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Broad (FWHM > 2000 Broad (FWHM > 2000 km/skm/s) and mini-Broad (FWHM < 2000 ) and mini-Broad (FWHM < 2000 km/skm/s) Absorption Line Quasars) Absorption Line Quasars
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BAL and mini-BAL QSOsBAL and mini-BAL QSOs

  log ξ ~ 0 erg cm s-1   logN H  ~ 21-23  cm-2   υout ~ 0.01-0 .2  c

  Observed fraction: ~16% among optically selected QSOs

  Intrinsic fraction: ~40%

Hewett & Foltz 2003: Knigge et al. 2008;
Gibson et al. 2009; Rodriguez Hidalgo 2009

Ganguly & Brotherton 2008; Allen et al. 2011

BAL and mini-BAL QSOsBAL and mini-BAL QSOsBAL and mini-BAL QSOsBAL and mini-BAL QSOsBAL and mini-BAL QSOs

Powerful outflows from the inner regions of AGNPowerful outflows from the inner regions of AGN

Arav et  al . 2001
Mi sawa et  al . 2007
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  Green et al. 1995 ApJ 450, 51

BAL QSOs are X-ray weak : 1/37 BAL QSO detected

RASS x LBQS Fi rs t syst em at ic survey
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consistent with being due to  absorption

  Brandt et al. 2000 ApJ 528, 637

Fi rs t spectra of BAL an d mini -BAL QSOs
Chandra  Gallagher et al. 2004 ApJ 603, 425

ASCA

Complex absorption and a typical underlying intr insic continuum

  Gallagher et al. 2001 ApJ 546, 795

RASS x LBQS Fi rs t syst em at ic survey



PG 1126-041

 MBH ~1.2 x 10 8 M

 LBOL ~ 10 12  L

 Macc ~ 0.7 M/yr

 rg~1.8 x 10 13  cm

 tL ~ 600 s

 L/LEdd ~  0.26

 z=0.062
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IUE: min i-BALs in C VI, Si IV, N V

Wang et al. 1999

 The new XMM-Newton observ at ional campaign The new XMM-Newton observ at ional campaign



 MBH ~1.2 x 10 8 M

 LBOL ~ 10 12  L

 Macc ~ 0.7 M/yr

 rg~1.8 x 10 13  cm

 tL ~ 600 s

 L/LEdd ~  0.26

 z=0.062

 υUV ~  5,000 km/s

Margher it a Gius t ini  - “AGN winds  in Char les ton” - Sat ur day,  Oct ober  15,  2011

PG 1126-041

 The new XMM-Newton observ at ional campaign The new XMM-Newton observ at ional campaign



 MBH ~1.2 x 10 8 M

 LBOL ~ 10 12  L

 Macc ~ 0.7 M/yr

 rg~1.8 x 10 13  cm

 tL ~ 600 s

 L/LEdd ~  0.26

 z=0.062

 υUV ~  5,000 km/s

Margher it a Gius t ini  - “AGN winds  in Char les ton” - Sat ur day,  Oct ober  15,  2011

Wang et al. 1999

PG 1126-041

 The new XMM-Newton observ at ional campaign The new XMM-Newton observ at ional campaign



PG 1126-041

 MBH ~1.2 x 10 8 M

 LBOL ~ 10 12  L

 Macc ~ 0.7 M/yr

 rg~1.8 x 10 13  cm

 tL ~ 600 s

 L/LEdd ~  0.26

 z=0.062

 υUV ~  5,000 km/s

Margher it a Gius t ini  - “AGN winds  in Char les ton” - Sat ur day,  Oct ober  15,  2011

Wang et al. 1999

ROSAT: Sof t X-ray absorption
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A NEW
OBSERVATIONAL

CAMPAIGN
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 MBH ~1.2 x 10 8 M

 LBOL ~ 10 12  L

 Macc ~ 0.7 M/yr

 rg~1.8 x 10 13  cm

 tL ~ 600 s

 L/LEdd ~  0.26

 z=0.062

 υUV ~  5,000 km/s

XMM Archive, December 2004 : 33 (28) ks

XMM  AO-7 , June 2008 : 31 (4) ks

XMM  AO-7 , December 2008 : 12 (4) ks

XMM  AO-8 , June 2009  : 134 (92) ks

Margher it a Gius t ini  - “AGN winds  in Char les ton” - Sat ur day,  Oct ober  15,  2011

The longest X-ray look ever at a mini-BAL QSO
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StrongStrong  X-ray X-ray  variabi li ty variabi li ty

   on time scales of monthson time scales of months

   on time scales of hourson time scales of hours
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Spect ra l analys is : the av erage spect raSpect ra l analys is : the av erage spect ra
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ααoxox  is variable is variable



Spect ra l analys is : the av erage spect raSpect ra l analys is : the av erage spect ra

Margher it a Gius t ini  - “AGN winds  in Char les ton” - Sat ur day,  Oct ober  15,  2011

DEC  2004

JUN  2008

DEC  2008

JUN  2009





ααoxox  is variable is variable



 Strong variabi li ty on time scales of  months and hours

Time-resolv ed spect ral analysisTime-resolv ed spect ral analysis
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 Two distinct spectral components

 Strong variabi li ty on time scales of  months and hours

E < 6 E < 6 keVkeV

Time-resolv ed spect ral analysisTime-resolv ed spect ral analysis
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The highly-ionized absorber is variable over time scales of hours



  The observed αox is varying as wel l. Is the wind “seeing” the variat ions

at E ~ 6-10 keV or at E ~ 2 keV ?

Margher ita Giust ini - “AGN winds in Char leston” - Saturday,  October 15,  2011

  Two dist inct spectral components: one emerging at E < 6  keV

(months), the other at E > 1.5 keV (hours).

  A moderately ionized absorber is varying on time scales of months.  

  A highly ionized absorber is varying on time scales of hours.

So What  - the AGN st ructureSo What  - the AGN st ructure
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  Strong X-ray variabil i ty on time scales of months and hours Strong X-ray variabil i ty on time scales of months and hours

WE ARE STARTING TO PROBE THE DYNAMICS OF THE INNER

ACCRETION/EJECTION FLOW IN AGN
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isotropy, constant velocity:

For the highly ionized,
high velocity phases.
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Assuming photoionization equilibrium,
and the absorber as a thin shell:

BUT

All the assumptions
are highly uncertain!

Large systematic uncertainty also on ξ
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are highly uncertain!

BE CAREFUL WITH MASS OUTFLOW RATE EST IMATES!
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PN 5 ks  
XMS 5 ks  

  En large the numbers:  En large the numbers: SDSS and XMM/Chandra data to beSDSS and XMM/Chandra data to be

compared with AGN accretion disk winds theoretical predictionscompared with AGN accretion disk winds theoretical predictions

  Re fine the studies :  Re fine the studies : deep observational campaigns on the mostdeep observational campaigns on the most

promising sources: unveil ing the dynamics of the innerpromising sources: unveil ing the dynamics of the inner

accretion/ejection flowaccretion/ejection flow

  The future:  The future: is now called ATHENAis now called ATHENA ,,  see Massimo see Massimo CappiCappi’’s s talk :talk :



THANKS FOR YOURTHANKS FOR YOUR
ATTENTION!ATTENTION!

So What  So What  …… ??
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