Contents

2.9.3 Dust Emission

1 Imtroduction......... ... ... .. . .. . .. . ...
1.1 The ACDM Paradigm. . ............ .. ... ...,
1.2 Galaxy Formation Theory. ............. .. ... .. ... .......
1.3 Infra-red Extragalactic Astronomy . .......................
1.4 Thesis Outline . ......... ... .. ... ..

2 The Galaxy Formation Model . ... ...........................
2.1 Introduction . ........... ... ...
2.2 Hierarchical Structure Formation .. .......... ... ... ... ....
23 GasCoolinginHalos......... .. .. ... .. .. .. ... ...
24 Star Formation . ............ ...

2.4.1 Star Formation in the Disc .. ......................
2.4.2  Star Formation in Bursts. . ............... ... ... ...
2.5 Feedback Mechanisms .. ........ ... .. ... ... ... ... ....
2.5.1 Supernova Feedback ....................... ... ...
2.5.2 Photoionisation Heating of the IGM ... ..............

2.5.3 Supermassive Black Hole Growth and AGN
Feedback. .. ... ... .. ... . . . .
2.6  Galaxy Mergers and Disc Instabilities . ....................
2.6.1 Galaxy Mergers. . .. ...t
2.6.2 DiscInstabilities . . ........... .. ... ... .. ... ...
27 Galaxy SiZeS. . . ..ot
2.7.1 Spheroid Formation. . ... .........................
2.8 Chemical Evolution . ........ ... ... .. ... ... ... ... ....
2.8.1 Evolution of Mass and Metals. . . ...................
2.8.2 The Initial Mass Function. . .......................
2.9  The Spectral Energy Distribution of Galaxies................
29.1 Emissionof Light. .. ... ... ... ... .. .. ... ..... ...
2.9.2 Dust Absorption .. ........ ... ...

23
24
24
25
26
28
29
29
30
32
32
33
35

XXiii



XXiv Contents

2.9.4 Absorption by the IGM. .. ........................
2.10 The Lacey et al. 2016 caLrorm Model . . .......... ... ... ...

3 Simulated Observations of Sub-millimetre Galaxies: The Impact
of Single-Dish Resolution and Field Variance................ ...
3.1 Introduction . ........ ... ... ...
3.2 Creating Mock Surveys ............... ..,
3.2.1 Creating Sub-mm Maps ............. ... ... ... ....
33 Results . ...
3.3.1 Number Counts. . ..........ccouiiiiinee...
3.3.2 Multiplicity of Single-Dish Sources .................
3.3.3 Physically Unassociated Galaxies . ..................
3.3.4 Redshift Distribution. . . . ........... ... .. .. .. ...
34 Comparison to ALESS . ... ... ... ...
3.4.1 Number Counts and Source Multiplicity. .............
3.4.2 Redshift Distribution. . . ........ ... ... ... .. ...
3.5 Multi-wavelength Surveys . ........... ... ... .. ... ... ...,
3.6 Conclusions . ........... ..

4 The Clustering Evolution of Dusty Star-Forming Galaxies .. ... ...
4.1 Introduction ............ .. .. ...
4.2 Dusty Star-Forming Galaxies in the Lacey et al. 2016 Model . . .
4.3  The Spatial Clustering of Dusty Star-Forming Galaxies . .......

4.3.1 The Two-Point Spatial Correlation Function. . .........
4.3.2 Spatial Clustering Evolution of Infra-red Luminous
Galaxies . ...........
4.3.3 Spatial Clustering of SMGs. . . .....................
44  Angular Clustering at 850 pm .. .......... ... ... ... ... ...
4.4.1 The Angular Clustering of Galaxies .................
4.4.2 The Angular Clustering of Single-Dish Sources .. ... ...
4.4.3 Blending Bias in the Angular Clustering of Single-Dish
SOUCES . . oot
4.44 A Cross-Correlation Analysis of Sub-mm Sources . . . . ..
4.4.5 The Angular Clustering of Intensity Fluctuations . ... ...
4.5  Angular Power Spectrum of CIB Anisotropies. ..............
4.6  Conclusions . ......... ...t

5 The Far Infra-red SEDs of Main-Sequence
and Starburst Galaxies. .. .......... .. ... ... ... ... ...
5.1 Introduction . ......... ... ...
5.2 Relation of Inferred to True Physical Properties. ... ..........



Contents XXV

53 Results .. ... 118
5.3.1 The Specific Star Formation Rate—Stellar Mass
Plane. ... ... ... . . 118
5.3.2 Stacked Infra-red SEDs. ... ....................... 125
5.3.3 Comparison with Observations . . ................... 129
5.3.4 Constraints on Dust Model Parameters . . . ............ 133
54 Conclusions . ........... .. 137
6 Predictions for Deep Galaxy Surveys with JWST. ... ... ... ... ... 141
6.1 Introduction ............ ... ... ... 141
6.2  The Theoretical Model . .. ....... ... .. ... ... ... ... .... 143
6.2.1 GALFORM. .. ... ... ... i 144
6.2.2 Evolving Supernova Feedback and the Redshift
of Reionization . .. .......... ... ... ... ... ... .... 146
6.23 TheDustModel ........... ... . ... ... ... ..... 148
6.2.4 Coupling GALFORM and GRASIL . . . ... ..o ovunenn ... 151
6.3 Results ....... ... ... 152
6.3.1 The Lacey et al. (2016) Model at High Redshift. ... .. .. 152
6.3.2 Luminosity Functions Observable with JWST.......... 156
6.3.3 Galaxy Number Counts and Redshift Distributions
Observable with JWST . ......... ... ... ... ... .... 159
6.3.4 Sizes of Galaxies in JWST bands ................... 164
6.4  SUMMATY . .. ...t 165
7 Overall Conclusions and Future Work ... ..................... 167
Appendix A: Towards a Derivation of the Blending Bias . ........... 171
Appendix B: The Effect of a Non-universal IMF on Stellar Masses
Inferred from SED Fitting . . . ....................... 179
Appendix C: Comparing the Simple Dust Model with GRASIL . . . .. .. 183
Appendix D: Background ALMA Number Counts ................. 185

Bibliography . .. ... .. 189



2 Springer
http://www.springer.com/978-3-319-66747-8

The Mature of Dusty Star-Forming Galaxies
Cowley, W,

2017, 300, 196 p, 74 illus,, 57 illus, in color.,
Hardcowver

ISBN: 978-3-319-66747-8



	Contents



