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Stellar population properties of massive galaxies
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Massive Early- Type
Galaxies (ETGs) are
generally known to be
mainly old, unlike their
low-mass counterparts.
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Massive galaxies show [Mg/Fe]>0
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[Mg/Fe]: how fast the bulk of
the stellar populations formed
(e.g. Matteucci & Greggio 86




Massive galaxy colours

Luminous Red Galaxy sample from SDSS/DR7 in the nearby
Universe: stellar population synthesis models do not match
accurately the optical SDSS colours:

[2/H])=0; t=14,12,10,8,6,4,3 G
7

— MIUSCAT

— — MIUSCAT — Kroupa

— MO9

— — MOS

— BCG3

—__ CO7: a3 [Fe/H]=0
.. CO7: a[Fe/H]=0




http: milesiraces

Illlllll

L UL ISR 7 BLELERLE B

Dwarfs ® >

FWHM=2.55(+0.18) A
FWHM=2.45(+0.18) A

3

e COELHO FWHM=2.43(+0.16) A
. INDOUS FWHM=2.50(+0.19) A

S4N

e SUN_KPNO ];T«‘WHM = 2’50(i.0'07)A

4500 5000 5500 6000 6500
Wavelength (A)

WJ”’“‘ wee"! Falcon-Barroso+11 ar

New-:wversion of MILES library 1107.2303
& models

IIIIIIIIIIIIIIII

llllllllllllllllll

=
=)
S
TS

Q'-
O
x
2

L MILES SSP models (v9.1) J

g
lllllllll

2.6
2.4
2.2

IIIIIIIIII

2.0 FWHM=2.49(+0.05)A

Illllllllllll

-
3
o
<

N
=
@
~
+
=)
=)
)
S
P

o

e COELHO FWHM=2.53(+0.08)A ]
e ELODIE_LL .

T P, S 1.6 - = INDOUS FWHM = 2.51(x+0.07) A

2 =1 U 1 4000 4500 5000 5500 6000 6500
[Fe/H]

1.8

TTTTTTTTT

Wavelength (A)




stellar population synthesis models
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[M/H] = +0.00
Age = 03.16 Gyr
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%!LL SEEe stellar population synthesis models
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Computing integrated spectra for a parametric SFH:
SFR
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Chemical evolution allowed

o Example of SFH for massive galaxies in hydrodynamical simulations
(MASCLET code,

o Up to 100 SFHs computed in one query
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a-enhanced models

Base models:

Scaled-solar isochrones + MILES spectra

(s-s @ solar metallicity; a @ low metallicity)
Scaled-solar models:
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Isochrones

+

Scaled-solar
MILES specira

______________________ o _o
HD097855 °

L]
BD+800245

HD192640 * ar p ' a-enhanced models:

a-enhanced

isochrones

+

a-enhanced
Milone+11 MILES spectra




coverage: model reliability
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Ratios of enhanced / solar star spectra

Teff=5500K,
Log(g)=4.0,
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Preliminary SSP SEDs

SSP(a-enhanced) / SSP(scaled-solar)
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[Mg/Fe]-enhancement affects mainly the blue part of the spectrum:
(u-g)a=(u-g)ss-0.2 mag (for a=0.4)
(g-r)a=(g-r)ss-0.05 mag (for a=0.4)




MILES:

985 stars,
3535-7429 A
(Sanchez-Blazquez
http://miles.iac.es

composite stellar library
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Synthetic colors vs observations: MW GC

MW GCs (Harris 96):
UBVRI colors,
E(B-V), [Fe/H]

for 150 clusters

MIUSCAT models
provide better
et match than those
—— M05 based on
- = D08 theoretical

o al

o E(B-V)<0.5 stellar libraries




LRG color evolution

Luminous Red Galaxy sample from SDSS/DR7 for 2<0.6

SDSS LRG
MIUSCAT : LRG colors are

MOS BCO3 consistent with
a passive

evolution model
(SSP) assuming
zf=5, solar
metallicity and
Kroupa IMF
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a-enhanced SSP colours

t=12,10,3 Gyr
MIUSCAT
MIUSCAT « corr
[Fe/H]=C
[Fe/H]=—-0C.4

a-enhanced
SSP models
fit better

nearby LRG
colours from
the SDSS




Next step: Expanding [Mg/Fe] coverage
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