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AGN X-ray spectrum
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Total observed spectrum

(Haardt, Maraschi 
& Ghisellini 1994)

(Adapted from 
Fabian et al. 1997)
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Soft X-ray Weak AGN

AGN notably faint in soft X-rays wrt their optical fluxes

αOX = log (F2keV/F3000Å)/log (ν2keV/ν3000Å) < -2
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(Steffen et al. 2006)

’

(Laor et al. 1997)
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X-ray weakness origin
1) X-ray absorption

- important targets to study WA 
ionization structure & geometry
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X-ray weakness origin
1) X-ray absorption

- important targets to study WA 
ionization structure & geometry

2) Strong variability

- cf light bending (Brandt et al. 2000)

(Miniutti et al 2003; 
Miniutti & Fabian 2004)
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X-ray weakness origin
1) X-ray absorption

- important targets to study WA 
ionization structure & geometry

2) Strong variability

- cf light bending

3) Intrinsic property

- high accretion rate: photon 
trapping, inefficient corona, etc

(Brandt et al. 2000)
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(Miniutti et al 2003; 
Miniutti & Fabian 2004)
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1) U-B - selected SXW AGN
AGN in the PG catalog

z < 0.5

ROSAT observations

10/87 soft X-ray 
weak AGN

αOX
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(Brandt et al. 2000)
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The Brandt et al. SXW AGN sample

PL modified by a WA
(Piconcelli et al. 2005,

Schartel et al. 2005)
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NL QSO PG 1001+054

Heavy absorption (WA?) 
+ soft excess 

+ Fe line

(Piconcelli et al. 2005, 

Brinkmann et al. 2004)
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BAL QSO PG 1411+442

Variable complex absorber
Still X-ray weak

(Miller et al. 2006)
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RL BAL QSO PG 1004+130

Two-zone WA 
+ soft excess 
+ lines from torus or WA

(Piconcelli et al. 2004, 

Brinkmann et al. 2004)
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BAL QSO PG 2112+059
∆S
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2005 MOS

2005 pn
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ξ ~ 5.6 erg cm s−1

2005
ξ ~ 0.2 erg cm s−1

Deep minimum states: 
WA+reflection from ionized disk

Variability: light bending

(Schartel et al. 2005, 2007)
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miniBAL NLSy1 PG 1535+547
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Disk reflection-based or 
absorption-based model

Variable WA

No more SXW αOX is 
definitely a variable parameter

(Ballo et al. 2008)

PG 1535+547 vs. optically 
selected QSO
underluminous in X-ray
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PG 1011-040 & PG 1126-041

Evident strong absorption (cf EPIC 
spectra of PG 1535+547) 
Emission features @ ~ 0.57 keV 
(OVII) and ~ 6.4 keV (Fe Kα)

Excess @ E > 5 keV described adding 
an absorbed PL - NH ~ 9·1023 cm-2

Very steep PL (Γ ~ 2.8), also for a 
NLSy galaxy
Still features in the residuals
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2) Spectroscopically-selected SXW AGN

Randomly selected undetected sources for 
Chandra & XMM-Newton observations:

14/54 SXW candidates
3/54 normal AGN candidates

HQS sources in the WGACAT:
~40/85 SXW candidates (ROSAT u.l.)

Higher z than 
PG QSOs

AV: 

1

0

AV:  2  1  0

(Risaliti et al. 2001, 2003)
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SXW candidates: Chandra results

14 + 3 observations (T<10 ksec) all sources but one detected

Adopted model: absorbed PL

11/14 observed properties different from standard QSO

9/14 incompatible with intrinsic normal SED + absorption

Large errors and strong 
degeneracy between Γ & NH
(statistic not good enough)

(Memola, Ballo et al. in prep.)
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The XMM-Newton data (I)

Energy (keV)
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7/14 observed statistic good enough to disentangle the parameters

1/7 NH > 1022 cm-2 required

Γ typical

compatible with intrinsic standard QSO SED – blue QSO
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The XMM-Newton data (II)

Energy (keV)

C
o
u
n
ts

 s
-1

ke
V

-1

HS 1422+4224

7/14 observed statistic good enough to disentangle the parameters

1/7 Γ typical, no absorption required

compatible with intrinsic standard QSO SED – blue QSO
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The XMM-Newton data (III)
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7/14 observed statistic good enough to disentangle the parameters

1/7 NH > 1022 cm-2 required

flatter than mean QSO

absorption not enough to obtain the expected αOX
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The XMM-Newton data (IV)
7/14 observed statistic good enough to disentangle the parameters

4/7 Γ typical, no absorption required

not compatible with intrinsic standard QSO SED
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XMM-Newton results
7/14 observed statistic good enough to disentangle the parameters

’

5/7 (all red QSO) not
compatible with 

intrinsic normal broad 
band QSO SED

observed

intrinsic

(Memola, Ballo et al. in prep.)
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CONCLUSIONS:
SXW selected between standard blue QSOs:

X-ray weakness mainly due to absorption phenomena
(see also Gibson et al. 2008)

Spectroscopically selected SXW AGN:

mainly instrinsically X-ray weak AGN in red QSO

Link between red optical 
colour and weak X-ray 
emission?
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