Galaxy Evolution in Groups and Clusters at 'low' Redshift:
Observational Review
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The Local Neighborhood
(e, What we have to work WIT.h)
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The Local Volume Coma Cluster
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* Galaxies in dense environments

are much more likely to be —
quenched than their field 3 of : e
counterparts. E |
s |8
* Suggests that environment : I

must have a strong effect on
the gas content of galaxies ot

-2 How? When? Why?




The Local Group
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dE’s: Strong Dependence of Properties on Environment
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Observations of Transformation Processes in the Nearby Universe

Bernd Vollmer
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Galaxies are all different

Spiral Galaxies in THINGS — The HI Nearby Galaxy Survey
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* Minimum
interpretation:
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Metallicity
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on gas inflows ool o :

Passive

and outflows

* Formation of
passive/guiesc
ent galaxies

star-forming

_1LD'...L|....|...,|=...| R gy e i)
9.0 9.5 10.0 10.5 11.0 11.5 12.(

log[Stellar mass]
Peng et al. (2015])

o WS, el e LTS gslrarg

de Strasha g, Ringberg 191 7



Becoming quiescent

SDSS/GALEX
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* Red sequence contains |ate-type galaxies
» Early-type galaxies: short quenching timescale ~250 Myr
» Late-type galaxies: long quenching timescale ~1 Gyr
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Early type galaxies
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Early type galaxies
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Qemler et al

Dependence on environment
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Star formation quenching in groups
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Delayed quenching in galaxy groups

* Quenching time ~4 Gyr=
delay {~3.5 Myr) + fading (~0.5 Gyr)
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Star formation quenching

GAMA Rowlands et al. {2018)
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. . 104 g =
Star formation quenching ' '
in the Virgo cluster e L T L
if only those galaxies where QA is securely o100 b ;i . - a
determined [QF= 0.5} are considered. The = : s g 3
activity of star formation has been = B ' Y o ]
reduced ~1 Gyr ago in the most HI- Lt = - E
deficient objects of the sample {Hi-def = £ m Q=05 ]
0.8). ' L E ztﬁw{?;{]ﬁ }
*  The typical quenching age of the [ : ."I". - SR S ]
perturbed late-type galaxies is QA = 300
Myr whenever the activity of star LT . il gl = j
formation is reduced by 50% < QF < 80% - s o pde’ S -
and QA = 500 Myr for QF > 0%, while ' ) i
that of the quiescent early-type objects is 0.5 R
QA = 1-3 Gyr, ] " e - 1
* The fraction of late-type galaxies with a = B :
star formation activity reduced by OF = 0 g <
80% and with an HI-deficiency parameter - . . 1
Hi-def = 0.4 drops by a factar of ~5 from I 2 .'.' Ll ; ]
the inner hall virial radius of the Virgn ¥ '.I N L A
cluster (R/R,, < 0.5), where the hot diffuse g b 0 L 5
X-ray emitting gas of the cluster is located, Hl—def
to the outer regions (R/R, >4). b plmen Penene stoemie Boselli et al. (2016)



