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Observations of thelron K line profile

» Review of previous observations of theiron K line

+ XMM-Newton and Chandra observations of theiron K line -
how broad istheiron K line- isthereadistant (narrow)
component - what is the effect of photoionisation?

» Evidencefor theKerr Metric from Iron K line Observations -
MCG -6-30-15, X TE J1650-500.

* lronK edgelike featuresin NLS1s (1H 0707-495, PG 1211+143,
PDS 456) - reflection dominated disc or complex absor ption

» Evolution of the X-ray Spectra of AGN
* lron K linevariability - prospects for reverberation mapping
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Obscured central X-ray emission
black hole fegion

Relativistic Iron Line Profiles
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AGN acaetion disc—the FeKa line
Hard X-raysilluminate ‘cold’ inner accretion disc

Broad Iron Ka seen by Refledion

M CG-6-30-15: Tanaka et al. (1995) NGC 3516: Nandraet al. 1999
o + R ﬁ -
i t : f f j,ﬁw | i + i ﬁ _
ER ﬁmﬂ% 77777 lfﬁH t, [ b +f+_+- ------ ﬁH #—H
4 }IE:ner'gyé (kev) ;: é 8

Energy (keV)

James Reeves, Univ. Leicester



K-alphalines: Observation (ITP Black Holes Conference 2/26/02)

How Broad isthelron K line Profile?

Nandraet al. (1997 vs. Lubinski & Zdziarski (2001)
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The XMM -Newton Observatory

XMM -Newton is comprised of 3 main EPIC (European Photon | maging

scienceinstruments: - Camera): X-ray | maging
Spedroscopy using 3CCDs (2
MOS, 1 PN)

RGS (Reflection Grating
Spedrometer): High resolution
Spedroscopy from 5to 35A

OM (Optical Monitor) —
Optical/UV imaging, photometry
and spectr oscopy
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ASCA Observations of thelron K Profile of M CG-6-30-15
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M CG-6-30-15—extraction of energy from a spinning black hole?
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Iron K linefrom aKerr Black Holein XTE J1650-500?

Emissivity ~5.4+0.5
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Refledion dominated spedrum from
inner disc? (Fabian et al. 2002
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Iron K Absorption in the Quasar PDS 456

M odelling requires an extreme highly ionised absor ber of N,~10?* cm
and logu~3.5. L ower ionisation component (L -shell Fe) also required.
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Broad Band EPIC X-ray Spectra of Seyfert 1 Galaxies
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An evolutionary scheme?
Lower Luminosity Higher Luminosity
(BLSy1) (NLSy1, QSO)
Strong narrow iron line — No narrow iron line
(viamolecular torus, BLR) (no torus and no QSO 117?)
Disc emission lines - Featureless reflected continuum?
Soft X-ray absorption - Transparent spectrum
(lower ionisation) (higher ionisation)
Flat X-ray continuum - Strongly curved continuum
(less comptonised) (more comptonised)
Low mdot — High mdot
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Rapid Variability of thelron K line
MCG —6-30-15, RXTE, Vaughan & Edelson (2007)
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Conclusions - Observations of theiron K line

* Broad, redshifted iron K li nes are only observed in the Seyfert 1
galaxies, Mrk 766and M CG-6-30-15 - linked to RGS disc lines?

» Recent XMM-Newton discovery of Kerr profilein XTE J1656G500

» But lonised FeK disc emission isfound in luminous Seyfert 1s, Mr k 205
and Mrk 509, centred near 6.7 keV.

* Broadlines: Mrk 766 and MCG -6-30-15
» lonised (broad) lines: Mrk 205 and Mrk 509

e Narrow Linesonly: NGC 4151 Mrk 359 1C 4329, Fairall 9 (Gondoin
et al. 2001), NGC 5548, NGC 3783 (Chandra, Kaspi et al. 2001)

e NoironK lines; 3C 273 and PDS 456

» Asamptions of a standard, cod accretion disc probably too simplistic?

Conclusions...

* Narrow iron K li ne emission appear s ubiguitousin Seyfert 1s
Widths / Strengths of lines are similar (0<5000km s1; EW~75¢V).
Origin of narrow comporent Molecular Torus and/or outer BLR

» Narrow iron line missing in luminous quasars. | mplications for the
existence of clasdc typell quasars.

* New X-ray spedral featuresfound inthe NLS1s, PG 1211+143, PDS
456and 1H 0707-495. Consists of strong edge-like feature near 7 keV.

» Originates closeto central engine. Partial covering absorber from dense
cloudsin vicinity of disc or further examples of extremal Kerr line
profiles

« How common isthe Kerr Metric for Iron K linesin AGN and GBHC
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