
INTERNAL COLOR GRADIENTS AND 
DISTRIBUTIONS OF STELLAR 

POPULATIONS OF EARLY-TYPE GALAXIES 
IN THE CLASH MACS 1206 CLUSTER
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Introduction, Data, Analysis,…



INTRODUCTION

 early-type

Variation variation

 age metallicity

→ constraints
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DATA

CLASH
 C L A S H



 ≲ 𝐳 ≲

 16

CLASH –VLT


 ≲ 𝐳 ≲

 ∼

MACS J1206.2-0847 𝐳 ∼ 0.44

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

N
A

SA
, E

SA
, M

. P
os

tm
an

 (S
TS

cI
) &

 C
LA

SH
 T

ea
m

Postman et al., 2012



ANALYSIS

 Simultaneous multi-band fitting of 
intensity profile

MegaMorph





 𝐧 > 2.5
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Peng et al., 2010
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ANALYSIS



 𝐦𝐭𝐨𝐭 𝐧
𝐫𝐞 →

→

 →
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𝛁𝛌𝟐−𝛌𝟏 =
∆ 𝛍𝛌𝟐(𝐑)−𝛍𝛌𝟏(𝐑)

∆ 𝐥𝐨𝐠 𝐑
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Results



STRUCTURAL PARAMETERS
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STRUCTURAL PARAMETERS

 𝐍 = 𝐧𝐇𝟏𝟔𝟎
/𝐧𝐫𝟔𝟐𝟓

 𝐑 = 𝐫𝐞𝐇,𝟏𝟔𝟎/𝐫𝐞𝐫,𝟔𝟐𝟓

 𝐧 𝐫𝐞 𝐇𝟏𝟔𝟎 𝐫𝟔𝟐𝟓

 𝐍 < 𝟏.→

 𝐑 < 𝟏.→

 𝐧 𝐫𝐞

→ negative
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𝐍 = 𝟎. 𝟗𝟐 ± 𝟎. 𝟎𝟐
𝐑 = 𝟎. 𝟕𝟓 ± 𝟎. 𝟎𝟐

Peng et al., 2010



COLOR GRADIENTS

 0.1 - 2𝐫𝐞









 𝐠𝟒𝟕𝟓 − 𝐈𝟖𝟏𝟒 ~ U − V

 𝐫𝟔𝟐𝟓 − 𝐘𝟏𝟎𝟓 ~ B − I

 𝐈𝟖𝟏𝟒 − 𝐇𝟏𝟔𝟎 ~ V − Y

 𝐘𝟏𝟎𝟓 − 𝐇𝟏𝟔𝟎 ~ I − Y
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Color 𝛁 𝐦𝐞𝐚𝐧,𝐟𝐢𝐭
[𝐦𝐚𝐠 𝐝𝐞𝐱−𝟏]

𝛁 𝐦𝐞𝐚𝐧,𝐚𝐧𝐚𝐥
[𝐦𝐚𝐠 𝐝𝐞𝐱−𝟏]

𝐠𝟒𝟕𝟓 − 𝐈𝟖𝟏𝟒 −0.17 ± 0.08 −0.12 ± 0.08

𝐫𝟔𝟐𝟓 − 𝐘𝟏𝟎𝟓 −0.18 ± 0.08 −0.15 ± 0.08

𝐈𝟖𝟏𝟒 − 𝐇𝟏𝟔𝟎 −0.15 ± 0.12 −0.15 ± 0.11

𝐘𝟏𝟎𝟓 −𝐇𝟏𝟔𝟎 −0.07 ± 0.09 −0.07 ± 0.09



COLOR GRADIENTS
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COLOR GRADIENTS

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



COLOR GRADIENTS
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STELLAR POPULATIONS









 0.1, 0.5, 1 2𝐫𝐞

𝐁 − 𝐈 𝐈 − 𝐘
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STELLAR POPULATIONS
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→→→

𝐏𝐚𝐫𝐚𝐦𝐞𝐭𝐞𝐫 𝟎. 𝟏𝐫𝐞 𝟎. 𝟓𝐫𝐞 𝟏𝐫𝐞 𝟐𝐫𝐞

𝐀𝐠𝐞 [𝐆𝐲𝐫] 11.5 ± 0.3 11.2 ± 0.3 10.1 ± 0.3 10.1 ± 0.3

𝐙 [log( Τ𝐙 𝐙⊙)] 0.2 ± 0.03 0.1 ± 0.02 0.0 ± 0.02 0.0 ± 0.02
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Summary



SUMMARY

 𝐫𝐞 ~ 25% 𝐇𝟏𝟔𝟎 𝐫𝟔𝟐𝟓  negative

 𝐧 constant

Color gradients negative

No correlation

Age metallicity drivers
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