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Absorbing side boundaries, 106,
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Accuracy of migration, 86,
246-247, 298-305

Acoustic wave equation
(see Scalar wave equation)

Affine coordinates, 334

Index

AGC (Automatic Gain Control), 235

Algorithm:
2-D FT, 65-66
beyond 90° migration, 273
constant-offset DMO, 216
Cooley-Tukey, 68-69
dip moveout, 216
phase shift, 32, 275
radial DMO, 218
Stolt, 33-34, 64
transpose, 64-65
virtues, 280
(See also Program)

Anisotropy dispersion, 246-256

Backus, Milo, 122, 349
split Backus filter, 370-375

Bad data, 148-149, 102, 354, 357
Basement, 21-22, 357
Baysal, E., 55, 253

Bilinear transform, 137, 265,
284-286, 381
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Bright spot, 152-156, 224
Brown, David, 116
Burg, John P., 122, 349

Carbonates, 41, 224, 367
Causal integration, 284-286, 297
CDP gather, 146

CDP stack, 147, 160
as a dip filter, 242
divergence correction, 245
example, 257-258
how to, 192-198
multiple reflections on, 358-362
versus slant stack, 326, 332
with water noise, 169
waveform corruption, 200
Cheops’ pyramid, (see Pyramid)
Chrono-stratigraphy, 41
Clastic, 40-41
Clayton, Robert W., 136, 269, 382
cosines, 188-190
and McMechan method, 320-322
Clip, 235
Commutativity, (see Commute)
Commute, 113-121, 188, 229, 308
Compressibility, 48
Continued fractions, 83-84, 297
Conversion, time-to-depth, 26, 185



Converted shear waves, 42-44, 144,
159

CPR (Causal Positive Real), 288-289

Crank-Nicolson method, 96-99, 104,
116, 126, 141, 284
accuracy, 256-257
stability, 305-307

CV stack, 202-204, 210

Deconvolution, 19, 24, 347-350,
360-362
slanted, 369-370

Delay estimation, 373
Devilish, 208-211
Differencing star, 90-102, 134
Diffraction, defined, 7

Dip filter, 122-126, 151
advocated, 240
gain and migration byproduct, 244
as mute, 328
synthesizing Snell waves, 327
by wave equa-

tion, 241-243

Dip moveout, 208-219

Dipping event:
instability, 114
at side boundary, 271
undermigration, 253

Dipping reflector, 9, 161-163,
DSR, 189
ray bending, 222-224
velocity estimation, 208-219

Dispersion relation:
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effective, 259
of extrapolation equations, 85
retardation, 129-130
of scalar wave equation, 17, 49
of side boundary, 268-272
surface waves, 238-239

DMO (Dip Move Out), 208-220
Rocca’s, 210-213,

Index

Double-Square-Root (DSR) equa-
tion, 173-191, 209, 219
and lateral velocity, 220-222
in retarded Snell midpoint coordi-
nates, 345

Downward continuation, 31
to focus, 184
impedance, 293, 300-301, 319-322
shots versus downgoing wave, 377
before statistics, 198-199
survey, 177-182, 374
in velocity estimation, 204-205
with v (z ), 220-221

Elinstein, 131
Elastic, 42-44, 62, 174, 257, 295
Ellipse, 27, 169-171
15°, 247, 317-320
DMO 209-212
Engquist, Bjorn, 268-271
Evanescent wave, 49-51
cutoff, 205-207, 240
extrapolation equations, 247-248
proper migration, 272-273,
291-293, 300
synthetic example, 227

Explicit method, 91-95, 141

Exploding-reflector concept, 1-11,
381
breakdown, 10-11, 51-52
breakdown example, 226-227
superceded by survey sinking,
173, 177-178

Finite difference:
(t,z,2), 132-137
(z,z), 92-100
(z,y), 100-102

Fortran, (see Ratfor)

Fourier transform:
programs, 69, 70, 73-74
signs, 63

Fourier kernel, 17
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Fractional integration, 295

Fresnel zone, 18-19, 187
width, 317, 326

Gazdag, Jeno, 30, 278-279
Godfrey, Robert J., 305

Ground roll, 49-52, 122
backscattered, 328
on ice, 236
muting, 196
Sword’s compaction, 238-239
on radial trace profiles, 312-314

Group velocity, 246-256

Hale, 1. David, 74, 105, 136,
138, 195, 219, 238, 263
dip moveout, 213-216
recursive dip filter, 125-126
side boundaries, 106

Head wave:
backscattered, 205-207
example, 148
multiply reflected, 347-348
muting, 196
velocity from, 206-207, 319-322

Healing, wavefront, 113, 224-226
Heat-flow equation, 92-98, 140-141

accurate space derivative, 263-265

Huygens, 2-7, 24, 35-36

Ice, 168-169, 220-222, 236, 257

Imaging concepts, 47, 177-178, 309,
320-322
CMP slant, 343-346
Snell wave, 328-332
Surface wave, 238-239

Impedance:
replacement, 374-375
U/D, 377-378
Impedance, acoustic, 46
extrapolation, 282-297, 300-301,
305-306
replacement, 374-375
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Implicit method, 92, 96-106, 141-142

Impulse response of extrapolation,
23-24, 230-308
in 2-D, 111-113
dependence on velocity, 37
matrix, 174

Incomplete data, 202-203, 369,
383-384

Incompressibility, 48

Instability, 90-96
v(z), 232
(See also Stability)

Integration operator, 284-286, 296,
297
Interpolation:
frequency domain, 276
of gather, 199-202
NMO, 193, 197-198
for slant stack, 323
in Stolt method, 34, 275-276
not warranted, 263

Interval velocity, 336-340
of multiples, 366, 375

Intrabed reverberation, 355-357
neglect, 44

Inversion:
CV stack, 202-204
filter, 282

(See also Multiple suppression)
Jakubowicz, H., 117-119

Kirchhoft, 29, 35-3, 38, 213, 221

Kjartansson, Einar, 109, 224-227,
279
Constant Q, 295
Grand Isle, 152-159

Kosloff, D., 55, 253

Larner, K., 167-169, 349

Lateral variation:
amplitude, 152-159
near surface, 367-368
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reflectivity, 149-151
(See also Lateral velocity varia-
tion)

Missing data, 191, 199-203, 383

Movie:
affine coordinates, 334
extrapolation in ¢, 105
diffraction, (z, t)in 2, 136
future of, 384
hardware, zi:
migration, 136
prism, 251
survey sinking, 184
texture, 150

Muir, Francis, 82-90, 117, 382
1/4-1/72, 263
bulletproofing, 305-308
expansion, 241
retarded, 300-301
rules, 272, 286-289

Multiple reflection, 43

Multiple suppression, 358-359,
369-370

Mute, 195-197
by dip filtering, 328

Lateral velocity variation, 11, 38,
54, 61, 77-78, 116
Grand Isle, 152-159
near surface, 220-230, 367
program, 108
Leapfrog method, 95-96, 142-143
Legendre transformation, 317
Lens equation, 87-88, 104, 108-109
multiple, 359-360
Levin, Franklyn K., 162, 214
Levin, Stewart, 117, 273
Lightning phase shift migration, 301
Linear moveout, 310, 316-317,
330-333, 339-345, 364-366

Linearity, 2
of NMO, 193
nonlinear plotting, 235-236

LMO (see Linear moveout)

Matrix:
2-D F.T., 21, 65-66
four dimensional, 100
impedance, 305-306
NMO, 193

Near surface, 151, 192
Larner’s streaks, 169-169
reverberation, 346-375
statics and dynamics, 220-222

NMO (Normal MoveOut), 147

reciprocity, 174

transpose, 64-65

tridiagonal, 97

(See also Tridiagonal matrix)
Ma Zaitian, 121
Migrated time section, 10, 229
Migration:

accuracy, 86, 246-247, 298-305

comparisons, 38, 77, 298-304

defined, 5-7

by hand, 8-10

repeated, 121

resolution, 12-20, 240
Minimum phase, 78-79, 282-283,

289-293
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in DSR operator, 185-186
equations for, 197-198
linearity of, 193

on random points, 167-168
radial, 218, 379-380
stretch, 193-194

(See also Dip moveout)

Nonlinear plotting, 235-236

Opbliquity, 5, 30, 35, 38, 75

falsified by alias, 260-261

Offset continuation, 217
Optimization:

of migration parameters, 298
slant stack inversion, 326
to estimate missing data, 199-204,
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383-384

Ottolini, Richard, 12, 147, 165, 191,
314, 345
hidden hyperbola, 216

Overthrusted, 251-253, 272-273

Parabolic wave equation, 54, 81-82

Paraxial equation, 54-62

applies to vertical stack, 186-188
Pegleg multiple reflection, 355-356,

361, 366

split, 372
Permeability, 14, 21, 41
Phantom diffraction, 224-225
Phase velocity, 58, 247-254
Phase-shift method, 30-32

beyond 90°, 272-273

lightning, 301

to migrate CMP slant stacks, 191

wraparound, 273-274, 279
Pie-slice filter, 122-126
Pitfall:

cosmetic, 242

frequency domain, 78-79

finite difference, 90

lateral velocity, 38

migrated time section, 229

v (¢ ) migration, 230-232
Plate tectonic example, 11-12
Polar latitudes, 354-355
Porosity, 14, 40-41

Prediction of multiple reflections,
350

Predictions, 382-384

Prism, 251

Profile, field, 172, 349
on ice, 236

land, 148, 187, 196, 314
marine, 148, 201, 398, 351

Program:
diffraction comparisons, 302-303
Fourier, 69, 70, 73-74

heat flow, 94, 98

(z, 2z) movie in ¢, 105
(z,t) movie in z, 136
migration movie, 136
migration in (w, z, z), 111
Stolt, 71-72

tridiagonal, 98

texture movie, 150

(See also Algorithm)

Pyramid, travel time, 164-165, 218
Pythagorean theorem, 14

Q), 37, 45, 188, 245
1-D seismogram, 237-238
constant, 295-296
in divergence correction, 234, 245
layer, 297

R 0’ "o 83-86

anisotropy, 254, 301, 303
with viscosity, 241

Radial trace, 215-219, 311-313, 369

Ratfor (Rational Fortran), 67

Reciprocity principle, 173-177, 374,
376

Reflected head waves, 205-206,
347-348

Reflection coefficient, 11
absorbing side, 271
decreases with depth, 234
multiple reflection family, 355-356
with offset, 149-151, 347, 351
random in depth, 238
replacement, 370-375
sea floor, 347-348
spherical wave, 325
texture, 149-151
U /D estimate of, 378
at vertical fault, 226-228

Relativity, 131

Replacement:
reflectivity, 374-375
velocity, 220-222



Resolution:

in midpoint enhanced by DMO,
219

of migration, 17-20, 240

of S waves, 42

of velocity estimates, 206

velocity versus depth, head waves,
320

VSP, 351

Resolving power, (see Resolution)

Retarded coordinate, 127-131
CMP slant stack, 345
system, 333

Retarded-time variable, 85-87,
127-131, 300-301, 319

Rho filter, 203, 324-325

Rocca, Fabio:
2-D F.T., 65-66, 72-74
repeated migration, 121
reciprocity, 176
dip moveout, 209-213

Sandstone, 14, 21, 40-41
lens and channel, 154-159

Scalar wave equation, 17, 47-49,
54-56, 62, 268-269
in affine coordinates, 335
Schneider, William, 26-28, 35, 349
Schroedinger equation, 54, 82

Section:
constant-offset, 145
with multiples, 356, 372
partial migration of, 208-216, 219
point response on, 165
random scatterers on, 166
with v (z ), 227

Section, field, 223, 372
East Africa, 43
Alaska, 22
California Valley, 174
Chukechi Sea, 361
Flemish Cap, 356
Grand Isle, 156
Gulf of Mexico, 13
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Index

Japan trench, 12
Philippines, 222
Puerto Rico, 357
Thailand (3-D), 159
Shelikof Strait, 169
Semicircle superposition, 26-27, 38
Separation, full separation of equa-
tions, 113-122
Shale, 21, 40-42
Shear wave, 42-43, 326
Sherwood, John W.C., 208-211,
381-382
Side boundary conditions, 106-108,
267-272
Sidescatter, 168-169, 239
Sideswipe, 119, 168-169

Slant stack, 190-191, 315-326,
326-330
CMP versus CSP, 340, 364-367

Slowness, 58, 248-251, 310

Snell parameter, 59, 315-325,
336-346, 364-366
in Stolt stretch, 277-278

Snell trace, 314-315, 380
Snell wave, 37-62, 190-191, 310-311,

326-335, 369
contrasted to CMP slant stack, 340
Snell’s law, 20, 57-58
Spatial alias, 29-30, 39, 230,
257-261, 382-383
anti-alias, 219
on geophone axis, 328
reduction by retardation, 130, 191
during slant stack, 324
Split Backus operator, 370-372
Split spread, (see profile)
Splitting a gather by velocity, 205
Splitting an equation, 87, 91, 101,
113-121
Stability:
absorbing sides, 272
extrapolation, 279-297
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lateral velocity variation, 305-308
time domain extrap., 134, 139-143
(See also Instability)

Stanford Exploration Project, 201
Stationary phase method, 255-256
Statistical prediction, 347

Statistical problem:
multiples, 363, 374-375
velocity, 198, 233-235
(See also Missing data)

Steepening of migration, 9

Stepout, 10, 78
forms of operator, 186
in midpoint, 336-346
modeling regimes, 368
predicted versus measured, 315
in s and ¢, 327
transformation of, 180-181

Stolt, Robert H.:
finite difference, 266
method, 33-35, 38, 39
method for DMO, 214, 219
method in offset continuation, 207
program, 64, 72, 118
stretch, 276-279

Substitution operator, 245

Survey sinking, 177-178, 183, 382
versus profile migration, 377-378

£2 gain, 233-234

Taner, Turhan, 194, 216, 258, 369,
373

Texture, 149-151, 334, 384

Thermodynamics, 317

Three-dimensional:
divergence correction, 233-234
filter, 126
migration, 117-119, 122
phase shift, 105, 112
random points, 148-149
survey, 158-159

Tomography, 152-159, 323-325

398

Transpose:
algorithm, 64-65
of NMO, 202-203
Travel-time depth, 26, 112, 313,
321, 333, 340-341
increment, 304-305
pitfall, 229

Tridiagonal matrix, 97-99, 102, 106,
143, 231, 307

Velocity analysis, 192-207
with DMO, 208-219
slant stack, 319-322, 382

Velocity spectrum, 195, 202
focused LMO, 346
Velocity variation:
big doses of, 220-230
bullet-proofing migration against,
232, 305-308
in DSR, 180
frustrating migration of stack, 188
near-surface, 367
with Snell waves, 309, 326
(See also Lateral velocity varia-
tion)
Vertical seismic profile (VSP),
350-354
Vertical stack, 186-188
Viscosity, 45, 245, 295, 299

VSP (Vertical Seismic Profile),
350-354

Woater table, 53
Waters, K., 42
Weathered zone, 353, 376

Wraparound, 38, 77, 112-113, 249
suppression, 273-275, 279,
291-292, 299

Yilmaz, Ozdogan, 219



