Contents

1 Introduction........ ... ... .. . .. ... . ... ... 1
1.1 Formation and Evolution of Compact Binaries. .. ............ 1

1.1.1 Binary Formation from Stellar Evolution in the Galactic
Field . ... .. 2

1.1.2  Dynamical Binary Formation in Dense Stellar

Environments . .............. .. ... . . 2
1.2 Gravitational Wave Sources . .. ........... ... ... ... ...... 6
1.2.1 General Relativity ................ .. ... .. ....... 6
1.2.2  Modelling Compact Binary Coalescenses ............. 7
1.3 Gravitational Wave Data Analysis .. ........... ... ... ..... 12
1.3.1 Searches for CBC Sources ........................ 12
1.3.2  Parameter Estimation ............................ 17
1.4 Structure of Thesis . .. ... .. .. i 23
141 Chapter 2 . ... 23
142 Chapter 3 .. ... .. 23
143 Chapter 4 ... . 24
References. . .. ... .. . 25
2 N-Body Dynamics of Intermediate Mass Ratio Inspirals . .. ... ... 33
2.1 Introduction .......... ... ... 33
2.2 Simulations. . .. ... ... 34
23 Results .. ... 35
2.4 DISCUSSION . ..\ttt it 45
2.5 ConCluSion . .. ...t 49
References. .. ... ... . 50

xi



xii

Contents
Inference on Gravitational Waves from Coalescences
of Stellar-Mass Compact Objects and Intermediate-Mass
Black Holes . .. ... ... ... . 55
3.1 Introduction .......... ... ... . 55
32 Study Design . ... 57
3.2.1 Sources and Sensitivity ............ ... ... ... 57
3.2.2 Parameter Estimation ............. ... ... ... ... ... 58
33 KeyResults . ... 59
3.3.1 Effects of Cosmology on Inferring the Presence
ofanIMBH ........ ... ... ... ... .. ... 62
3.4 DISCUSSION . ..ottt 63
3.4.1 Impact of Low-Frequency Sensitivity . ............... 64
3.4.2 Uncertainty Versus Signal-to-Noise Ratio ............ 65
343 Systematics ... ... ... 67
3.5 SUMMArY . ..o 68
References. ... ... .. . 69
Efficient Method for Measuring the Parameters Encoded
in a Gravitational-Wave Signal ... ... ... ... ... ... ............ 73
4.1 Introduction ........... ... . ... 73
4.1.1 Binary Coalescence Model ........................ 73
4.1.2 Bayesian Inference .............................. 75
4.1.3 Stochastic Sampling . ........... ... ... ... ....... 75
4.1.4 Chapter Organisation . ........................... 76
4.2 Discretizing the Credible Regions. ... ..................... 76
4.2.1 Cumulative Posterior on a Grid .................... 77
422 GridPlacement . . ...... ... ... ... ... ... 77
423 KeyResults ....... .. .. 79
4.3 Comparison with Alternative Methods: Which
Approximations Are Warranted?. . ... .......... ... ... ..... 80
4.3.1 Cumulative Likelihood . ....................... ... 81
4.3.2 Iso-Match Contours and the Linear Signal
ApPpProxXimation . ...............ii i 82
433 Comparasion . ... ... 84
4.4 Conclusions and Future Directions . . . ..................... 85
References. ... ... .. 87
Conclusion . . ... .. .. .. 91



2 Springer
http://www.springer.com/978-3-319-63440-1

Globular Cluster Binaries and Gravitational Wave
FParameter Estimation

Challenges and Efficient Solutions

Haster, C..

2017, X, 92 p. 37 illus., 9 illus. in color., Hardcower
[SBM: 878-3-319-63440-1



	Contents



