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Searching for galaxy - absorber pairs
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Is there cool gas around both types of galaxies?

Do the properties of the cool CGM depend
on the galaxy properties?

SDSS



100,000 Mgll absorbers Publicly available

Absorption



Millions of photometric galaxies
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Focus on ~3,000 absorbers at z~0.5



Galaxy number count around MglI absorbers
SDSS galaxies (<200 kpc) around 3,000 absorbers at z~0.5
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Galaxy number count around MglI absorbers
SDSS galaxies (<200 kpc) around 3,000 absorbers at z~0.5

with Mgll -

i3ty |
02¢F =, 5 quasars with no Mgll |
A E " E = II
! ¥ = T8E,
4 . = -l-
v 0.1 _ _:!
- X
¥ “*8 =
0 . | “T 3,
58 H :
550.06_ {{ {{ _
é 5 0.04 }} {{ ]
1. ST
= S 0.02} I :
W 8 '} {}ii .
] S .
1 2 3



The color distribution of galaxies associated with absorbers
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~2,000 galaxy-absorber pairs statistically.



The color distribution of galaxies associated with absorbers

All absorbers <200 kpc
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Cool gas 1s around both
star-forming and passive galaxies.



mean number of
associated galaxies
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Mg II covering fraction
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~10x higher around star-forming galaxies ’
than around passive ones.
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Cool gas around galaxies

Star-forming galaxies Passive galaxies

Mg II covering fraction f.
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Mg II covering fraction f.

Star-forming galaxies
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Cool gas around galaxies

Passive galaxies

Cool gas 1s around both
star-forming galaxies and passive galaxies.

Excess absorption
around star-forming galaxies within 50 kpc.



The mean absorption as a function of galaxy properties

<50 kpc
1.7
OCSFRI'Z
1.5}
1.3+
L= T amm e
<W0 © >sample
0.9¢ - @ star-formin
| | | T passqfe | | | | |
—1.0 0.0 1.0 95 10.0 10.5 11.0 —12 —11 —10 -9
log(SFR/M@yr_l) log(M,/Mg) log(sSFR/yr™")

The scaling relations between absorption and galaxy properties

The cool circumgalactic gas (r~50 kpc) knows about
galaxy properties (r~3 kpc).



Signatures of gas flows in the circumgalactic medium

outflows

accretion




Azimuthal Angle Dependence edge-on galaxies
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Strong absorbers around star-forming galaxies
tend to trace outflowing gas.



Cool gas around galaxies

Star-forming galaxies Passive galaxies

Excess absorption
around star-forming galaxies within 50 kpc.



Cool gas around galaxies

Star-forming galaxies Passive galaxies
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Excess absorption
around star-forming galaxies within 50 kpc.
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The dichotomy of galaxy types in the CGM
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How large imaging surveys can help before PFS?
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Connecting the CGM and galaxy properties with large surveys
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DECaLS collaboration

_and galaxy properties with large surveys
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Probing galaxies and CGM relation
through cosmic time!
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Is there cool gas around both types of galaxies?

Yes, there is cool gas

around all galaxies.
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Do the properties of the cool CGM depend
on the galaxy properties?
Yes, there is more Mgll absorption around
star-forming galaxies.
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