with absorption models
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Fe K emission from absorber complex can be fairly weak

Miller et al 2009 & Yaqoob & Murphy - must consider all sources of opacity and
cannot ignore line self-absorption with t~3.5 at Fe Ka
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Spectral Variability

Mrk 766
Miller,et al ‘07,
Turner et al ’07

Deep Fe K edge

Fe xxv. xxvi outflow
13,000 km/s

Can model as
variable covering

Variable covering by large columns 1n

Mrk 766 0-60% (Miller et al 07, Turner et al *07)
NGC 3516 30-70% (Turner PDS et al *08)
MCG-6-30-15 50-100% (Miller et al ‘08)

Supported by Risaliti et al 2009a, 2009b - evidence for obscuration/de-obscuration
in NGC 1365



Spectral Variability

Monte Carlo simulation (L. Miller) of constant continuum source surrounded by
neutral absorbing clouds

Expect flux and spectral variability from absorption changes
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Absorber changes in NGC 3516
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Not a simple ¢ change (cf Mehdipour et al 2010)

Need covering changes - such may also explain flux
variability

PIN-band variability may be from passage of
Compton-thick clumps of gas
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Compton-thick wind models

_Sim et al 2008
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edge and blue-shifted Fe K& absorption
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“red wing” produced by scattering and
absorption - not by GR effects!
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Summary

Clear evidence for outflowing X-ray absorber complex in AGN tracing columns
10%0- 10%° cm™ ionized gas

Natural extension of partial-covering UV gas

We are not seeing a naked accretion disk, circumnuclear gas exists at tens -
hundreds of 1

Absorption models explain spectral and timing properties with covering changes
and reverberation (see L. Miller talk)

Compton-thick wind/reverberation models look promising to explain even the
most complex sources




