Table of Contents

Abstract \%
Declaration by Candidate ix
Certificate by the Supervisor xi
Certificate by the Co-Supervisor xiii
Acknowledgements XV
List of Publications xix
1 Introduction 1
1.1 History of our Universe in a nutshell . . . ... ... ... ... 1

1.2 Brief introduction to galaxies . . . .. .. ... ... ... ... 2
1.3 Galaxy formation: A general understanding . . . . . ... ... 4
1.4 Galaxy evolution: A general perspective . . . . . ... .. ... 7
1.5 Dwarf galaxies: Small yet important . . . . . . . ... ... .. 8
1.6 Current understanding of dwarf galaxies . . . . . .. .. .. .. 10
1.6.1 Blue Compact Dwarf galaxies . . . .. ... ... .. .. 13

1.7 Multi-wavelength Observatories . . . . . . . ... .. ... ... 16
1.7.1 AstroSat . . . . . ... 16

xx1



TABLE OF CONTENTS

Xxil

1.7.2 Hubble Space Telescope (HST) . . . ... ... ... .. 17
1.7.3  Visible Multi-Object Spectrograph (VIMOS) . . . . . .. 19
1.7.4  High Acuity Wide-field K-band Imager (HAWK-I) . . . . 19
1.7.5 The DESI Legacy Imaging Survey . . . . ... ... .. 20

1.8 Methods . . . . . . ... 21
1.8.1 Surface Photometry . . . . . . . ... ..o 21
1.8.2 PROFILER . . . ... ... ... ... ... ....... 23
1.8.3 Source Extractor . . . .. ... .. ... ... 23
1.84 Noise Chisel . . . . .. .. ... oo 24
1.85 FAST . . . . . . 24
1.8.6 STARBURST99 . . . ... ... ... ... ... ..... 25
1.87 GALFIT . . . . . ... 25

1.9 Outline of the thesis . . . . .. ... ... ... ... .. .... 26
2 XUV disks in distant dwarf galaxies 29
2.1 Imtroduction . . . . . . . ..o 29
2.2 Motivation . . . . . ..o 31
2.3 Sample and Data . . . ... ... ... ... L. 31
2.3.1 Blue Compact Dwarf galaxies . . . . ... ... .. ... 32
2.3.2  AstroSat observations and other archival data . . . . . . 32

24 Data Analysis . . . . . . .. 33
2.4.1 Characterising the UVIT observations . . . .. ... .. 33
2.4.2 Multiband surface photometry . . . . . . .. ... ... 35
2.4.3 Modelling the surface brightness profiles . . . . . . . .. 36

2.4.4 Measuring UV light beyond the optical extent . . . . . . 38



TABLE OF CONTENTS xxiii

2.5 Results and Discussion . . . . . .. ... oo 39
2.5.1 Enhanced outer disk star formation in BCDs . . . . . . . 39
2.5.2  Thilker’s criteria . . . . .. ..o 45
2.5.3 Gasaccretionrates . . . .. ... Lo L 48

2.6 Summary and Conclusions . . . . . . . . ... .. .. ... ... 49

3 Clumpy disks: BCD mass assembly 57

3.1 Motivation . . . . . ... D7

3.2 Dataanalysis . . . .. ... 58
3.2.1 Clumps detection and stellar mass estimates . . . . . . . 58
3.2.2 In-spiral timescale due to dynamical friction . . . . . .. 59

3.3 Results and Discussion . . . . . . ... ... 0oL 66
3.3.1 Clumpy disk star formation . . ... .. ... ...... 66
3.3.2  Clump significance: . . . . . . .. ... ... ... ... 68
3.3.3 Clump accretion timescales . . . ... ... ... ... .. 71
3.3.4 XUV disk accretion timescales . . . . . . . ... ... .. 71

3.4 Summary and Conclusions . . . . . . . . ... .. ... ..... 73

4 Star-formation properties of distant BCDs 75

4.1 Motivation . . . . . ..o 75

4.2 Data Analysis . . . . . . ..o 76
421 Outer SFRD. . . . .. ... .. .. ... 76
4.2.2 Rest-frame colours and SSP modelling . . . . . ... .. 76

4.3 Results and Discussion . . . . . .. .. ... 7
4.3.1 Low density star formation . . . . . . . ... ... . ... 77

4.3.2 UV-optical-NIR colours . . . .. ... ... ... .... 78



XXiv TABLE OF CONTENTS
4.3.3 XUV disk properties . . . . . .. .. ... ... ... .. 80

4.4 Summary and Conclusions . . . . . . . . ... ... ... ... 82
5 XUV disks and local BCD mass assembly 85
5.1 Motivation . . . . . ... 85
5.2 Sample and Data . . . .. .. ... o 0L 86
5.2.1 Sample selection . . . ... ..o 86
5.2.2  Observations with AstroSat . . . .. ... ... .. ... 87
5.2.3 Additional archival observations . . . . . . ... ... .. 88
5.2.4 UVIT L1 data reduction . . . . .. .. ... ... .... 88

5.3 Data Analysis . . . . . . ... 91
5.3.1 Background subtraction and noise estimation . . . . . . 91
5.3.2 PSFestimates . . . . . ... ... ... L. 93
5.3.3 2D GALFIT models . . . ... .. ... ... ... ... 94
5.3.4 1D surface photometry . . . . . . ... ... 94
5.3.5 Integrated photometry . . . . . .. ... ... 95
5.3.6  Star-formation rates . . . . .. .. ... 96
5.3.7 Stellar mass estimates . . . . . ... ... 97
5.3.8 Radial gradients . . . . . . ... ..o 98
5.3.9 Probing the LSB region . . . .. ... ... ... ... 99

5.4 Results and Discussion . . . . . .. .. ... Lo 100
5.4.1 Morphology and sizes . . . . . . . .. ... ... 100
5.4.2 Diskmassassembly . . . . . . ..o 103
5.4.3 Assessing the XUV nature of nearby BCDs . . . . . . .. 108

5.5 Summary and Conclusions . . . . . . . .. ... ... ... 116



TABLE OF CONTENTS

XXV
6 Conclusions and Future Outlook 123
6.1 Key results: Multi-wavelength morphologies . . . . . . .. ... 124
6.2 Key results: Outer FUV clump analysis. . . . . . ... ... .. 124
6.3 Key results: UV colours and outer SFRD . . . . . . . ... ... 125
6.4 XUV disks in local BCDs and their mass assembly . . . . . . .. 126
6.5 Future Outlook . . . . . .. ... ... ... L 127
Bibliography 129



	03_content

