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Which galaxies have their star
formation quenched?

How do galaxies lose their gas?
Where do they lose their gase
When qdo they lose their gas?
How long doesit take?

What eise is going on?
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Which galaxies have their star
formation quenched?

do galaxies lose their gase
do they lose their gas?
do they lose their gas?
does it take?

else is going on¢
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e.q. stellar mass
dependencee¢

Peng et al. 2010

denser environment
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Why are clusters dominated by ‘red and dead’ galaxiese

HST

HOW do galaxies lose their gase Boselli 2006 review

HST/Chandra

[see McCarthy review talk]
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galaxies have their star groups, filaments, cluster cores:

orbital historye preprocessings

formation quenched?
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galaxies have their star
formation quenched?

do galaxies lose their gase
do they lose their gas?
When qdo they lose their gas?
does it take?
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quiescent fraction

what's special about the cosmic middle ages?
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galaxies have their star timescales for guenching?

formation quenched?
Satellite SFR Evolution: Delayed-then-Rapid Quenching

do galaxies lose their gase ()
central galaxy tcen=2-4 Gyr
satellite galaxy
do they lose their gase e :
3p)
&
do they lose their gas? —
§<— tQdelay =2 - 4 Gyr —>: TQfade = 0.2 - 0.8 Gyr
: . r >
HOW Iong does it takee first infall quenching starts

Time

else is going one Wetzel+ 2013, also Bahé+ 2019, Lotz+ 2019
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galaxies have their star
formation quenched?

do galaxies lose their gase
do they lose their gas?
do they lose their gas?

does it take®?

What eise is going on?
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fraction

[see McGee

review talk]
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“The 300" cluster simulations

courtesy Gustavo Yébes

See mockingastrophysics.org, Cui et al. 2018

zoom resimulations of 324 most massive clusters from MDPL2 1
h-1Gpc volume
mass complete: M, > 6.42 x 1014h-TM_atz=0

6 physics engines: 3 hydro codes + 3 SAMs
infall region probed out to 15 h-1Mpc radius
mass resolution (gas: 2.4 x 108 M _; DM: 1.3 x 109 M )



Arthur+ 2019

Outside
2 cluster
1
acksplash

relative velocity

nfalling

0.6 6.5 1.0 1.5

l I I I
2.0 2.5 3.0 3.5 4.0

Ren/R200

normalised clustercentric distance

Meghan Gray, Nottingham %% @emeegray

6D view
(x.y,z, vy, v, V,)

Dr. Jake Arthur
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Arthur+ 2019
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stacked phase-space
diagram for 324 clusters
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Gas loss outside R,y depends on time since infall*

* where “infall” = crossing 4 x R,q

all, stacked @ z=0
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Comparison to observations of Hl depletion
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...and depends on the recent dynamical history of the cluster

S
\]

o o o o 9
N W = ot O

Backsplash fraction, F' [Rag(2), 2Ra00(2)]
S

o
o2
e

—— Relaxed at 2 =0

21 18 15

Haggar+ 2020

Meghan Gray, Nottingham % @emeegray

<
\]

—-— Unrelaxed at 2z =0

=
o

e 2
> o

o
wo

Backsplash fraction, F [Rgo()(Z), 2R200(Z)]

—— Relaxed at z = 0.5
—-— Unrelaxed at z = 0.5

D4 21 18 15 12 09 06 03 0.0

Groups, clusters, and the cosmic web






Y [R200]

Y [R200]

Y [R200]

Y [R200]

[092y] X

[002y] X

[002y] x

\
\
/
1
7 7

7,
7

7
///
7
7=

A
N3
‘D

2

A s e
\
N ) i
} A > 2
1 N
)

,;"/%/
\ A,

%

.
AR

N
17

2

v
7

S

Ve

N

\ \;“.\ Q\\\
JUAN

‘g{e}\ \

)

Mostoghui+ in prep

cluster 1

cluster 2

cluster 3

cluster 4

" fime since
= Crossing 4 x Ry
- [Gyr]
8
5 fgos
— halo

—— subhalo



Y coordinate [Mpc/h]
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= = = 3D mock-galaxy filaments 2D mock-galaxy filaments
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Summary: How well do we know where we are in the cosmic web?

simulations ————————————————————————® observations

The300 ————» WEAVE
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Towards observations: projection effects
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