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PASSCAL, 21
Pilbara Spiral Array, 21
PSAR, 175
response function, 24, 175, 178
SEAL2, 21
seismology, 175
short aperture, 176
SKIPPY, 21
Southern Queensland Spiral Array, 21
spiral, 175, 178
SQspa, 175
USArray, 21, 187
Warramunga, 21, 51, 176
WAspa, 175
Western Australia Spiral Array, 21
WOMBAT, 21, 187
WRA, 53
Yellowknife, 21
YKA, 51
Asia, 47, 157
northeast, 91
southeast, 69, 130, 174
associated Legendre functions, 84
associated Legendre polynomial, 31
Atlantic Ocean, 59, 174
eastern, 68
attenuation, 14, 59, 62, 74, 152
frequency dependence, 64, 66
hemisphericity, 65, 67
interdendritic fluid pockets, 49
intrinsic, 62
isotropic velocity, 39
liquid inclusions, 93
quality factor, 44
scattering, 62
viscoelastic, 62, 180
Australia, 20, 51, 53
Australian Research Council, 175
azimuth, 76

backazimuth, 24, 26
Bayes’ theorem, 196
natural parsimony, 197
Bayesian inference, 187
bece phase, see iron
Berkeley, 181
Seismographic Station, 13
body waves, 4, 7, 10, 27, 40, 56, 89, 141, 169
bottoming point, 10, 101
boundary conditions, 190
bulk modulus, 55, 64

Canada, 51

Central America, 59, 130

Chile, 179

China, 151

Circum-pacific, 18

CMB, see core mantle boundary, 4
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coda interferometry, 148
colatitude, 84, 192
compositional buoyancy, 70

Comprehensive Nuclear-Test-Ban Treaty

Organisation, 21
compressional wave, see P wave, 6
confidence level, 160
convection

degree-one, 118, 119
degree-two, 118, 119
low-order, 109
core mantle boundary, 4, 12, 39, 121
piercing point, 121, 123
topography, 80
Coriolis force, 33, 125
Croatia, 5
cross-correlation, 16, 93, 161
crust, 5, 74
discovery, 5
oceanic, 176
crust-mantle boundary, 2, 5
crustal deformation, 9
crystal
alignment of, 93, 126
crystallographic axis, 128
growth, 74
iron, 93
post-solidification, 126
preferred orientation, 125
systematic orientation of, 88

D", 107

data
binning, 102, 103, 111
bootstrap technique, 111
comparison, 93
differential travel time, 93
mean, 102
predictions, 93
robustness, 111
scatter, 93, 120
standard deviation, 102
uncertainty, 197

decibel, 24

density, 35, 83,93

density contrast

at the inner core boundary, 39, 40, 46

density ratio
between inner and outer core, 43
Earth-Moon, 2
diamond anvil cell, 124
differential rotation
inner core, 131
of planetary shells, 2
differential travel time, 155
anomalous, 120
PcP-P, 121, 122
PKIKP-P, 77
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PKP, 89, 174
PKP(AB)—PKIKP, 15, 18, 89-91, 93, 94, 100
PKP(BC)—PKIKP, 16, 18, 60, 90, 91, 93, 94, 100,
142, 161
residual, 90, 91, 94
S3KS—S2KS, 120
diffraction, 10
dilatation
of volume, 8
discontinuity, 2
Oldham-Gutenberg, 1
upper mantle, 180
displacement, 189, 190
normal, 190
divergence, 8
downwelling, 70

Earth, 1
age of, 126
centre, 93, 110, 182, 186
centre of, 1
density, 2
diurnal rotation, 2
ellipticity, 34
equator, 80
geomagnetic field generation, 131
gravitational constant, 102
heterogeneity, 35
interior, 75, 76
mean density, 2
moment of inertia, 4
non-axisymmetric structure, 86
poles, 81
radius, 3, 92
rotation, 34, 84, 88
rotation axis, 80, 82, 98, 192
shells, 86
spin axis, 81, 83,91, 108, 134
structure, 92
earthquake
1994 Bolivia, 29, 36, 37,93, 109, 116
1994 Chile, 37
1994 Fiji, 37
1994 Kuril Islands, 93, 116
doublet, 137, 139, 148, 151, 153, 161
geographical location, 107
Kuril islands, 157
location, 151
Macquarie Ridge, 171
Mediterranean, 179
mislocation, 146
repeating, 52, 152
shallow, 184
South Sandwich Islands, 57, 103, 108, 123, 137,
138, 151, 161, 171
Svalbard Sea, 171
Tonga-Fiji, 157
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earthquake focus, 10
elastic constant, 83
elastic moduli, 8
electromagnetic torque, 145
ellipticity corrections, 76, 101
ensemble, 167
epicentral distance, 10, 76
antipodal, 80
equator
plane, 83
Europe, 20, 104

F-layer, 70

Fairbanks, 137, 141

Fast Fourier Transform, 28
fce phase, see iron

Fiji, 185

Fiji Islands, 104

filtering, 74

finite difference, 54

first principles, 98

fk analysis, 23, 184

force moment, 102
forward problem, 5
Fourier transform, 24

free oscillations, see normal modes, 6
frequency, 9

frequency domain, 86
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frequency-wave number analysis, see fk analysis, 23

full wave method, 187

galaxy, 132
Gaussian beams, 187
geodynamo, 141
modellers, 75, 88
simulation, 132
geomagnetic field, 132
intensity, 80
geomagnetic jerk, 160, 167
geometrical spreading, 44, 152

geophysical inference, see inference, 124, 158

geophysical inversion, see inversion, 124

Geoscience Australia, 175
grain size, 56, 184

gravitational constant, 2
gravitational coupling, 145, 167
gravitational torque, 145
Greenland, Denmark, 91
Gutenberg, Beno, 3

Halley, Edmond, 2
Hanning taper, 28
harmonic degree, 93
harmonic degree expansion, 141
hep phase, see iron
heat
conduction, 74
extraction, 125
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flux, 69
hemisphere

boundary, 59

E-W boundary, 151

eastern, 18, 97

freezing, 67

melting, 67

quasi-eastern, 57, 129

quasi-western, 57, 129

southern, 175, 176

western, 18, 81, 97
hemispherical dichotomy, 57, 58, 67, 72, 73
hemisphericity, 100
heterogeneity

anisotropic, 75

crustal, 51

isotropic, 75

lateral, 75

localised, 111

upper mantle, 51
hierarchical sampling, 197
high-frequency approximation, 10, 39
Hilbert transform, 16, 18
Hilbert transform operator, 89
Hinode, 132
hodochrone, see travel time curve, 60
Hooke’s law, 7
Humboldt Plane, 179
Huygens principle, 7
hydrostatic equilibrium, 50, 84
hypocentre, 14

depth, 79

IC, see inner core, 2
ICB, see inner core boundary, 2
imaging, 74
Indian Ocean, 59, 68, 174, 179
Indonesia, 171
inference
transdimensional Bayesian, 168
infinitesimal strain, 7
inner core, 2
age of, 39
aggregate state, 39
anisotropy, 75
attenuation, 18
centre of mass, 71
conglomerate, 121
convection, 88, 93, 108, 109, 118, 119
differential rotation, 132
discontinuities, 118
discovery, 1, 6
equatorial, 114, 125
freezing by magnetic field, 93
geopotential centre, 71
hemispherical variation, 97
hemisphericity, 57, 59, 65
heterogeneity, 134

Index

homogeneous sphere, 75
interior, 39

isotropic, 118

isotropic layer, 97
isotropic top, 96
outermost, 96

polar, 114

prolate, 39, 80

radius, 2, 39, 49, 77
rotational dynamics, 137
shape, 77

solidification, 70
solidity, 6, 38, 55
structure, 134
superadiabatic, 72
superadiabatic regime, 73
surface, 39

thermal convection, 126
topography, 168
transition zone, 65, 97, 99
translation, 73
uppermost, 59, 60
velocity gradient, 135
viscosity, 51

inner core boundary, 2, 12, 77, 96, 97, 189

density contrast, 39, 40
mosaic structure, 48
phase transition, 6
scattering, 53
topography, 39, 50, 54
undulations, 50

inner core topography
temporal change, 51

innermost inner core, 110
anisotropy, 112
detection, 110
discontinuity, 118
discovery, 110
hypothesis, 114
PKIKP triplication, 118
radius, 112
shadow zone, 118

interferometry, 162

International Monitoring System, 21, 118, 176

International Seismological Centre, 14
catalogue, 90, 97, 98, 145, 179
inverse method, 5
inversion, 114
basis functions, 116
Bayesian, 162

Bayesian transdimensional, 140, 163, 165, 196

damping, 114, 116, 117
linearised, 117
non-linear, 184
null space, 114
regularisation, 114
smoothing, 114

iron
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aggregate, 127
bee, 130
bee aggregate, 127
bcc domains of, 127
bece phase of, 124, 127
crystallographic structure, 97
fce phase of, 124
hep, 130
hcp domains of, 127
hep phase of, 116, 124, 127
melting temperature, 124
phases, 81
ISC, see International Seismological Centre, 89
isostatic rebound, 126
isotropic
layer, 96
isotropy
transverse, 82, 194

JAMSTEC, 176
Japan, 171, 175, 179
Jeffreys, Harold, 1

Kazakhstan, 157
Kerguelen Islands, 179
Kronecker delta function, 8

Lamé constants, 8, 83, 189, 194

Laplace’s equation, 30

latent heat, 72

Lehmann, Inge, 1, 6, 49

length of day, 145

linear autoregression, 150

linear fit, 160, 163

liquid inclusion, 56

Lop Nor test site, 47

Lorentz force, 125

Lorentz stress, 126

Jlowermost mantle, 80, 100
attenuation, 44
heterogeneity, 107
P-wave velocity model of, 107
spatial sampling, 108
structure, 58
thermal heterogeneity, 68

Macquarie Ridge, 176, 177
magnetic field, 74
time-varying, 2
magnetic poles, 2
mantle, 4, 74
corrections, 105
heterogeneity, 46, 123
lower, 88
mass, 102
mathematical geophysics, 187
Maxwell stress, 125
medical imaging, 169
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mid ocean ridge, 176
Mid-Atlantic ridge, 91
mid-ocean ridge, 20
migration
grain boundary, 97
mineral physics, 75, 93, 124
mislocation, 15
model
aspherical structure, 120
Candy Wrapper, 127
conglomerate, 121
construction, 75
cylindrical anisotropy, 99
Hollow Earth, 2, 132
inner core anisotropy, 86
non-uniqueness, 118
parameterisation, 114, 197
regression, 140
shear wave, 117
spherically symmetric, 75, 77, 86
Moho, 2, see crust-mantle boundary, 3
Mohorovici¢, Andrija, 5
Mohorovici¢, Stjepan, 5
molecular dynamics simulation, 127
monochromatic wave, 24
Montana, 6
Monte Carlo algorithm, 163
Moon, 3
mushy zone, 46, 56
thickness, 66

NASA, 132
Neighbourhood Algorithm, 37, 116, 117
network
Alaskan short period, 119
Bejing, 151
GEOSCOPE, 80, 96
Global Seismic Network, 171
GSN, 121
WWSSN, 90
Nevada test site, 182
New Zealand, 91, 176
Newton, Isaac, 2
noise
ambient, 176, 180
event-generated, 180
Gaussian, 197
microseismic, 48
signal-generated, 48
normal modes, 7, 27, 84, 109
amplitude, 95
angular order, 27
anomalous, 87
anomalous splitting, 84, 88
azimuthal order, 87
coupling theory, 187
degeneracy, 33
discrepancy with body waves, 48, 56, 64
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eigenfrequencies, 38
eigenfunctions, 30
elastic energy, 109
energy, 92

energy density, 32
excitation, 27, 84
multiplet, 33, 86, 87

nonlinear regression, 86

outer core, 86

phase, 95

Q-cycle, 28

radial order, 27
receiver striping, 150
receiver strips, 36, 87

rotation of splitting functions, 146

sensitivity, 93, 116
sensitivity kernel, 30
singlet, 33, 86, 87, 95
singlet stripping, 86
spheroidal, 27, 55, 87
splitting, 33, 116

splitting coefficients, 35, 84
splitting functions, 33, 95, 136, 141, 148

splitting matrix, 34

splitting measurement, 116

theoretical spectra, 95
tidal effects, 29
toroidal, 27

zonal splitting coefficients, 84

zonal structure, 148
North America, 20

Northern Territory, 21, 51, 176

Novaya Zemlya, 91, 96

nuclear explosion, 6, 48, 171, 182

Hornitos, 183
Kearsarge, 183

Lop Nor, 47
Mururoa Island, 151
Nevada, 6

Novaya Zemlya, 145, 150, 171

underground, 6
null hypothesis, 168

NW Territories, Canada, 91

OC, see outer core, 3

ocean bottom seismometer, 178

oceans
southern, 80
Oldham, Richard D., 1
optics, 74
optimisation, 196
outer core, 3, 11, 132

axisymmetric perturbation, 109

bulk modulus, 38
convection, 125

degree-two perturbation, 109
density perturbation, 120

discovery, 5

Index

multiple reflections, 120

polar caps, 107, 119

radius, 5

structure, 108

tangent cylinder, 119
thermo-chemical boundary layer, 49
thermochemical wind, 70

velocity perturbation, 120

P wave, 4, 8, 10, 80, 194
reflection, 5
transmitted, 41
travel time curve, 10
velocity, 10, 30, 35,93
velocity sensitivity, 30
P waves
shadow zone, 5
P/, 6,10
P'P/, 13
PI13KP, 14
Pacific Ocean, 20, 68, 174, 179
central, 68
mid, 67
parameterisation, 160, 196
B-spline, 165, 167
basis functions, 114
blocks, 114
cubic splines, 116
spherical harmonics, 34
Voronoi cell, 164, 167
partial melt inclusion, 64
PcP, 12, 40
travel time curve, 10
PcP-P, 121, 122
PcP/P, 54
period, 9
Peru, 153
PKIIKP, 12, 14, 180, 182
PKIIKP2, 186
PKIKKIKP, 12, 14, 182
PKIKP, 20, 76, 114, 125, 137, 194
absolute travel time, 110
antipodal, 50, 180, 182, 186
bottoming point, 18, 193
data bins, 135
onset time, 133
piercing point, 121
precursors, 15
pulse, 56
ray path, 140, 171, 173, 192
PKiKP, 12, 39, 40, 77
coda, 51, 67
complex frequency, 53
precritical reflections, 118
scattering, 51
PKIKPZ, 186
PKiKP/PcP, 44, 46, 48, 49, 54
PKIKPPKIKP, 12, 180
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P'P'df, 180
podal, 182
travel time curve, 10
PKJKP, 6, 12, 14, 64
travel time curve, 10
PKKKP, 14
travel time curve, 10
PKKEP, 10, 14
PKP, 12,75, 176
antipodal, 171
caustic, 15
scattering, 148
travel time, 97
travel time curve, 10
triplication, 97, 184
PKP(AB), 10, 12, 78-80, 184
PKP(BC), 10, 20, 78-80, 137, 153, 184
onset time, 133
PKP(DF), 10
PKPPKP, 13
back-scattering, 24
podal, 24
travel time curve, 10
PKPPKP(AB), 13
PKPPKP(BC), 13
PKPPKP(CD), 13
planet
dynamics, 75
history, 75
planetary formation, 57
plate
Indo-Australian, 176
Pacific, 176
PnKP, 182
porosity, 65
posterior probability density function, 163
pPKIKP, 55
PREM model, 15, 30, 60, 62
anisotropic, 30
probability density function, 196

Q, see quality factor, 44
quality factor, 56, 63

radiation pattern, 122
ray, 10
ray path, 80
antipodal, 112
coverage, 187
cross-pathing, 20
polar, 83, 97
quasi-equatorial, 173
quasi-polar, 83, 173
receiver, 10
reflection coefficient, 42, 188
regression, 164
Research School of Earth Sciences, 21, 175
rotation

acceleration, 164

axis, 82

deceleration, 164
detection, 133

detection method, 134
differential, 132, 139, 164
dynamics, 137, 179

eastward, 139, 141, 143, 147, 148

history, 164, 167

inner core, 133

inner shells, 132
non-steady, 162

null, 145

planets around the Sun, 132
rate, 136, 137, 139, 164

rigid body, 133, 136, 146148, 164

stelar surface, 132

super, 143, 146, 151, 157
time-history, 162
westward, 147, 148, 164

rotational disturbance, 9
Russia, 80, 157

S wave, 4, 8, 14
coda, 153
shadow zone, 5
velocity, 14, 30, 35
velocity sensitivity, 30
scattering, 48, 180
Sea of Okhotsk, 91, 179
seismic interferometry, 186
auto-correlation, 186
cross-correlation, 186
seismic noise, 9
seismic phase, 10, 175
exotic, 24, 180, 182, 187
IC-sensitive, 133
whispering gallery, 182
seismic wave, 7, 74
diffracted, 41
evanescent, 41
seismic wavefield, 7, 39
seismogenic zone, 133
seismogram
broadband, 97
short period, 97
synthetic, 68, 97
seismology
exploration, 9, 118, 169
global, 9, 186
helioseismology, 169
non-proliferation, 6
observational, 6, 75, 114
passive, 4, 176
reflection, 60
regional, 9
terrestrial, 169
theoretical, 5
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seismometer
ocean bottom, 169, 177
ocean bottom borehole, 176, 187
shear modulus, see rigidity, 56
variation, 48
shear wave, see S wave, 8
quality factor, 56
shock wave experiment, 124
Siberia, 171
Siberia, Russia, 91
simulated annealing
SAWIB, 184
SKIJKP, 55
SKS, 14
slowness, 23, 24, 26
Snell’s law, 188
solar system, 132
sonar, 77
source, 10
depth, 76
latitude, 76, 77
source-receiver, 76
pair, 170
path, 91, 135
South America, 104, 152, 171, 181
South Pacific, 96, 119
South Pole, 146
South Sandwich Islands, 91
anomaly, 171
spatial coverage, 75
spectragram, 183
spectral element method, 187
spectroscopy, 74
spherical harmonics, 30
Y. 88
3. 88
degree one, 59, 68, 70
degree two, 59, 60, 68
zonal structure, 88
star, 132
station
ATD, 29
Berkeley, 182
BILL, 91
COL, 154
COLA, 91, 137
College, 141, 154
DRY, 145
FRB, 91
INK, 91
MBC, 91
MNA, 183
Nana, 153, 154
NNA, 153, 154
NOR, 91
Norilsk, 80
NRIL, 79, 80, 91
PLCA, 121

Index

SBA, 96
Scott Base, 96
SEY, 91, 96
SNA, 91
SPA, 91
SYO, 91, 150
TAM, 16, 78, 80, 183
Tamarranset, 80
TRQA, 121
Warramunga, 141
strain
normal, 191
tangential, 190
strain tensor, 7
stress
continuous, 190
normal, 190
tangential, 190
stress tensor, 7
structure coefficients, 37
sub-Asian cyclone, 69
subduction slab, 108
subduction zone, 80, 122, 169
Sun, 132
differential rotation, 132
magnetic field, 132
surface wave, 4, 7, 153
magnitude, 9
SV wave, 41
Svalbard Sea, 91
symmetry axis
orientation, 112
synthetic seismogram, 184

takeoff angle, 123
tangent cylinder, see Taylor cylinder, 120
Taylor cylinder, 107
Taylor series, 138
expansion, 99
Tennant Creek, 21
The Australian National University, 21, 175
thermodynamical equilibrium, 126
tomography, 39, 108
basis functions, 114
blocks, 114
Tonga-Fiji, 171
transmission coefficient, 40, 42, 189
travel time
absolute, 14, 89
anomalous, 108
curve, 4
differential, 15, 16, 185
measured, 76
predicted, 76
residual, 16
travel time curve, 4
empirical, 60
theoretical, 10
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travel time residual, 77 vespagram, 184

L-shape, 119 viscosity, 146, 160

laterally varying, 49

uncertainty, 48, 163, 166, 197 viscous relaxation, 145
upper mantle volumetric coverage, 20, 173

diSC(?ntinuities, 24 volumetric sampling, see volumetric coverage, 169
upwelling, 70 Voronoi cell, 164

Voronoi nucleus, 164, 197

variance reduction, 160 . L. .
Voronoi partition, see Voronoi cell, 197

variation
lateral, 75
with radius, 75 wave number, 24
velocity, 74 waveform correlation, 172
anisotropic, 99 waveform modelling, 184, 187
isotropic, 99, 100 wavenumber, 189
jump, 97 whispering gallery, 14
velocity gradient, 148, 164 Wiechert, Emil, 1, 2
velocity perturbation, 83 wobble, 143
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