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Introduction

Here | present the main results of an X-ray study of the inner regions of AGN, focusing on the formation of high velocity winds by the
accretion disk. Constraining AGN winds physical parameters is of paramount importance both for understanding the physics of the
accretion/ejection flow around SMBH, and for quantifying the amount of feedback between the SMBH and its environment.

Observational Strategy

Both archival and GO XMM-Newton observations have been used to unveil the X-ray properties of BAL, mini-BAL, and NAL QSOs,
known to host high velocity winds associated to their nuclear regions. A three-fold observational strategy has been adopted:

substantial samples of distant <z>~2 sources have been analyzed through spectral, photometric, and statistical techniques,
to gain insights into their mean properties as a population;

a moderately sized sample of <z>~0.5 bright sources selected from the PG Catalog has been studied through detailed X-ray
spectral analysis, to give a first flavor of the general properties of these sources, also from a time-resolved point of view;

w 2 b 10 T T T
(a ) [ NAL Quasar Sample M CR | ( ) N T0210) T022) ™ : prC 2003
~| Chartas etal. 2009 L1 ;4’*»‘ K . N

0 1

o f'ﬁ“““ 3

4o e,

vy,

SDSS A ® 3
_ Steffen et al. 2006

10 20 0
Count Rate (s”' keV-')
001

SDSS /2XMM BAL ©
i Giustini et al. 2008
g

Y

107

10

Number of Quasars

1 2
Energy (keV)

F LBQSBAL —— © ,
Gallagher et al. 2006

e

-10 05 00 05
0O,x(0bs) — 0y (exp)

The X-ray weakness is proportional to

02468
T
L

06

A complex spectral shape: flat T in
the 0.2-10 and 2-5 keV band; steep T"

04
f
+

the width of the blueshifted UV in the 0.2-2 and 5-10 keV band. 5 + +
absorption features. - z = . nﬁ + 1
’h‘v T
4 b s .
Hardness ratio o b b -+ ++++ _:“&A < o2 R 5 10
I Spectral analysis o® e 4 -;+++ ++% &
35 4 o
E . g.oco . ] +
) o L4
E' ] LR +
3r ° e = E—)
- . : .
:n go @ OP. o: : ! or 1
] - L] N
225 ° : o Xo
o
2 1 | s s | s il ol ]
20 21 22 23 24 : v ‘ .
log Ny [em-2] ] . 3 -+ 4 6 10

Energy (keV)

Strong spectral variability over
different and multiple time scales.

The higher the X-ray absorption,
the stronger the UV wind.

Maiin Conclusions

= There is a smooth distribution of UV/X-ray properties between BAL, mini-BAL, and NAL QSOs.

= Dramatic X-ray spectral variability on both short and long time scales is common among BAL and mini-BAL QSOs.

= In the deepest observations, high column densities of ionized gas along the line of sight are systematically detected.

= The ionized absorbers are variable, and strongly contribute to the observed spectral variability.

= In the highest S/N ratio observation of a mini-BAL QSO a highly ionized, variable, and outflowing absorber has been detected.

= The variations over the shortest time scales suggest a spatial origin of the wind very close to the central SMBH.

= The temporally resolved X-ray spectral analysis has been finally opened for BAL, mini-BAL, and NAL QSOs: this will allow, in the near future, to unveil
the dynamics of the inner accretion/ejection flow in AGN.

For further details, see M. Giustini Ph.D. Thesis, University of Bologna 2011, or contact me at margherita.giustini@gmail.com




