
Contents

Part III: Astrophysical sources of GWs 2

10 Stellar collapse 5
10.1 Historical Supernovae 6
10.2 Properties of Supernovae 12

10.2.1 SN classification 13
10.2.2 Luminosities 18
10.2.3 Rates 20

10.3 The dynamics of core collapse 23
10.3.1 Pre-Supernova evolution 23
10.3.2 Core collapse and neutrino-driven delayed shock 27
10.3.3 The remnant of the collapse 32

10.4 GWs production by self-gravitating fluids 37
10.4.1 Energy-momentum tensor of perfect fluids 37
10.4.2 GW production from gravitating Newtonian fluids 40
10.4.3 Quadrupole radiation from axisymmetric sources 44

10.5 GWs from stellar collapse 48
10.5.1 GWs from collapse and bounce of rotating cores 49
10.5.2 GWs from bar-mode instabilities 53
10.5.3 GWs from post-bounce convective instabilities 57
10.5.4 GWs from anisotropic neutrino emission 59
10.5.5 GWs from magneto-rotational core collapse 64
10.5.6 GWs from fragmentation during collapse 67

10.6 Complements 68
10.6.1 Luminosity, color and metallicity of stars 68

Further reading 73

11 Neutron stars 76
11.1 Observations of neutron stars 76

11.1.1 The discovery of pulsars 76
11.1.2 Pulsar spindown and the P � Ṗ plane 77
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