The Role of Mass and Environment 1in
Globular Cluster Formation

Yiging LIU
(Peking University/Kavli Institute for Astronomy & Astrophysics, Beijing)
Eric PENG, ACS Virgo & Fornax Cluster Survey Team

3 5 \ . '\._.. ey '“
Y, VSRR VR
; ‘ PN L, s 2
e\ 3 - N s
. = : . Ny
TS SV e S e e L
At e = W e e e e e St
B DT r T " i 3~ : - |

-

e i""EQ Ry Y IR L B S T e B e PR

TN e e Ty TRy vy LTy g aili o aandea. & ' ' it
¥: o , ] ' L fl B .




Galaxy:

the basic element in the universe

e Where does it
come from?

 Where 1s 1t going
to?

e What i1s 1t?

FCC 47
From HST/ACS-FCS
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Globular Cluster (GC) & Galaxy
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bulge?

Formation efficiency?

Mass vs.
Harris et al. Environment
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Wolf et al. 2010

» “U-shape”

» Scatter @ M, > -19

Peng et al. 2008

SN — NGC*10[0.4(MV+15)]

i NGC 4 LGal

- Virgo

M, B> 19
(HST/ACS-VCS) |

-

F(M*) i F(?




Environmental Dependence

e Inner dEs —
higher S~

e Inner region —
higher density

Peng et al. 2008
Liu et al. in prep
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lalpha/Fe]: a clock of SF

[alpha/Fe]

A

SF intensity %

SF stop? SF stop?

~0.1-1 Gyr t
(SF)



Measure [alpha/Fe]

il CC1407,

IVCC1087, R,=0.24 . @lVCC1539,

[VCC1545, R,=0.2@Mpc @IVCC1528,
D

o Gemini GMOS-IFU 'j /CC1695, R,—0.4@Mpc /CC1355,

® Combine all fibers

Tv&C1895,

® Exclude nuclei

® Lick indices + SSP 'j /CC33, R,,:1.4émpc
(TMBO3) S00 4900 5000 5100 5200 5300 5400
Liu et al. in prep
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Liu et al. 1in prep

< Environment affects
early star & GC
formation

Results

* Density ~ [alpha/Fe] ~ Sy

e Star formation intensity ~
GC formation efficiency




NGC 1380

Fornax Galaxy Cluster ‘
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Mass vs. Environment

Similar “U-
shape” & scatter
in two clusters

e ¢cD & low-mass:
lower SN in the
Fornax
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Mass vs. Environment

Fornax Mz>-19
Virgo Mz>-19

e Similar “U-
shape” & scatter
in two clusters
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cD & low-mass:
lower SN in the
Fornax

<> Env. — cluster
halo: Important

0
-25 -24 -23 -22 -21 -20 -19 -18 -17 -16
M

Liu et al. in prep




Conclusions

% Environment plays an
important role in star
and GC formation of
low-mass galaxies.

— Early star formation are [ -
more intense 1 denser o
environments.

- GC specific frequencies
are less extreme in
Fornax (a lower mass
galaxy cluster).
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