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90% of baryons in gas
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(Juestions to Address

* What are the physical w
properties of the
circumgalactic medium?

+ How do galaxies accrete gas?

+* How much mass do winds

_ Augustin, CP+ 1n prep

?
carry .

+ Can we get a census of the . "
different phases of the CGM?

RAMSES AMR zoom simulations
Lya, z=0.7, spatial resolution 380pc/h

Dave+17/
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2D spectroscopy:

a powerful tool to connect gas & stars

quasar




VLT/MUSE

+ optical = 480-930 nm, W~ -
Olll @ z<0.8 == =

« 24 [FU, R=1770-3590
+ FoV=1'x1’, 0.2” / pixel

* now AO-enhanced
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Rahmani, CP+ 16



Hadi Rahmani

N

» shallow gradients

Mannucci+

Rahmani, CP+ sub



upper branch

Rahmani, CP+ sub
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distance (kpc)

+ Metallicity distribution is inhomogeneous

Cresci+10, Troncoso+14
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-300 -200 -

Keres+09, Stewart+11

+ accretion has higher angular momentum than disc



z=0.43
N(HI)=19.5
Zabs:1/32®
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Low-redshift Analog
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Low-redshift Analog

Starlight
(optical)




Low-redshift Analog

. .
NGC 3077

Galactic Wind Starlight HI Gas
(M82) (optical) (radio)



z=0.38, N(HI)=18.7, Zaps=1/10Z0 Sanchez Almeida+,Jones+




Obs Ha flux (10 ' erg s ' . Obs velocity (km s ') Obs velocity dispersion (km s

Model Ha flux (10 * ergs ' em 7} Model velocity (kms ')

C




Obs Ha flux (10 ' ergs ' cm ~) . Obs velocity (km s ') Obs velocity dispersion (km s '
\ |

» azimuthal angle=10+/-1 deg

20

J

Mog

c o Mdyn=3x1 O1OMsun, Mhalo:1x1 012Msun,

-
L
-
| ;
‘s
'




x
=
?
N
@
S
O
=z

e
(=)

Modeled rotation curve (km s—1)

Velocity (km s™)

Rahmani, CP+sub



quasar
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distance
Known

VVerIsbcrger{ld

Puchwein+13
Okamoto+10
Dave+11
Hopkins+12
Zahid+14
Barai+15 z=0.8

+ Peeples+11

Muratov+15 z=1.0
Muratov+15 z=0.1
Bouche+12 z= 0.1
Bouche+12 z= 0.1, b >60kpc
Schroetter+15 z= 0.8
Kacprzak+14 z= 0.2
SDSS)215200+0625G2

Schroetter..CP+15,S5chroetter+16



Z:O.31 : N(Hl):21 .7, Zabs:1/1 OZ@
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1ation

Beyond Galaxy-Absorber Assoc
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+ densely paved background sources
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z=2.5 Luminosity Funchons

- LBGs; Reddy+2009
QSOs; Palanque—Delabrouille4+2012
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14 Mpc/h

\ g=2.0
6 Mpc/h

-5, = «0.6

T denser

5, = -0.2

+ star forming gal in COSMOS field with Keck/LRIS

Lee+14b



+* WEAVE and 4MOST

* PFES: 24k z>2 LBGs:
- 3D HI map with 3
cMpc resolution
- cross-correlation
between gas (HI,
metals) and galaxies

1.98 redshift e0c




Mr<18

Becker+15



mr<21

Becker+15



ELT/MOSAIC:

LGS Extraction

+ blue coverage
+ IFU capability

*® Survey

8 % ; § AO Corrections (HDM)
* synergy with HIRES J ‘ 1

Q




Take Home Messages

Connectmg gas and star of the same
| galaxies” | ‘

% Report obser xational e.VidQI‘IC"e,S"'Of

accretlon

Measure loadmg fa tors in galactrc Wmds

CGM is rnultr phase



