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Questions to Address

1- How to probe galactic gas flows?

2- How to characterise the multi-phase CGM?

3- On which scales are metals mixed?



3D cubes: 
a powerful tool to connect gas & stars
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Gas Flows probe by Kinematics 

log N(HI)=19.5



2”

2.5

N

E

[OIII] 5008 Obs Flux

Galaxy “a”

150

-150  
km/s

1.5

1.0x10-19	

erg/s/cm2 QSO

Vel DispersionObs Velocity

Model Velocity Residuals

-150  
km/s

150

90

60

40	
km/s

15

-15	
sigma

•Mdyn=7x1010Msun, Mhalo=3x1012Msun



What is this Gas?
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Low-redshift Analog



Questions to Address

1- How to probe galactic gas flows?

2- How to characterise the multi-phase CGM?

3- On which scales are metals mixed?



MUSEHST

Multi-Phase CGM

log N(HI)=21.7 Kacprzak+10, Christensen+14
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Absorber related to Small Group
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also Klitsch+18, Moller+18



Ionised Gas molecular gas



Questions to Address

1- How to probe galactic gas flows?
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Cold Gas Mixing
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Schaye+05,07; Gronke+17



Rubin+12

quasar (pt-like) extended source
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Beyond 1D along the Line-of-Sight



zFG=1.07  
Foreground Galaxies

zBG=1.15  
Background Galaxies

zQSO=3.33  
Background Quasar

zabs=1.07 
absorbers in  
Background  

Galaxy spectra
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total area = 30kpc2



Spatially Resolved Metal Clouds
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Cloud Gas Mass < 2x109 Msun
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Take Home Messages

Good efficiency 
of the metal 
mixing as traced 
by cold gas

Absorbers best tool to 
date to characterise 
low-surface 
brightness tidal gas

Absorbers 
inefficiently 
convert gas 
into stars


