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Quickie Intro: Accreting Circumnuclear Gas

Broad Line
Region

(Urry & Padovani 1995)
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e Traced by Fe Ka profile, line-of-sight neutral absorption &

Compton reflection




RXTE's Legacy: The AGN Spectral Variability Database
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Time scales of months—years are interesting for AGN! J
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Variability in Line of Sight Absorbers

e Variations in X-ray absorbing columns in both Sy 1s & 2s, on
time scales of hours—years (Risaliti+ 2002, Puccetti+ 2007,
Turner+ 2008)
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Lamer+ '03: NGC 3227:
3-month eclipse, 2000-1
ANy =3 x 102 cm™2

R ~ 10 — 100 lt.-days

2100 BLR cloud likely
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Intro. Absorption Spectral Surveys r—-R—m Future

RXTE Monitoring of Cen A Reveals a Clumpy Absorber
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credit: NASA/CfA/R.Kraft/MPIfR/ESO
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Variability in Line of Sight Absorbers
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Rivers, Markowitz & Rothschild, 2011, ApJ, 742, L29
RXTE monitoring of Cen A, Jan. 2010-Jan. 2012

6-month long eclipse, 2010-1
ANg = 8 x 102 ¢cm~—2
ng ~3x107 cm™3; D ~ 3 x 10'® cm
R ~ 0.1 —0.3 pc (Torus cloud likely)

Ny monitoring with RXTE: complementary to short-term results
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Clumpy torus models

Narrow Line

Region
Broad Line

Region

Accretion

Disk

Future

e.g., Nenvoka et al. 2002, 2008;

(Urry & Padovani 1995) Elitzur & Schlossmann 2006




Clump in Cen A
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RXTE Spectral Surveys: Long-term average X-ray spectral properties

Summed spectra from all archival data. Sample spectrum /fits:

e References for long-term-averaged AT G ]
spectral parameters e.g., (Fao—100) —

reduce ambiguity due to source
variability

e Rivers, Markowitz & Rothschild
(20113, ApJS, 193, 3) sk

23 Brightest AGN at 100 keV (the
~ 20 — 200 keV sky is only recently
becoming explored)

PCA + HEXTE, covering 3 — 100 keV

Normalized ctss™' keV™'

X

X
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¢ Rivers, Markowitz & Rothschild, in ]
prep.: Expanded Survey: 97 AGN, et Erergy eV
3— 230 keV




RXTE Spectral Surveys: Long-term average X-ray spectral
properties

e Compton Reflection
confirmed in ~ 85% of the
brightest Seyferts.

e R(Sy2) ~ 2 x R(Syl)

e Fe Ko Line Flux: ~ 30%
from C-thick gas.

e Future RXTE Archival
Work: Fe Line Flux &
Compton Hump Variability;
Testing Clumpy-Absorber
Models

Seyfert 1I's
.
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Seyfert2's
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e T e R e
R — I — m Correlation in GBHs & AGN

Global correlations and correlation within individual GBHs;
Global correlations across AGN:
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NGC 4507
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oot 2 Thin disk migrates inward
Rivers et al. (2011a) as Lpoi/LEda increases?

(e.g., Esin et al. 1997)

eFor individual AGN: poor S/N above 10 keV can yield spurious
correlations (Vaughan & Edelson 2001) and Nandra et al. (2000).

Zdziarksi et al. (2003)
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e T e R e
RXTE Spectral Monitoring of NGC 4151, 1996-2004

Markowitz et al., in prep:
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Absorption Spectral Surveys

Future:
eROSITA

extended ROentgen Survey
with an Imaging Telescope
Array

Solar direction
(MPE)

Primary Instrument aboard

Spectrum X-I' (ESA): Launch: late
2013(?) from Baikonur

First X—raé survey of entire sky

since RASS (but 30x more

sensitive!

Monitor entire sky over 0.2-10 keV
with CCD resolution (detectors
based on XMM EPIC pn)

ROSITA

Lobster

Future




Absorption Spectral Surveys 7 Future

Future: eROSITA

Exposure after 4 years:

Largest survey of Fe Ka profiles and line-of-sight
absorbers to date

Long-term monitoring: variability in absorbers and
Fe Ka components, as a function of luminosity &

object type




Intro Absorption Spectral Surveys 7 Future

Summary

-

e Long-term (months—years), sustained, broad-band X-ray spectral
monitoring with RXTE — -
©® Constraints on geometry, properties of circuiint

e Pathfinder investi
and brightest AGN accessible to MIRAX-HXI (Iaunch ~2016,
hopefully: ~5-200" rmaybe LOFT?)

° Broad—banci?n_it ring, including > 10 keV, necessary for accurate

Compton hump studies
-
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Reverberation Mapping with the Fe Ka: Line

NGC 3227 (Markowitz et al. 2009)
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(Related: see also: Markowitz, Edelson & Vaughan 2003; Vaughan & Edelson 2001; Nandra et al. 2000)
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