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compact operator, 19, 57
completeness relation, 15
conditioning formula, 28
conjugate gradient method, 24
continuum approximation, 173
contracted generalized polarization tensor,

133, 136, 271
Cooley-Tukey algorithm, 9
correlation length, 37, 182, 185, 309
cross correlation, 187

decomposition formula, 73, 81, 83
deformed quarter-circle law, 44, 151, 157,

199
detection test, 193
dictionary, 216
dictionary matching, 211, 305
diffraction tomography, 236
dipole, 54
Dirac delta function, 53
direct imaging, 173, 174, 177, 178, 185, 239
discrepancy principle, 22, 126, 243, 266,

323

eikonal equation, 90
electric permittivity, 106
equivalent ellipse, 105
extended Kalman filter, 47, 220, 306
extended target, 229, 239, 253, 312

far-field pattern, 274
fast Fourier transform, 8
Fourier transform, 5
Fréchet differentiability, 24
Fraunhofer regime, 245, 255
Fredholm alternative, 84
Fredholm operator, 19
fundamental solution, 52, 76

generalized inverse, 17, 21
geometric optics, 89
GPT-vanishing structure, 271, 310, 323
Graf’s formula, 77
Green’s function, 83
Green’s identity, 54
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Hadamard technique, 146, 148
Hamilton-Jacobi equation, 128
Hankel function, 13, 76
harmonic polynomial, 116
Hashin-Shtrikman bounds, 103
Helmholtz equation, 80, 106, 108, 177
Helmholtz-Kirchhoff identity, 87, 150, 156,

183, 235
Hilbert-Schmidt operator, 20

ideal time-reversal imaging, 230
ill-posed problem, 20
injectivity, 64
inverse Fourier transform, 5
invertibility, 64
invisibility, 269, 288, 323

Jacobi-Anger expansion, 10, 138
Jeffreys’ prior, 30, 261
jump formulas, 59, 78

Kaczmarz’s method, 25, 50
Kalman filter, 45, 220
Kirchhoff migration, 173, 180, 187, 190,

191, 259, 306
Krylov subspace methods, 24

Landweber iteration method, 24, 266
layer potentials, vi, 51, 55, 78
level set method, 128
Lippman-Schwinger representation

formula, 107, 149

magnetic permeability, 106
marginal formula, 28, 38
matched asymptotic expansions, 97, 99
matching algorithm, 115, 305
maximum likelihood estimator, 192, 195,

258, 261, 265
measurement noise, 26, 27, 148, 156, 173,

180, 185, 189, 221, 244, 247, 309,
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medium noise, 182, 315, 316
Morozov discrepancy principle, 23
MSR matrix, 145, 163, 164, 166, 167, 194,

205, 207, 225, 239, 254, 303, 304,
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multi-frequency imaging, 185
MUSIC algorithm, 173, 178, 192, 259, 307

near-cloaking, 269
Neumann function, 68, 99
Neumann-Poincaré operator, 57, 289, 303
Newtonian potential, 289
Neyman-Pearson lemma, 195
normal distribution, 27, 30

optical theorem, 276
optimal control, 253

Parseval’s formula, 5, 250
Plancherel theorem, 5
plane wave, 76
plasmonic structure, 287
point reflector, 145, 147, 148, 150
point spread function, 48
Poisson’s formula, 7
polarization tensor, 97, 99, 101, 102, 107,

240
probability of detection, 189, 195
prolate spheroidal functions, 15, 256

quadrapole, 297
quarter-circle law, 43
quasi-static limit, 51

radiation condition, 76
random matrix, 38, 43, 145, 148
random process, 32
random variable, 26
Rayleigh resolution limit, 49
reciprocity, 86, 88, 110, 111, 155
regular perturbation, 98
Rellich’s lemma, 79
resolution, 124, 247, 253
resolution limit, 87
resolving power, 208
reverse-time migration, 186, 192, 306

S-vanishing structure, 277, 326
scattering amplitude, 274
scattering cross section, 276
Shannon’s sampling theorem, 7
shape derivative, 127, 141, 253, 254
signal-to-noise ratio, 50, 125, 180
sinc kernel, 15, 180
singular perturbation, 97, 100
singular value decomposition, 17
size estimation, 103
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Sobolev spaces, 3
Sommerfeld radiation condition, 76
source point, 54
spatial resolution, 48
speckle field, 182, 185
statistical moment, 27, 29
symmetrization principle, 52, 67, 299

tensor product, 240
Tikhonov-Phillips regularization, 23
time-dependent Green function, 230
time-reversal, 190, 199, 229
topological derivative, 173, 182, 308
tracking, 221, 306
Tracy-Widom distribution, 42–45, 193,

196

transport equation, 90
travel time, 90

ultrasound imaging, 185
uncertainty relation, 49

wave equation, 75
weak scattering, 236
weighted subspace migration, 258
Weyl’s representation, 77, 229
white noise, 37
Wishart model, 43
WKB expansion, 89–91
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