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10 “high- 5 fields in VRIJK, 10 “low-z" fields in BVIK
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M*-size relation at highiz
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M*-size relation low

Field ellipticals (89)

Cluster ellipticals (167)

Field ellipticals (89)
Core ellipticals (53)

Field S0s (59)
Cluster S0s (193)

Field S0s (59)
Core S0s (61)
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Field spirals (307)
Cluster spirals (359)

Field spirals (307)
Core spirals (53)

STAGES
Gray et al. 2009

SW Group

Maltby et al. 2010




M*-size relation at
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M*-size relation at intermegliate z
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‘Size changes <10% at fixed mass, colour and morphology
Kelkar et al. 2015




Galaxy surface brightness

Symmetric Galaxies Asymmetric galaxies
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eg. internal star forming external causes
regions |

Interacting galaxies Tidal galaxies Merging galaxies

. 2

Gi’/‘I’ ‘t’/‘T’

Kelkar et al. 2017
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Residual Flux Fraction
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Asymmetry of residuals
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Kelkar et al. 2017



45

40}

35}

30}

25}

20}

15}

10}

5}k

_E+30

[ 0(104) ||

M
: :jl:lng'm-

O L L
-0.1 00 0.1 0.2 03 04 05

RFF

1m0 A(18) 1

A P

02 03 04 05

RFF

[ 0(104)

1 A3)

1 0(67)

" a46) ||
71 A(L8) |

4.0

3.5}
3.0}
25}
2.0}
15}
1.0}

0.5}

0‘0 A .
-0.1 0.0 0.1

RFF

0.2 03 04 05

[ Ae)]

oL
<)
o
=l
<)

Lﬂ =
Eb
Q)
VA

-
U
N
o

Kelkar et al. 2017



(19)
1 0&l (18)
C 22 1(28)
22 T(14)
Lo M(22)

3 iA (19)
1 0&I (18)
C 22 1(28)
-2 T(14)
L-2 M(22)

-
-

RFF is sensitive to the
“degree of structural
disturbance while Ares

IS more sensitive to its
cause.

Kelkar et al. 2017



Star formation'" &

Passive

Kelkar et al. 2017



Quantitative structure, sgar

formation, and environment
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Star-formation historyg
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Quantitative structure, sar-
formation history, and environment
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Morphology, structure, sgar
formation, and environment
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Morphology, structure, sgar
formation, and environment
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Smoota Qasszy/e spirals in clusters
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Kelkar et al. 2017



Morphology, structure, skar
fo[mation, and environment

Ih addftion t 'being visually symmetric and passive,
clusterspirals are, quantitatively smoother
Kelkar et al. 2017



Galaxy structure and star-
formation history within clusters

Internal cluster
‘environment using
orbital histories of
galaxies on the
Projected Phase-
Space

Mahajan et al. 2011




Galaxy structure within cluBters
at.fixed morphology
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j-No trends in RFF or
B Ares across different
B cluster regions at
fixed morphology

Kelkar et al. 2017b, in prep.



Stellar population ages within
Clusters at fixed morphology

Higher fraction of old
spirals in cluster core

Kelkar et al. 2017b, in prep.
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Talﬁe—home message:

Spirals entering clusters become structurally smooth
(and red) due to the quenching of their star.formation,
but retain their spiral morphology f%,a while (before
becoming SOs)

- "

In clusters, we observe the epd result of the build up of
the old passive populatiomin the cluster core with
smooth and symmetric intrinsic structure.

. The effect of the enviregpment must be reasonably

gentle, afkctmg the star formation of cluster spirals,
but leaving their stellar distfibution (sizes, disks) largely
intact.

relate (as opposed to gravitationally driven)
!-nanls S must be at play.



