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Abel transform, 32
adjoints I∗ and I∗

0 , 109
almost complex structure, 66
attenuated X-ray transform, xix, 137, 269
attenuation coefficient, xix

backprojection operator, 9
Beurling

transform, 163
weak contraction property, 163, 170

boundary
defining function, 56
distance function, 241
normal coordinates, 251
rigidity for simple surfaces, 242
rigidity in a conformal class, 256
rigidity problem, xviii, 242

Calderón problem, xx, 260
canonical contact 1-form, 82
Carleman estimate in negative curvature, 183,

188
closed extension, 55
cocycle, 135
commutator

of H and X, 150
formulas, 77, 127

compactly supported distribution, 11
complex manifolds, 65
conformal class, 68
conjugate points, 89
connection, xix

curvature of a, 282
Hermitian, 282
on a trivial vector bundle, 281

unitary, 282
connection map, 82
conserved quantity, 27
continuity Radon transform, 5
coordinate expressions for η±, 146
covariant derivative on sections, 282

derivative cocycle, 212
Dirichlet-to-Neumann map, xx, 257
distance function, 241
divergence of a symmetric tensor, 159
divergent beam X-ray transform, 269

Eaton lenses, 49
electric impedance tomography, xx
energy identity, 287
exit time, 53
exponential map, 92

fan-beam
geometry, 2
parametrization, 54

fibrewise
holomorphic function, 147
Hilbert transform, 150, 223

filtered backprojection, 10
first integral, 27, 110
Fourier slice theorem, 3
functions uf and h�, 110
Funk transform, 19

gauge equivalence of connections, 282
gauge invariance of boundary rigidity,

242
Gauss lemma, 93
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geodesic
equations, 26
flow, 63
vector field X, 63

geodesic X-ray transform, xviii, 40, 54, 107
I⊥, 219
of a symmetric tensor, 157

glancing region, 59
Guillemin–Kazhdan identity, 162, 170

Hamilton equations, 26
harmonic conjugate, 70
Helgason support theorem, 7
Helgason–Ludwig range conditions, 6
Herglotz condition, 29, 37
Hessian, 56
Higgs field, xix, 295
Hodge star, 69
holomorphic integrating factor, 227, 235, 274
horizontal

divergence, 127
gradient, 126
subbundle, 82
vector field X⊥, 76

index form, 94
influx/outflux boundary, 53
injectivity of I0, 114, 129
inner derivative of a symmetric tensor, 151
integrating factor, 234
inverse problem for the Radon transform, 2
inversion formula up to W2, 222
isothermal coordinates, 67

Jacobi equation, 88
Jacobi field, 89

in two dimensions, 90
normal, 89

lens data, 253
Liouville form, 78, 84
loop group factorization, 309

matrix attenuation, 135
matrix holomorphic integrating factor, 299
matrix weighted X-ray transform, 140, 203
Maurer–Cartan 1-form, 314

no conjugate points, xxi
no return extension, 97
non-Abelian X-ray transform, xx, 278

non-trapping manifold, xxi, 53
normal operator, 8, 189

odd extension of the exit time, 59
operator W , 209, 213
operators

μ±, 285
η±, 144
X±, 168

parallel transport, 283
parallel-beam

geometry, 2
parametrization, 54

parametrix, 198
Pestov identity, xxiii, 114, 120, 128
potential tensor, 158
principal symbol, 190
pseudo-linearization identity, 280
pseudodifferential operator, 14

classical, 14, 15
elliptic, 14, 190

pseudolocal property, 15

radial sound speed, 28
Radon transform, xvii, 1
range

of I , 220
of I0 and I⊥, 229
of IA,0 and IA,⊥, 321
of the Radon transform, 6, 7
for tensors, 240

Riccati equation, 123, 128
Riemann mapping theorem, 72
rotation

by 90◦ clockwise (v⊥), 76
by 90◦ counterclockwise (v⊥), 66
by angle t (eit v), 76

Santaló’s formula, 80, 85
Sasaki metric, 79
scattering data of a matrix attenuation, 278
scattering relation, 65
scattering rigidity

for connections, 286
for connections and Higgs fields, 298
for matrix attenuations, 313

Schwartz kernel of the normal operator, 193
Schwartz space, 3
second fundamental form, 55
simple manifold, xxi, 99
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singular support, 11
smoothing operator, 15
solenoidal

decomposition, 160
injective, 158
tensor, 158

special coordinates on SM , 77
stability estimate, 4, 118, 125, 129, 174, 202,

302
stability for tensors, 179, 187
strictly convex boundary, xxi, 55
structure equations, 77

including a connection, 284
surface, 65
surjectivity

of I∗
⊥, 275

of I∗
0 , 196

of I∗
A,0 and I∗

A,⊥, 321
symbol of order m, 14

tangential vector field T , 118
tensor tomography problem, xix, 158, 236,

290

trace of a symmetric tensor, 154
transport equation, 110, 111, 136
transport version of tensor tomography,

238
travel time tomography, xviii, 31

uniqueness for the Radon transform, 4
unit sphere bundle, 52

vertical
divergence, 127
Fourier expansion, 143
gradient, 126
Laplacian, 167
spherical harmonic expansion, 167
subbundle, 81
vector field V , 76

visible singularity, 19

wave front set, 11
Whitney fold, 133

X-ray computed tomography, xvii, 2
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