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(really)(really) close environment of QSO  close environment of QSO 

Decarli talkDecarli talk??



   

(really)(really) close environment of QSO  close environment of QSO 

  11500s with HST11500s with HST40 kpc13 kpc

Canalizo et al., 2007Canalizo et al., 2007

Z~0.15Z~0.15



   

metal absorptionsmetal absorptions

QSOB



   

galaxygalaxyFF

QSOQSOBB

cool gas halocool gas halo
[<100kpc ~10[<100kpc ~1044K ~2K ~2xx1010-2-2 cm cm-3-3]]

metal absorptionsmetal absorptions



   

M61

galaxygalaxyFF

QSOQSOBB

Bowen et al., 1996Bowen et al., 1996

cool gas halocool gas halo
[<100kpc ~10[<100kpc ~1044K ~2K ~2xx1010-2-2 cm cm-3-3]]

metal absorptionsmetal absorptions



   

galaxygalaxyFF

QSOQSOBB

OLD IDEA:OLD IDEA:
Bahchall & Spitzer (1969) Bahchall & Spitzer (1969) 

Boksenberg & Sargen (1978)Boksenberg & Sargen (1978)

ORIGIN STILL NOT CLEAR:ORIGIN STILL NOT CLEAR:
outflow SFR : e.g., Zibetti et al. (2007)outflow SFR : e.g., Zibetti et al. (2007)

inflow : e.g., Chen et al. (2010)inflow : e.g., Chen et al. (2010)
both : e.g., Kacprzak et al. (2012)both : e.g., Kacprzak et al. (2012)

cool gas halocool gas halo
[<100kpc ~10[<100kpc ~1044K ~2K ~2xx1010-2-2 cm cm-3-3]]

metal absorptionsmetal absorptions



   

QSOQSOFF

QSOBQSOQSOBB

Farina et al., 2012  submittedFarina et al., 2012  submitted

QSOQSOBB

metal absorptionsmetal absorptions



   

QSOQSOFF

QSOBQSOQSOBB

LOS
LOS

““transverse”

transverse”

QSOB

QSOQSOFF

metal absorptionsmetal absorptions

Farina et al., 2012  submittedFarina et al., 2012  submitted



   

the samplethe sample

● PD < 200 kpcPD < 200 kpc

● m(V)<21m(V)<21

● MgII and CIV in opticalMgII and CIV in optical

VLTVLTGTCGTC

36 projected QSO pairs 36 projected QSO pairs 

[ 23 north + 13 south ][ 23 north + 13 south ]
ONGOINGONGOING



   

Farina et al., 2012  submittedFarina et al., 2012  submitted

e.g.e.g.



   

VLT dataVLT data
10 Mg II + 3 C IV10 Mg II + 3 C IV

● FORS2@VLTFORS2@VLT spectra spectra

● GRISM 1200R & 1400VGRISM 1200R & 1400V

● RESOLUTION : ~2800RESOLUTION : ~2800

● S/N ~ 50S/N ~ 50

CIV

MgII

Farina et al., 2012  submittedFarina et al., 2012  submitted

70 – 120 kpc70 – 120 kpc
0.7 < Z0.7 < ZFF < 2.2 < 2.2

mailto:FORS2@VLT


   

TRANSVERSE ABSORBERSTRANSVERSE ABSORBERS



   

transverse absorberstransverse absorbers

7/10 for Mg II7/10 for Mg II       1/3 for CIV 1/3 for CIV
Farina et al., 2012 submittedFarina et al., 2012 submitted



   

MgII transverse absorbersMgII transverse absorbers



   

MgII transverse absorbersMgII transverse absorbers



   

SIMPLE MODEL:SIMPLE MODEL:
EW scales with stellar EW scales with stellar 
massmass

the role of massthe role of mass

Tinker & Chen 2008 Tinker & Chen 2008 
Chelouche et al. 2008Chelouche et al. 2008



   

LOS ABSORBERS



   0/10 for Mg II0/10 for Mg II      2/3 for CIV2/3 for CIV

LOS absorbersLOS absorbers



   

QSOQSOFF

QSOBQSOQSOBB

LOS
LOS

““transverse”

transverse”

QSOB

QSOQSOFF

LOS absorbersLOS absorbers



   

non-isotropic emission?non-isotropic emission?

Hennawi+06; Chelouche+08; etc.Hennawi+06; Chelouche+08; etc.

●  LOS  MgII photoionized by LOS  MgII photoionized by 
QSO emissionQSO emission

●  LOS CIV “survive”LOS CIV “survive”

LLBOLBOL~10~104646 erg/s erg/s



   

non-isotropic emission?non-isotropic emission?

Hennawi+06; Chelouche+08; etc.Hennawi+06; Chelouche+08; etc.

LLBOLBOL~10~104646 erg/s erg/s

QSOs INFLUENCE QSOs INFLUENCE 
THE  ENVIRONMENT THE  ENVIRONMENT 

AS FAR AS ~100 kpc (at least)AS FAR AS ~100 kpc (at least)



   

conclusionsconclusions

●  QSO HALOS ~  GALAXY HALOSQSO HALOS ~  GALAXY HALOS

●  ABSORBER DISTRIBUTION IS ABSORBER DISTRIBUTION IS 
NOT HOMOGENEOUSNOT HOMOGENEOUS

For any questions/suggestions please contact me: emanuele.farina@mib.infn.it



   



   


