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Bahcall & Spitzer

ABSTRACT

We propose that most of the absorption lines observed in quasi-stellar sources with multiple absorp-
tion redshifts are caused by gas in extended halos of normal galaxies.
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1986 |

Jacqueline Bergeron galaxy—absorbel‘ pail’

We found the first galaxy, close on the sky to a
QSO with an absorption system, which redshift (z =
0.430) equals that of the absorber. This object is gas
rich and lies B8.6arcsec or 64kpc north-east of the
QS0. The uncertainty in1 our z estimate correspo~
a velocity of 210 km s=" at the absorber, valu
the range observed for interstellar matter in
of a spiral galaxy. The V and red magnitud

Jacqueline Bergeron



Searching for galaxy - absorber pairs

Galaxies with absorbers
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Searching for galaxy - absorber pairs
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Key questions

Is the dichotomy of galaxy types
reflected in the CGM?

Is the evolution of galaxies retlected in the CGM?
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Detecting Mgll absorbers in SDSS quasar spectra

SDSS J001602.40-001225.0
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Absorber redshift

Probing the associated galaxies with a statistical approach

Metal absorbers millions of photometric galaxies
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Probing the associated galaxies with a statistical approach
SDSS galaxies (<200 kpc) around 3,000 absorbers at z~0.5

with Mgl -
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Probing the associated galaxies with a statistical approach
SDSS galaxies (<200 kpc) around 3,000 absorbers at z~0.5
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Mg II covering fraction f.

&
-

.c
(e
y_a

Mg II covering fraction W>1A
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‘Trace large-scale matter distribution
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~10x higher around star-forming galaxie
' than around passive ones. '.

" Lan, Ménard & Zhu (2014)
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r [kpc] See also Chen et al (2010), Bordolo1 et. (2011)
P Huang et al. (2015), Nielsen et al. (2013)



. Azimuthal dependence
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See also Bordoloi et al. 2011, Kacprak et al. 2011,
Bouche et al. 2012, Lan et al. 2014




. Azimuthal dependence
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Key questions

Is the dichotomy of galaxy types
reflected in the CGM?

Yes, cool gas is more abundant around
star-forming galaxies than around passive galaxies.

Is the evolution of galaxies retlected in the CGM?
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Evolution of the SFR of galaxies
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Absorber redshift

Probing the associated galaxies with a statistical approach

Metal absorbers millions of photometric galaxies
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Probing the associated galaxies with a statistical approach

Metal absorbers millions of photometric galaxies
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Number of associated galaxies as a function of redshift
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Covering fraction
fo (Waros > 1A)
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Stellar mass dependence W>1A
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Gas distribution in dark matter halos W>1 A
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Redshift evolution of gas profiles
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Redshift evolution of gas profiles
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Redshift evolution of gas profiles
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My1(< rvir) [Mo)]
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Redshift evolution of gas mass
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Gas mass vs SFR

MHI x SFR
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- Gas mass in the CGM evolves consistently
: with the SFR of galaxies.
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Redshift evolution of gas mass

log M /Mg ~ 10.3 log M, /M ~ 10.8
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OMpi(< ryir) [Mg)

Excess gas mass vs SFR
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The cosmic evolution of SFR of galaxies is
reflected in the properties of the CGM.



Key questions
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