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__GM: Complex structure

Q\B
N

Jason Tumlinson et al. 2017

Goal: Reveal CGM structure observationally.



Normalized SDSS QSO spectra
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revious study

Lan et al. 2014 w/ SDSS galaxies & SDSS QSOs
z ~ 0.5, bright galaxies (18<r<22)

- Mgll absorbers are associated w/ both blue and red galaxies.

- Distribution of Mgll becomes clumpy toward
outer region of galactic haloes.

uestions

- Are Mgll absorbers associated w/ blue/red galaxies at z > 0.57?

- Which are Mgll absorbers strongly correlated w/ bright or
faint galaxies”

- Does Mgll distribution evolve w/ redshift?
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® ~43,000 Mgll abs (DR7&9)
® 11, > 0.4A

® 04 < zys <20
(93%)

Area [deg?]
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, ~19M galaxies
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ross correlation

SDSS Mgll absorber
systems

HSC-Wide galaxy catalog

~1,300 Mgll abs ~19M galaxies



ross correlation Result
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Mean number of galaxies associated

re Mglls associated w/ both blue &

red galaxies ?
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hich are Mglls strongly correlated w/,
bright or faint galaxies ?
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hich are Mglls strongly correlated w/,
bright or faint galaxies ?
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hich are Mglls strongly correlated w/,
bright or faint galaxies ?

N e ———— ——

0.4,

2:3; | ]]]“ :

19 20 21 22 23 24 25 19 20 21 22 23 24 25

g ;

~ I

5 | ! ]

o !

= 0.1 { } I ] } I .

-g 0.0 -.-I_I_ _} —————— s -o-.-.-‘—I—{— - - | { o oo 9 8 } - - —:— —}—.—

§—0.1:::::::::::::'::::::::::
| .

I N OB o o o o o B B B B s e e e e

£ os|1.2<z<1.4 " laeae | |02z 25 2

% 0.4} ] 1 S

o 03p T .1  rp<200kpc

B o2 1 | |

= 0.1} At , |

g 0.0 '.-.-.—.—.—.—I—I—{—}—}/:—{—‘- ___________ :_ .

:E, -0.1 H——F——F+—+— I e e N

c !

C ' |

c —— . 1 . L

()]

=

mi [mag]



oes Mall distribution evolve
w/ redshift?
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oes Mall distribution evolve
w/ redshift?
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ummary

 Are Mgll absorbers associated w/ both blue and
red galaxies?

 Which are Mgll absorbers strongly correlated
w/, bright or faint galaxies ?

 Does Mgll distribution evolve w/ redshift?



ummary

 Are Mgll absorbers associated w/ both blue and

red galaxies?
Yes, at 0.5<z«1.1.

 Which are Mgll absorbers strongly correlated
w/, bright or faint galaxies ?

More strongly correlated w/ bright ones
at0.6<z<1.0. Atz> 1.0, the correlation w/
bright ones was at least detected.

 Does Mgll distribution evolve w/ redshift?
No, within error bars at 0.6<z < 1.2.



iscussion & Future work

Outflow origin? Satellite galaxy origin?

® ___Central galaxy

®
Satellite

galaxies a»
@

Shen et al. 2013
Bipolar distribution

- Future Work

 Azimuthal angle dependence of Mgll distribution
around star-forming galaxies.



ummary of this talk
- We calculated galaxy-Mgll cross-correlation w/
HSC-Wide galaxies and SDSS QSO absorbers.
- The non-zero signals are found at z ~ 0.5-1.5.
- We found that:
- Both blue/red galaxies have Mgll within 200kpc.
- Mglls are more strongly correlated w/ brighter galaxies.

- Covering fraction doesn’t evolve w/ redshift
within errorbars at 0.6<z<1.2.

-+ Our results can be explained by either the outflow or
the satellite galaxy origin.



