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Scribot, A.A., 102, 107, 108
semiclassical theory of photon
detection, 297
assumptions underlying, 297
semiconductor lasers, 240
semiconductor microlithography,
267
shadowing, 149, 189
shaped delta-function sheet, 71, 76
shearing interferometer, 340-343
Shkunov, V., 2
shot noise, 310, 312-313
short-exposure atmospheric
MTF, 365
short-exposure atmospheric OTF
simulation, 369-370
squared modulus of, 368
statistical properties of, 364-370
short-exposure PSF in the presence
of turbulence, 361-362, 365
sign principle of optical vortices,
124-125
signal-to-noise ratio in coherent
detection, 309-315
signal-to-noise ratio of speckle,
28-29, 32, 36, 51-52
silicon micro-mirror array, 242
simple coherent receiver, output
from, 308-309
simultaneous changes of
illumination angle and
wavelength, 161
sinc correlation function, 102
skew rays in multimode fibers, 288
Slack, M., 18
Slepian, D., 105, 106
slit aperture, 102

smooth object, 184-186
Snell’s law, 200
Sommer, F.G., 3
spatial array of sources, 221
spatial coherence, 207
spatial coherence reduction,
215, 221
by time delay, 221
with circular incoherent source,
215
with two incoherent point
sources, 217
spatial correlation of optical radar
returns, 294
spatial density of vortices, 125
spatial integration, 95-98
spatial light modulator, 241
spatial structure of speckle, 129
spatially incoherent light, 207
specially designed screens, 245,
264-266
speckle
amplitude, phase, and intensity,
multidimensional statistics,
68-69
and optical radars, 293
and polarization, 79
at low light levels, 297-300
in holography, 226
in microlithography 266
in multimode fibers, 417
in OCT, 231
in the eye, 223-226
speckle contrast, 28-29, 32, 36-37,
38, 49, 51-52, 57
and surface roughness, 168
beta-distributed step lengths, 41
dependence on pupil size and
surface-height variance, 167
K-distributed step lengths, 39
partially developed speckle,
55-59
with two diffusers, 177
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speckle correlography, 382-384
geometry, 382
speckle decorrelation
with angle change, 188, 198
with wavelength change, 188, 193
speckle interferometry, 333, 346
astronomical, 370-374
in metrology, 321
speckle pattern shift, 157
speckle photography, 321
motion limitations, 330-331
simulation, 325
speckle properties in depth, 138
speckle reduction by time averaging,
177-178
speckle reduction in optical radar,
318
speckle resulting from volume
scattering, 170-173
speckle shearing interferometry,
340-343
speckle simulation, 421-423
speckle size in depth, 138
speckle suppression, 175
by spatial coherence reduction, 215
by temporal coherence reduction,
210
in holography, 228
in projection displays, 244
speckle transfer function, 372
exact calculation, 373
speckle translation with
illumination angle change, 157
speckle with nonlaser sources,
262-264
speckled speckle, 59, 61
specklegram, 322-323, 326
with multiple windows, 331-332
specular component, 30
specular components of
transmittance, 180
specular target and coherent
detection, 309

spectrometer based on speckle,
318-320
Spiller, S., 230
Spizzichino, A., 353
spontaneous emission, 262
square pupil function, 181
Stachnik, R.V., 370
statistics of the derivatives of
intensity and phase, 395-401
Steinchen, W., 340
step-index fiber, 279-280
Stokes parameters, 81, 83, 93
So, 83-86
Sy, 87
S>, 87-89
S3, 87, 91-93
statistics, 83-93
Stokes vector, 81
structure constant, 360
sum of N independent speckle
intensities, 50-52
sums of random phasor sums,
16-17
sums of speckle patterns, 4649
correlated, 52-55
independent, 4649
on an amplitude basis, 46
surface covariance area
measurement, 353-354
from the angular power spectrum,
356-357
surface-height correlation function,
131
surface-height fluctuation in surface
scattering, 142, 151
surface-height fluctuations, random,
150
surface-height measurement,
353-354
from two-angle decorrelation,
355-356
with two-wavelength
decorrelation, 354-355
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surface-height standard deviation
measurement from the
angular power spectrum,
356-357

surface microstructure, effects of,
141, 149

surface roughness measurement,
352-353

surface scattering, 141, 157, 212

surface slope, 149

super-luminescent diode, 231

symmetry of speckle intensity
for smooth surfaces,
274-275

synthetic-aperture radar imagery,
2,3

T

Takeda, M., 344, 347

Tatarski, V.I., 359

Taylor, P.A., 349

temporal autocorrelation function,
179

temporal averaging with a moving
diffuser, 177-183

temporal coherence reduction,
210-212

temporal degrees of freedom,
179, 269

temporal fringe pattern, 235

temporal impulse response, multiple
scattering, 172

temporal integration of speckle,
98-100, 185

temporal speckle, 268

temporal statistics of polarized
thermal light, 263

thermal light, 100, 262

tilt measurement, 332

time-averaged coherence, 208

time-varying hologram masks, 230

time-varying speckle, 98

Tiziani, H.J., 332
Tokarski, J.M.J., 321
tradeoff between speckle
suppression and image
brightness, 188
transformation of random
variables, 27
translation of speckle with
wavelength change, 159
transmission vs. exposure curve, 335
transverse displacement, 324
limitations in speckle
photography 330
measurement of, 323
transverse normalized correlation
functions, 141
triple correlation, 379
Trisnadi, J.I., 260, 261
tropopause, 361

U

ultrasound medical imagery, 2

uncorrelated expansion coefficients,
103

unitary linear transformation, 55

unpolarized speckle, 110

unpolarized wave, 26, 85

\Y%

van Citter—Zernike theorem, 207,
208, 215, 263, 295

van Ligten, R.F., 230

vector level crossing rate of speckle
intensity, 121

vibration measurement using
speckle, 349-352

viewing screen, specially designed,
264

vignetting, 145

volume scattering, 141, 157, 170,
214, 248

vortex circulation, 124
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vortex density
of fully developed speckle, 125-127
of fully developed speckle plus a
coherent background, 127-128

W
wavefront dislocation, 122
wavelength change, 193-195,
158-161, 188
effects of, 156
wavelength dependence of speckle,
159, 403-410
wavelength diversity
for speckle suppression, 188
in holography, 229-230
in OCT, 238-239
in projection displays, 245, 248-249
wavelength of illumination, 191
Webb, K.J., 172
Welford, W.T., 230
Welsh, B. 375

Westheimer, G., 258
Wiener—Khinchin theorem, 207
Wolf, E., 205

wrapped phase, 155

wrapped phase function, 155

X
Xiang, S.H., 231

Y
Yang, L., 340
Yung, K.M., 231

Z

Zel’dovich, B., 3

Zernike, F., 137, 208

Zernike approximation, 137, 215

zeros of speckle intensity, 122-123

zeros of speckle patterns, optical
vortices, 122-123

Zubia, J., 280
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