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Front cover. Vermeer’s ‘Astronomer’ (Louvre, Paris) pondering the questions of the Universe. The
background shows an image that was obtained with the Advanced Camera for Surveys towards the
distant radio galaxy TN J1338-1942 (the green object), as part of this thesis.

Voorkant. Vermeer’s ‘Sterrenkundige’ (Louvre, Parijs) buigt zich over de vragen van het heelal. De
achtergrond toont een diepe opname gemaakt met de Advanced Camera for Surveys in de richting
van het verre radiosterrenstelsel TN J1338-1942 (het groene object), waar dit proefschrift
gedeeltelijk op gebaseerd is.

Back cover. Creation of the world depicted on the coffin of Amenhotep, priest of Amon (c. 1500
B.C., Thebes). The air god Sju separates the star-spangled goddess of heaven, Nut, from the earth
god Geb (RMO, Leiden).

Achterkant. Schepping van de wereld zoals afgebeeld op de doodskist van Amenhotep, priester
van Amon (c. 1500 v. Chr., Thebe). De luchtgod Sju scheidt de met sterren bezaaide hemelgodin
Nut van de aardgod Geb (RMO, Leiden).

(Cover artwork: Isa Oliveira)



Contents

1 Introduction

1.1
1.2
1.3
1.4
1.5

Basic elements of cosmology . . . . . ... ... o000
Structure formation . . . . . . ...
Recent advances in the study of clusters of galaxies . . . . . . . . . ..
Searches and discoveries of forming clusters in the early universe . . .
Thisthesis . . . . . . . . . .

2 The spatial clustering of radio sources in NVSS and FIRST

2.1
2.2
2.3
24
2.5
2.6
2.7

Introduction . . . . . ... oL
The angular correlation function . . . . . . .. ... ... ... ... .
Survey descriptions and data selection . . . . .. ... ... ... ..
The angular clustering of radio sources . . . . . ... ... ... ...
The spatial clustering of NVSSsources . . . . . ... ... ... ...
Discussion . . . . . . . ... ...
Summary . ... ...

3  On the X-ray emission of z ~ 2 radio galaxies

3.1
3.2
3.3
34

Introduction . . . . . . . . ...
Observations . . . . . . . . . . . i i e
Results. . . . . . . . . . e
Summary and conclusions . . . . ... ...

‘Lyman-break’ galaxies in a protocluster at redshift z ~ 4.1

5  Star formation, morphologies and clustering in a z = 4.1 protocluster

5.1
52
53
54
5.5
5.6

Introduction . . . . . . . . . ...
Observations and datareduction . . . . . . . ... ... ... .....
Properties of LBGs and LAEsin TN1338 . . . . . ... ... ... ...
Morphological analysis . . . . . ... ... ... ... .........

Evidence for an overdensity associated with TN J1338-1942 at z = 4.1?

Summary and Discussion . . . . .. ... ... 00000

6  Feedback and brightest cluster galaxy formation: TN J1338-1942

6.1
6.2
6.3
6.4
6.5

Introduction . . . . . . . . ...
Observations and Data Reduction . . . . . . ... ... ... .....
Results. . . . . . . . . . e
Discussion . . . . . . . ... e e
Conclusionsand Future . . . . . . . . ... ... ... ... .....

vii

N Ul W e

13
14
16
17
20
27
30
37

61

67
68
70
79
84
87
92



viii

CONTENTS

7  Clustering of star-forming galaxies near a radio galaxy at z = 5.2

71 Introduction. . . . . . . . . . .. ...
7.2 ACS Observations, data reduction and photometry . . . . . . . . . ..
73 Results. . . . . . . . ..
74 Discussion . . . . . . ... e
75 Conclusions . . . . . . . . ..

8  Clustering of i7;5 dropout galaxies at z ~ 6 in GOODS and the UDF

81 Introduction. . . ... ... .. ... ..
82 Data . ... ... ...
8.3 The angular correlation function . . . . . . ... .. ...
8.4  Derivation of cosmological quantities . . . . . .. ... ... ... ..

9  An overdensity of galaxies near the most distant radio-loud quasar

9.1 Introduction. . . . . . . . . . . . ...
92 Data . . . . . . .. e e
93 Results. . . . . . . e
9.4 Discussion . . . . . . . ... e e e e
95 Summary . .. .. ...

10 Protoclusters: observations, theory and modeling

10.1 Introduction . . . . . . . .. ... ... Lo Lo
10.2 Partl: A census of protoclusters . . . . . ... ... ... ... ...,
10.3 PartIL: Theory of structure formation . . . . . ... ... ... ....
10.4 Part III: Modeling the history of the cluster red sequence . . . . . . . .
10.5 Discussion and conclusions . . . . . . ... ...

11 Nederlandse samenvatting
About the author

Acknowledgments

121

........ 122
........ 124
........ 128
........ 135
........ 141

145

........ 146
........ 146
........ 147
........ 149

153

........ 154
........ 155
........ 155
........ 157
........ 159

161

........ 162
........ 163
........ 166
........ 173
........ 178

181

189

191



