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INTRODUCTION

Evolution and mass assembly of early-type COLOR VARIATION
galaxies in clusters ’

Variation in color = variation of stellar
population

Due to age and/or metallicity?

— comparison with models: constraints on EARLY-TYPE GALAXIE
possible evolutionary scenarios
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WFC3 ' . . Cluster : ACS
Parallels | . Pointings ,, Parallels ~ _+

6 arcmin. = 2.2 Mpc @ z=0.5 ’

JATA  .‘;"f ffi'

CLASH (Postman et al., 2012):
,Cluster Lensing And Supernova survey with Hubble®

25 X-ray selected, massive clusters
02<szs09
16 HST bands (ACS, WFC3/UVIS/IR)

~ WFC3/UVIS

CLASH -VLT (Rosati et al., 2014): 30'6
Spectroscopic follow-up for 13 clusters gm-

(:122 <7 S <:).<5 0.2
~500 - 1000 members/cluster

6000 8000 10000 12000 14000 16000
Wavelength (A)

MACS J1206.2-0847 ot z ~ 0.44 ot ot o, 01
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NASA, ESA, M. Postman (STScl) & CLASH Team



ANALYSIS

The Sersic Profile
10° L I L B L -
Simultaneous multi-band fitting of 104 | —
intensity profile ]
MegaMorph (HauBler et al, 2013) 1000 EN) E
B, N
Based on Galapagos (Barden et al, 2012) 2 jook ]
Combining Source Extractor & Galfit(-M) = ;
10 &
Sérsic profile (early-type: n > 2.5)
Increases S/N: LE
Lower mag-limit
Enhances stability T EEEErree—
One component fit penge,?jj:us
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ANALYSIS

Simultaneous multi-band fitting of i775
intensity profile

MegaMorph (HauBler et al., 2013)

Based on Galapagos (Barden et al., 2012) o
Combining Source Extractor & Galfit(-M)

Sérsic profile (early-type: n > 2.5) #850
Increases S/N:

Lower mag-limit Y.,

Enhances stability
One component fit
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ANALYSIS

Simultaneous multi-band fitting of I S L E—
intensity profile . of
S 4l —o® *—® @ ® ® ®
MegaMorph (HauBler et al., 2013) A
Based on Galapagos (Barden et al. 2012) _ ozl ]
£ s |
Combining Source Extractor & Galfit(-M) 3 ‘Z: R S S S S
ol Lo L i | | |
Sérsic profile (early-type: n > 2.5) 16— .
8 — e 8 9
z 20f " T
Increases S/N: g ol
Lower mag-limit 2‘; . . .
Enhances stability & & T S &

One component fit
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ANALYSIS

/9 galaxies

With m,,., Sérsic index n and effective
radius 1. — surface brightness profiles

— color profiles

Logarithmic slope of profile = color
gradient

_ A, ®-py B
V)‘Z_)‘l B AlogR

Ng,

rr.,ﬁr [kpC]

magy;,
P
%]
&
L]
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STRUCTURAL PARAMETERS

T L T T T T T 20_\ T T T T T T \_—I T T T T T T I__II \I\I\—_\I T 1 T T T
10 1 8ars 1 Vs Bass 8475 Vs T25
8 1 1 15} 1 + T
6 T 1 10} 1 1 +
4 1 + 4
:rI]:::..:::: e I B T e e I I e R
+ 10 1 Iswa + Z8s0 + 201 s | Ig1a | Zg50 | Yios
= =
= 8} + 4 = 15} + 4 +
Q Q
© 5l 1 1 ()
& = 1 | |
54 1 T £
51 1 i 4
=2 [Ty [l g : "
L L A L A LA e R B o AR B
Yl J JH 201 T T T
10} YJuwo 1 Jis 1 JHya0 YJi0 J1os JHi49 Higo
8l + 4 15} + + +
6r 1 T 10} ] ' ]
4_ 4 4
2t 1 I‘H 1 37 ] 1 ]
I N T S — - | BT - — Ll LU TN T [ T [ IJ—II‘I. [ T T [ R n
12345678 12345678 12345678 12345678 12345678 12345678 12345678 12345678
Sérsic n r. [kpc]

V. MARIAN, UNIV. OF VIENNA * ANNUAL MEETING OF THE GERMAN ASTRONOMICAL SOCIETY, BOCHUM * SEPTEMBER 2016



STRUCTURAL PARAMETERS IS ININ RS
N = Ny, g0/ Nrgy ' ] | 2R
R = reH,160/ Ie, 625 G & S E S
mean of ratios between n and r, in Hygo and rg5= T L L —
N < 1 - higher light concentration in bluer band o
R <1 - larger size in bluer band o

N= 0.92 +0.02

R= 0.75 +0.02

n constant, r. decreases with wavelength

0.1 PR

— Indicates negative color gradient i

Peng et al., 2010
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COLOR GRADIENTS

0.1 - 2r,

= Two different methods:
- LSQ fit to color profile
-, Analytical approach’ (La Barbera et al. (2002))

“ Four colors:
"8a75 —Ig1a ~ UV
“Tezs — Y105 ~ B —1
“Ig1a —Hygp ~ VY
“Yi05 —Hygo ~ 1 —Y
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Total count

COLOR GRADIENTS
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COLOR GRADIENTS

Total count
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COLOR GRADIENTS
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No obvious correlations of
color gradients with:

=  Cluster-centric distance
* Total magnitude
= Stellar mass
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STELLAR POPULATIONS

0.0 T T T T T T T
s0tyy  Z[Log(Z/Z )]
0.2} A T '
VT g
0.4

Simple Stellar Population models
(Bruzual & Charlot, 2003) 06}

Chabrier IMF (Zosf
|
Breaking age-Z-degeneracy 2

Compared colors at 0.1,0.5, | and 2r, "
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STELLAR POPULATIONS

“ Decrease in age and metallicity with radius
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SUMMARY

. ~ 25% smaller in Hygo than in rgp5 = indicating negative color gradients
n appears constant over same wavelength range
Color gradients on average negative

No correlation of gradients with cluster-centric distance, total magnitude or
stellar mass

Age and metallicity are drivers for color gradients

Inside-out growth of early-type galaxies plausible evolution scenario
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