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Metallicity and environment (observations)

lonized gas

Stars
[Pasquali et al., 2012]

[Pasquali et al., 2010]
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Consistent picture for stars and gas:
Metallicity is higher in satellites than centrals of same mass



The EAGLE simulation: metallicity

Star-forming gas
(proxy for ionized)
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Z Increases with Mstar
Over-predicted at Mstar = 1010 Mo



Project overview

o,

1.) Does EAGLE reproduce the observed
metallicity excess in satellite galaxies?



Project overview

o

1.) Does EAGLE reproduce the observed
metallicity excess In galaxies?

2.) If yes, can we understand why satellites
have higher metallicity?



Eagle: Satellite metallicities (gas)
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Eagle: Satellite metallicities (gas)
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Eagle: Satellite metallicities (gas)
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Eagle: Satellite metallicities (gas)
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Eagle: Satellite metallicities (gas)
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Eagle: Satellite metallicities (stars)
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Eagle: Satellite metallicities (stars)
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Simulation comparison
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Project overview

o

1.) Does EAGLE reproduce the observed
metallicity excess in satellite galaxies?

2.) Hyes; can we understand why satellites
have higher metallicity?
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Origin of gas metallicity excess
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Origin of gas metallicity excess
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[see also Genel 16]

Metallicity also
enhanced at
fixed radius...



Origin of gas metallicity excess
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Origin of gas metallicity excess
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Stellar metallicity and mass loss
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higher metallicity)
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Stellar metallicity and mass loss
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Stellar metallicity and mass loss

o

More massive
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Stellar metallicity and mass loss
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Stellar mass loss in EAGLE
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Stellar mass loss in EAGLE
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Direct environmental influence
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Stellar metallicity: connection to star formation
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Stellar metallicity: connection to star formation
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Stellar metallicity: connection to star formation

0.10 |-

0.00

|Og 10 (Zstars, sat /Zstars, field)

-0.05 |

(]
lllllll
......
(]

Q

L
.
.
’
’
L
’
.
.
v ’
L

o \/\

All galaxies

10-10-5 yr—1 < sSFR

1019 yr1 <sSFR < 107195 yr—!

SSFR < 10115 yr—1

10.0

10.2

10.4 10.6
0910 (Mstar / M)

10.8

11.0

Direct connection
between star
formation
quenching and
metallicity
enhancement in
EAGLE

Excess stellar
metallicity in satellites
compared to field



Summary

e Observations of enhanced metallicity (gas

and stars) in satellite galaxies reproduced
by EAGLE ~

Magnitude of effect is sensitive to
metallicity measurement and galaxy
selection
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e (Gas metallicity enhanced due to ram
pressure stripping of metal-poor gas, and
suppressed inflows (strangulation)

® Stellar mass loss cannot explain stellar
metallicity excess - directly linked to "
raised gas metallicity
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Eagle: Satellite metallicities (stars)
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EAGLE subgrid comparison
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"Missed growth” of satellites
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"Missed growth” of satellites
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z=6.772 .. DM density

. Gas density - Stars density

00 pkpec

Gas temperature Individual galaxy (gas)




