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Several environmental processes can affect the evolution of
cluster galaxies

|. Galaxy-ICM interactions ram-pressure ll. Galaxy-Cluster Gravitational Potential : :
stripping, thermal evaporation of the ISM, interactions tidal compression of galactic gas, [ll. Galaxy-Galaxy interactions
turbulent and viscous stripping of the ISM, tidal truncation of the outer regions of a mergers, harassment
pressure-triggered star-formation galaxy

Kenney et al. (2004) Abramson et al. (2011)
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Sun et al. (2010)
XMM mosaic of A3627 one of the closest massive

clusters (z=0.016)
Spectacular Xray(in blue)+Ha(in red) tail ~80 kpc

in the galaxy ESO137-001
~280 kpc from the cluster center

See also Gavazzi et al (2001): 75 kpc trails of
ionized gas behind two Irr galaxies in A1367




Virgo spirals:

Chung et al (2009)
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| of galaxies

Rinegyet al. (2005) 4
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Metallicity strongly correlated with galaxy mass ...

Linear fit
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Fig. 5. Heavy element abundance versus gas mass to total mass
ratio. Solid line 1s the least-squares fit to the observations Z =
—0.0003 +0.0039 In (M,/ M,,.). Dashed lines are model calcula-
tions for extreme mass loss and different rates of star formation.
Dotted lines is model calculation for no mass loss. For each model
the characteristic time is indicated. Symbols as in Fig. 2 and 3

Table 6. Heavy element yields

z(10?%)
g L° 1 | p.
- E b Observational Theoretical

Fig. 4. Observed heavy element abundance, Z, versus total mass

for the compact and irregular galaxies under consideration. Filled 004+ 0,001 * 0.004 ¢
circles are objects with known mass; open circles are lower limits 5 o04 b 0.013 f
to the total mass for I Zw 18 and II Zw 40 (for which we adopted () 03 ¢ 0.002—0.010 ¢
9.9 10° My,). Solid line, least-squares fit for all galaxies (log M\,  0.005+0.001 ¢ 0.011 —0.034
=8.18+229 Z). Dashed line, least-squares fit for galaxies of ~0.015 i

known mass (log M,,,=8.48+187Z)

a This work. For the irregular and blue compact galaxies in our




12 + log(O/H)

Yates et al 2012

0.005<z<0.25
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The MZR @ higher redshifts:

Savaglio et al (2005)
Shapley et al (2005), Epinat et al.(2009)
Erb et al. (2006), Lehnert et al. (2009)
Maiolino et al (2008), Mannucci et al. (2009)

Mass-Metallicity-SFR:
Mannucci et al (2010), Lara-Lopez et al (2010),
Yates et al. (2012)

12 + log(0/H)

Which is the physical mechanism underlying the MZR?

(Finlator & Dave 2008) (Spitoni et al 2010)
(Koppen et al. 2007)

(Brooks et al 2007, Calura et al 2009)

(Dalcanton et al 2004, Dave et al 2010)




Several environmental processes can affect the SFH and the gas exchange between the galaxy
and its environment, and as a consequence could alter the chemical evolution of cluster galaxies

Could metallicity of cluster galaxies bear the

imprint of the environment?

Fornax, Hydra

Hercules

=
=
)
w
3
.
!

88

86

8.4

82

8

12+log(0O/H)

7.8

7.6

7.4

® yd
N XCOe
4 VIRCO dis

s
E
ﬁ.

VIACO SCOs
FORNAX
1 HYDRA
HYDRA (Due)

log(M,,,)

12 + log (O/H)




a:16h05m15s &: +17d44mS55s 2~0.036 o, ~750km/s

Huang & Sarazin (1996

ROSAT X-RAY STUDY OF HERCULES

»

NGC6041A

LEDADA3586

Red: Ha emission. Blue : r band image
(Petropoulou, Vilchez et al in prep. )

Bird et al. (1995): Central and eastern sub-clusters have recently undergone a merger event
Cedres et al. (2009): Ha survey: ~40 SF galaxies (-21<M;<-16.5) in Hercules central region (<R
Petropoulou et al. (2011): Spectroscopic follow-up of SF galaxies
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Cluster sample: mass range:10'3-10"%, Distance ~100 Mpc
Spectroscopic data: SDSS DRS8, corrected for stellar continuum
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The mass ... matters
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Left: The difference of the derived 12+log(O/H) of each galaxy with the
12+log(O/H),, given by the bisector linear fit, as a function of the cluster
centric radial distance (Up) and the local galaxy density (Down). Right:
the same for N/O




Cluster center
P~ 10" h’dyn cm?

GAS STRIPPING: Crossing time ~ 10° yr °
TRUNCATES INFALL X

Nitrogen delivery
time >~250Myr

WIND SUPPRESION:
PREVENTS METAL LOST

Outskirts y
P ~10"? h*dyn cm™®

The enhanced metal enrichment could be produced by the combination of effects such as
wind reaccretion, due to pressure confinement by the ICM, and the truncation of gas infall,
as a result of RPS.







