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in cosmology, 100, 107-108
viscous term in, 27-28
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equation of motion, 25-28
extrinsic curvature, 13-14
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nuclear, 145-150
nuclear statistical equilibrium,
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Eulerian schemes, 29, 75
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flux-limited diffusion, 126128

four-velocity, 24, 39, 47, 76, 87,
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y-ray bursts, 207
gauge conditions, 15-21, 184
on lapse function «, 19-20
“closed slices, 19
maximal slicing condition, 19
synchronous gauge, 18
on shift vector 8%, 20-21
comoving gauge, 20
Euler-Lagrangian gauge, 20
isothermal gauge, 21
isotropic gauge, 21
Lagrangian gauge, 20
minimal distortion gauge, 21
radial gauge, 21
Schwarzschild gauge, 21
on three-metric v;;, 16-19, 180
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planar, 17-18
spherical symmetry, 17
gravity waves, 99-100, 102, 111, 175,
194-198

Hamiltonian constraint, 14, 102, 114,
178, 185-187

internal energy, 25

Lagrangian schemes, 14, 29, 43, 120
lapse function «, 9-10, 101, 188
leap-frog method, 32-33

magnetohydrodynamics, 167-170
metric tensor g, 5, 11, 76
axisymmetric, 18, 170, 177
Bardeen and Wagoner, 170
conformally flat, 16, 182
Kerr, 165-166
May and White, 17, 120-123
in planar cosmology, 100
in spherical symmetry, 120-123
momentum constraint, 14, 102, 178,
188
momentum density, 25, 77, 113
momentum equation, 26, 27, 29, 46,
77,79

Navier—Stokes equations, 27-28, 64
neutrinos, 126—141
annihilation, 129, 138139
neutrino beam calculation, 129
angular distribution, 129-131
neutrino scattering 132-141
electron—neutrino, 135-138
neutrino—nucleus, 140-141
opacity, 132-141
Noh problem, 58-60
notation convention, 2, 3
nuclear statistical equilibrium,
142-143
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big bang, 105-107
nuclear reactions, 105, 142-143
r-process, 161-162
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operator splitting, 35-36, 80, 131

advection, 44, 84-86

artificial viscosity, 37-41
density advection, 44-46, 85
energy advection, 46, 85
metric acceleration, 86
momentum advection, 46—47, 81,

85

PdV, 4243, 86-87

pressure acceleration, 44, 82-83

proper volume, 80-81

time step, 36-37, 96-98, 124-125

velocity calculation, 40, 87-90
four-velocity, 12, 24, 39
three-velocity, 12, 39

remap, 30, 125-126

Riemann curvature tensor, 3, 5

Riemann shock capturing methods,

29-31

Riemann shock tube, 55-57
relativistic shock tube, 57

rotating stars, 170-176

r-process, 161-162

shear viscosity coefficient, 27
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shift vector 3%, 9-12, 179, 188
sound speed, 36, 96
spacetime centering, 32-33, 83-84
special relativity, 23-24
Lorentz factor, 12, 24
metric 7,,,, 24
supernovae, 117-162
collapse mechanism, 117-120
core bounce, 117
neutrinos in, 119-120, 126-158
r-process, 161-162
20 Mg model, 158-162

test problems, 48-61, 105

thermonuclear burning, 142-143

three-metric ~;;, 11

time step, 36-37, 96-98,
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viscosity, 27-28

wall shock, 49-53
accelerating, 50-52
relativistic, 49-52
spherical, 59
stopping 52-53
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