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Absorbing media, almost undistorted beams
in, 74
Anisotropic waves, 129, 142, 146
Angular dispersion, 265
Autocorrelation, spatiotemporal, 303
Axicon, 341, 358
array of micro, 306
Gaussian-shaped micro, 301

Band diagram, 322

Beam(s), See also Bessel beam(s)
arrays of Bessel-like, 301
Bessel-Gauss ultrabroadband, 307-310
Bessel-like, 300
localized, 2
pulsed, 80, 82, 83, 89-93
self-reconstruction of, 303—-306
steering, 143
subwavelength, 273, 288, 292

Bessel beam(s), 4, 9, 57, 63, 71, 97, 130,

137,191, 218, 347, 349, 351-354. See
also Localized wave(s)

delocalization effect, 168
nonlinear, 101
phase and group velocity, 169, 170
progressive and regressive, 161
pulsed, 226
superpositions of, 5, 16

Bessel-Gauss pulse, 189

Bessel pulse, 171
Blood-flow, 117
Bose Einstein condensation, 246

Caustics, 143, 148
Charge

superluminal, 21

topological, 342, 349, 360, 361
Chirped optical X-type pulses, 57
Conical emission, 252
Coupled X wave theory, 262

DeBroglie wave, 113

Diffraction, 43, 76, 339-341, 357, 358, 360
—free, 129, 274, 275, 281, 283, 285-292
internal, 143, 148
tensor, 320

Dispersion, 57, 63

Electric dipole moment, 178
Electromagnetic waves, 110. See also
Localized wave(s)
Energy flux, density and velocity, 175-178
Envelope
focus wave mode, 227. See also Focus
wave mode(s)
—O wave mode, 230
—X wave mode, 229
Evanescent waves, 24-30
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Finite energy nondiftracting pulses, 50

Fish-like wave mode, 234

Focus wave mode(s), 79, 80, 81, 84, 132,
186, 190, 196

Frozen waves, 63-76, 101

Gaussian
beams, 7, 11
pulses, 8
Generalized bidirectional decomposition,
46-54
Group velocity mismatch, 225

Hartman effect, 26-30
High frame rate imaging, 116
Homogeneous media, 43-76

Kerr media, 245
Kerr nonlinear index, 245
Klein-Gordon equation, 98, 321

Light bullets, 244
Light cone, 180
Limited-diffraction beams, 98
array of, 115
bowtie, 115
Linear light bullets, 218
Linear wave equation, 43-76
Liquid crystal on silicon display, 306
Localization
spatial, 275, 278
temporal, 278
Localization regime
elliptic, 333
hyperbolic, 320, 333
parabolic, 333
Localized wave(s), 43-76, 97, 187. See also
Bessel beam(s) and X wave(s)
angular spectrum of plane waves of, 208
causality, 190
energy content, 193, 196
experimental data, 203, 209
finite energy approximations, 194
historical introduction, 1, 2, 4, 8, 17, 24
localized pulses, 4
luminal, 50, 53
optical generation, 191
scientific introduction, 1, 4, 6,9
subluminal, 46
superluminal, 43-63
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Lorentz transformations, 98
superluminal, 19-20
Lossy media, 70-76

Medical imaging, 116
Minkowski space-time, 180
Modes
TE, 319-320
™, 319-320
Modified power spectrum pulse, 82, 83
Multichannel processors, 303
Mutual coherence function, 205

Nondiffracting
beams, 340, 341, 347-349, 353, 354, 356,
357. See also Bessel beam(s)
image, 306-308
waves, 43-76, 129, 299. See also
Localized wave(s)

O-like wave mode, 224. See also
Envelope
Orbital angular momentum, 352

Phase singularity, 343
Phase velocity mismatch, 225
Phonon focusing, 143, 148
Photonic crystals, 267
spatio-temporal localization in, 324
undistorted propagating waves in, 329
Poynting vector, 172-176, 350, 351
Principle of causality, 181

Quadratic media, 246
Quantumm-information, 267

Quasi
-TE, 162
-TM, 162

Rayleigh range, 196
Rotationally

invariant waves, 136

periodic waves, 129, 134, 136

Second harmonic generation, 246
Self-apodization
ultraflat structures, 301
truncation, 308-310
Self-imaging, 342, 354, 361
waves, 136
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Self-reconstruction
Bessel-like beams, 303-306
spatiotemporal, 305. See also
Spatiotemporal
spectral, 310
truncated Bessel beams, 308-310. See
also Bessel beams
Shrodinger wave equation, 98
Sidelobe, 117
Signal, 170
velocity, 169
Sinc-shaped waves, 332
Slowly evolving wave approximation, 231
Slowly varying envelope approximation, 220
Solitary wave, 243
Soliton, 243
Space-time focusing, 54
Spatial light modulation, 358
Spatiotemporal
broadening, 273-275, 278, 279, 281, 287,
289, 292
uncertainty relation, 275, 276, 278, 290
Spectral representation
bidirectional, 81-83, 85
hybrid, 79, 80, 84, 85, 93
modified, 89-93
superluminal, 80, 83, 84, 89
Spiral phase mask, 341, 358
Splitting, 264
Super-light cone, 180

Talbot effect, 342

Tissue characterization, 116
Transversal dispersion curves, 221
Tunneling photons, 24-25, 29
Two-way dynamic focusing, 116
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Vortices
composite, 343, 344, 346
optical, 341, 342

Wannier functions, 325-328
Wavefield computation, 115
Waveguide
Fresnel, 274, 284, 286-292
Fresnel-source, 274, 275, 283, 285-292
Wave(s), See also Localized wave(s) and X
wave(s)
luminal (or sonic), 141
modes, 219
packet, 278, 287, 290
subluminal (or subsonic), 140
superluminal (or supersonic), 138
uniformly rotating, 136
X-shaped, 6, 11, 15, 22, 30-33

X-like wave mode, 224
X-pulse, 300-303. See also X wave(s)
Bessel, 200202
truncated, 308-310
X wave(s), 48, 55, 98, 101-102, 132,
300-303
envelope, 245
expansion, 250
focus, 79-81, 84
frequency-quantized, 110
matter, 244
modified focus, 84
nonlinear, 243
quantum, 267
slash backslash, 249
small-angle, 300
transform, 98, 114-115
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