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Regulating galactic growth

® Fecedback processes

— Galactic winds
_|_

— AGN outflow

Galaxy luminosity

Silk & Mamon: RAA 2012



|GM gas accretion

v gas depletion time scale

Tdep — Mgas / SFR < 1 Gyr

v G-dwarf problem: closed-box model fails

v ysrr evolves much faster than Qup

Binney: MNRAS 2000, Larson: Nature 1972; Madau&Dickinson: ARAA 2014, Zafar: MNRAS 2012



|GM gas accretion

v Hot mode:
T~Tyir gas accreting through the hot atmosphere

v Cold mode:
T<105 K cold-dense IGM filaments directly feeding the galaxy

Putman: 2016

p [M@/yr/Mpc3]

Redshift

eres: MNRAS 2009; van de Voort: MNRAS 2011 ...



Regulating galaxy growtn

v outflow: -
. . | g Backgroun
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Accreting gas

v QSO-galaxy pairs to probe CGM

Outflows

Observer

halo spin



Bimodality
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Bimodality

HI selected, LLS (16.1<log N;<18.6) .
. : z<1
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Lehner: ApJ 2013, Quiret: MNRAS 2016, Wotta: ApJ 2016
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sub-DLAs (38 systems)
z<1.25
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CGM with MUSE

sub-DLA at z.,s=0.43, Z~0.3Z0¢
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Peroux et al.: MNRAS 2017



CGM with MUSE
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CGM with MUSE
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CGM with MUSE
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M with MUSE
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Modeled rotation curve (km s—1)
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CGM with MUSE
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CGM with MUSE

Outflow? .

@ very wide opening angle
(Qoutﬂow> 1 400)

® more complicated
absorption profiles

@2srr~0.01 MO yr'1 kpC'2 =
(«0.1 Mo yr! kpc?) -
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CGM with MUSE

Recycled gas (fountain)?

@ 1f ballistic: “j” conserved

712X Vinax ~ b X Vaps
Vabsfountain ~ 12 km S-l

(<<Vaps ~80 km s1)
@angular momentum loseX

@angular momentum gain: 2-3
times
8-10 times gain 1n “” not
expected

Bregman: ApJ 1980; Fraternali & Binney: MNRAS 2006, Christensen: ApJ 2016



CGM wit

Warped disk?

® ov~ 50-100
(Vaps ~ 80 km s1) ¢/

@ coplanar with the disk v/

® jw-d’\“ 3jdisk o/

Stewart: ApJ 2011



summary

v QSO-galaxy pairs with MUSE at intermediate
redshifts

- case 1: disk component + intra-group gas

- case 2:
intra-group gas X
kinematic disk ¢/
outflow X
recycled/fountain X
warped-disk (cold-flow disk) v/

v Powertul tool for CGM study at intermediate
redshifts



