7%
university of 5%,
groningen YL

R

University Medical Center Groningen

University of Groningen

The evolution of spiral galaxies in clusters
Kutdemir, Elif

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2010

Link to publication in University of Groningen/lUMCG research database

Citation for published version (APA):
Kutdemir, E. (2010). The evolution of spiral galaxies in clusters Groningen: s.n.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 10-02-2018


https://www.rug.nl/research/portal/en/publications/the-evolution-of-spiral-galaxies-in-clusters(d1476d49-2415-45e8-bc86-c5a6f896f662).html

rijksuniversiteit
5 / groningen

The evolution of spiral galaxies in
clusters

Proefschrift

ter verkrijging van het doctoraat in de
Wiskunde en Natuurwetenschappen
aan de Rijksuniversiteit Groningen
op gezag van de
Rector Magnificus, dr. F. Zwarts,
in het openbaar te verdedigen op
vrijdag 5 februari 2010
om 16.15 uur

door
Elif Kutdemir

geboren op 31 juli 1978
te Ankara, Turkije



Promotor : Prof. dr. R. E. Peletier
Co-promotor : Dr. B. L. Ziegler

Beoordelingscommissie : Prof. dr. J. H. van Gorkom
Prof. dr. M. A. W. Verheijen
Prof. dr. A. Aragén-Salamanca

ISBN 978-90-367-4206-1
ISBN 978-90-367-4207-8 (electronic version)






The picture at the back of the cover was made by me. You can see some more on
http:/ /www.astro.rug.nl/ ~kutdemir/

Printed by: Ipskamp Drukkers B.V., Enschede, the Netherlands

Copyright (© 2010 E. Kutdemir



Contents

Chapter 1: Introduction 9
1.1 Thethesis-layout . . ... ... ... .. ... ... ... ........ 11
1.2 The evolution of spiral galaxiesinclusters . . . ... ... .......... 12
121 Galaxyclusters . . ... ... ... ... ... . o 12
122 Outline-part1 . .. ... ... ... ... ... .. ... ... 15
1.3 Infrared colors and color gradients of early-type galaxies . ... ... ... 16
1.3.1 Stellar population diagnostics of early type galaxies . . . . ... ... 16
1.32 Outline-part2 . ... ... . ... .. ... .. ... 18
Chapter 2: Velocity fields from FORS2/MXU spectroscopy 19
2.1 Introduction . . ... ... .. 20
2.2 3D-spectroscopy with FORS2/MXU . . . . . ... ... ... .. ... ... 22
22.1 Observingstrategy . . . . .. ... ... ... ... .. .. ... ... 22
222 Datareduction .. ... .. ... ... ... ... o L 24
2.2.3 Galaxiesinthe MS0451sample . . . ... ................ 25
2.2.4 Kinematic analysismethods . . . .. .. ... ... .. ... ... .. 28
2.2.5 Stellar kinematics . . . . . ... ... L L Lo 31
23 Photometry . . . . . ... 32
2.3.1 Groundbased photometry . . .. ... ... ............... 32
2.3.2 HST imaging and structural analysis . . . . ... ... ......... 33
24 Analysis . . . ... 34
241 Specialcases . . . . ... ... 40
25 Discussion . . ... ... 40
2.6 Summary and conclusions . . .. ... ... L L L L 43
2.A Resolution Effects on the Kinematic Analysis . . . ... ... ........ 44
2.B Individual galaxies . . . . ... ... ... ... . L 57

2.B.1 Cluster galaxies . . . .. ... .. ... .. .. .. .. .. .. ... 57



vi CONTENTS

2.B.2 Fieldgalaxies . .. ... ... ... ... .. ... . . .. ... 64
2.B.3 Galaxies difficulttotreat . . . .. . ... ... ... ... ... ... 72
2.C Photometric tables for the selected objects . . . .. .. .. ... ....... 76
Chapter 3: Gas kinematics of spiral galaxies at intermediate redshifts 79
3.1 Introduction . ... ... ... .. 80
32 Sample. . . ... 82
3.3 Datareduction . .. ... ... ... ... 86
3.4 Photometry . . . . . . ... L 86
35 Analysis . . . ... 88
3.5.1 Star FormationRates . . . . ... ....... ... .. ... ..... 91
3.5.2 Frequency Distribution . . . .. ... ... ... ... ... ..... 91
3.5.3 Correlations Between (Ir)regularity Parameters . . . . . . ... .. .. 93
3.5.4 Dependence On the Clustercentric Distance . . . . . . ... ... ... 97
3.5.5 Correlations With Photometric Parameters . . . ... ... ... ... 97
3.5.6 The Fraction of Irregular Gas Kinematics . . . ... ... ... .. .. 100
357 Special Cases . . .. ...... .. ... .. ... 101
3.6 Discussion . . . ... ... ... 101
3.6.1 Frequency Distribution. . . . .. .. ...... ... ......... 101
3.6.2 The Fraction of Irregular Gas Kinematics . . . . ... ... ... ... 102
3.6.3 Correlations With Photometric Parameters . . . ... ... ... ... 105
3.6.4 Comparison With High Redshift Studies . . . ... .......... 106
3.7 Summary and conclusions . . . ... ... Lo oL 109

3.A Relations between kinematic (ir)regularity parameters and photometric
quantities . . . . ... 110
3.B Individual galaxies . . . . .. ... ... ... ... 113
3.B.1 Cluster galaxies . . . . . ... ... ... ... .. .. .. .. .. ... 113
3.B.2 Fieldgalaxies . .. ... ... ... .. ... .. .. . .. . .. ... 130
3.C Photometric tables for the wholesample . . . ... ... ... ........ 163
Chapter 4: Infrared colors and color gradients of early-type galaxies 167
41 Introduction . ... ... ... 168
4.1.1 Formation of early type galaxies . . ... ... ... .......... 168
4.1.2 Line strength and color gradient studies . . . . . ... ... ... ... 169
4.1.3 The [3.6] — [4.5] color as a tracer of old stellar populations . . . . . . 171
414 Outline . . . . ... ... L 171
42 Analysis . . . .. .. 171
421 Aperturecolors . . ... ... ... o 172
422 Colorgradients . . ... .......................... 173

4.3 [3.6] — [4.5] color and color gradient as a function of other fundamental
properties . . ... .. 176
4.3.1 Mass-metallicity relation . . . . .. ... ... ... .. ... ... ... 176
4.3.2 Mass-gradientrelation . . . . ... ... ... ... .. L. 180
4.3.3 Relations between colors and line strength indices . . . . . . ... .. 180

4.3.4 Relations between color gradients and line strength gradients . . . . 181



vii

44 Central pointsources . . .. ... ... ... ... ... .. ... ... 189
45 Summary and conclusions . . .. ... ... L L Lo 189
4 A Individual galaxies . . . . . ... ... .. ..o 192
Chapter 5: Conclusions and future prospects 199
5.1 The evolution of spiral galaxiesinclusters . . . . .. ... ... ... .... 199
5.2 Infrared colors and color gradients of early-type galaxies. . . . . ... ... 200
References 202
Nederlandse Samenvatting 209
Tiirkce Ozet 215
Summary in English 221

Acknowledgments 227






