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moments of, 626-629
pseudo, 1047

occupation number (photon)
definition, 478
probabilities, 623-625
Ohm’s law (generalized), 876
opaque planar screen, 239
operator V (—V?), 209
operator algebra, 515
operator derivative theorem, 518
operator expansion theorem, 516
operator ordering, 559
optical devices — non-image forming, 355
optical equivalence theorem, 556, 559, 564
optical imaging system, 118
optical intensity, 320
optical molasses, 800802
optical nutation. 755
optical period, 161
optical system, 187
orbital angular momentum, 489
order parameter, 914
orthonormality, 66, 216, 440
mutual, 217
over-completeness., 535

P({v}) functional (also denoted by ¢({v})). 564
Paley-Wiener condition, 385
parametric down-conversion, 1054, 1074 et seq.
multimode treatment, 10791082
photon statistics, 1076-1079
signal/idler time separation, 10841087
paraxial equation, 266
Parseval’s theorem, 178
partial coherence. 166
partially coherent beams. 272 et seq.
partially correlated sources, 308
partially polarized light, 354
path delay, 165

Pauli master equation, 75. 878-880
Pauli spin operators, 349, 743
Pegg-Barnett phase operator. 496
phase anomaly near focus, 271
phase conjugation, 10981099
phase function, 142
phase matching, 1073
phase operator, 492 e seq.
phase problem, 384
phase space, 156
phase space cell, 156
phase space density, 540 et seq.
coherent state and superposition of two coherent
states, 546, 550
Fock state, 549
integral representation, 545
randomly phased laser, 547
thermal light, 548
phase space distribution function, 295, 1035
phase space functional, 564, 618-622
phase transition, 913-916, 921-924
first-order (discontinuous), 924, 995
second-order (continuous), 924, 994
photoelectric correlations, 707 et seq.
photoelectric counting statistics, 723 e1 seq.
photoelectric current
correlations, 452 er seq., 709-712
pulse, 453
photoelectric detection, 573 et seq.. 683 er1 seq.
probability, 443-446, 575-577. 696, 705, 724 et
seq.
photoelectric detector, 438, 458, 581. 694
response time, 456
photoelectric effect, 438
photoelectric pulses — time interval distribution,
720-723
photomultiplier, 438
photon, 439, 479
density operator, 580
echo, 809-813
energy wave function, 637
localization, 629 et seq.
localized. 480
number squeezed state, 1045
polychromatic, 636
position wave function, 636
statistics, 622 et seq.
pinhole plane, 317
Plancherel’s theorem, 93
Planck spectrum 317
plane wave (mode), 111, 467
plane wave expansion (see also angular spectrum
representation), 467, 471, 483
Plank’s distribution law, 665
Pockels, cell, 953
Poisson distribution, 23
polarization (induced). 396-401
polarization
circular, 470
degree of, 354
ellipse. 470
elliptical. 469
linear, 468
matrix. 343
vector (induced. 396, 584. 1070
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polarized (completely) light, 351
polarizer, 342, 359, 647
population inversion (atomic), 744, 901, 911
positive definiteness, 68
potential condition - drift coefficients, 918, 982
power dissipation, 871-872
power series expansion, 555
power spectrum, 313
Poynting vector (average), 341, 365, 371
primary source, 193, 229
principle of detailed balance, 878
probability, 1 er seq.
conditional, 5, 71
joint, 3, 43
probability amplitude, 574
probability current, 81, 918
probability density, 5
probability functional, 45
product state (atomic), 834
product theorem for Gaussian functions, 337
projection operator. 440, 474
propagation
of coherence tensors. 367
of correlations, 180 ef seq.. 193
of cross-spectral density tensors, 372
propagator, 188, 390
pseudo photon number operator, 1047
pulse area, 757
pulse correlation measurements (two-time),
714-719
pump (optical), 901
pump parameter, 912
pupil mask, 325

Q-parameter, 627

g-representation, 482, 528

Q({v}) functional, 618-622

quadratic forms, 135

quadrature squeezing (light). 1034 er seq.
quantization of radiation field, 473

quantum counter, 612 e7 seq.

quantum efficiency — photodetector. 444, 581
quantum noise, 887 ef seq.

quantum non-demolition (QND) measurements,

1100-1106

quantum state — pure and mixed (impure). 746
quasi-homogeneous source

planar, secondary. 242

three-dimensional, primary. 234
quasi-mode, 905
quasi-monochromatic approximation, 698
quasi-monochromatic light, 160
quasi-probability, 295. 541
quasi-stationary field, 779, 1059

Rabi frequency, 752
Rabi oscillation, 755, 777
radiance
field, 304
generalized, 294 e seq.
quasi-homogeneous source (short wavelength
limit). 305
source, 293
radiant cross-intensity, 230
radiant emittance, 296

radiant intensity, 231
radiation
from planar, secondary sources, 239 et seq.
from three-dimensional primary source, 229 er
seq.
pattern, 112
rate, 292
radiative coupling, 612
radiative energy transfer, 301
radiometric laws (postulates), 292 e1 seq.
radiometry, 287 et seq.
raising operator (atomic), 742
random phase assumption, 879, 894
random process, 41
random walk, 84
Rayleigh diffraction formulas, 125-127
Rayleigh distribution, 108
Rayleigh line, 415, 418
reactance (generalized) 871
receiver response function, 507
reciprocity inequality, 179, 214
reciprocity relations
3D, primary, quasi-homogeneous sources. 236
Gaussian Schell-model sources (beams), 285
planar, secondary, quasi-homogeneous sources,
243
redshift, 312
reduction formula for cross-spectrally pure light,
199
regression theorem (quantum), 860 et seq.
regularization, 637
reproducing property, 32
reservoir (quantum), 860, 888
resistance (generalized), 871
resolving time, 161
resonance fluorescence, 774 ei seq.
resonator, 900, 906
Riemann zeta functions, 665
ring laser, 976 ef seq.
rotating frame of reference, 753
rotating wave approximation, 753
rotation generator. 611
rotation matrix, 610
rotation of coordinate system. 347
rotator, 358
ruby laser, 612

scalar product, 440
scaling law, 330
scattered field, 402-404, 406
spectral density, 408,413,416
scattering
from deterministic media, 401 et seq.
from random media, 406 et seq.
from two-level atoms, 774 et seq.
scattering cross-section, 780
scattering matrix, 640
Schell-model source
planar, secondary, 242
three-dimensional, primary, 234
Schrodinger equation, 440, 602, 684
Schrodinger picture, 529
Schrodinger wave function
coherent state, 528
Fock state, 482
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Schwarz inequality, 53, 79, 586, 593
secondary source plane, 240
secondary, planar source, 239
self-coherence function, 169
self-induced transparency. 813 e7 seq.
semiclassical theory, 439
separable random process, 72
separation of variables, 946
shot noise, 455, 1060
signal photon, 1074
similarity transformation, 517
simple fluid, 414
simultaneous measurement, 502
sine operator., 494
single-mode field, 435
singular D-function, 501
skewness, 12
slab geometry, 109
slowly varying envelope approximation (SVEA),
908
small angle approximation, 271
Smoluchowski-Chapman-Kolmogorov relation,
73
solid angle, 299
source function. 302
source reconstruction, 245, 328
source-integrated cross-spectral density, 232
space density of radiation, 301
space-time commutation refations, 500
spatial coherence, 151
spatial frequency, 115
spatial frequency vectors, 231, 247
spatial translation generator, 608
spatially incoherent source, 189, 377
speaker, 312
specific intensity, 301
spectral amplitude, 115
spectral changes (due to source correlations), 307
el seq.
spectral component squeezing, 1063
spectral cross-correlation function of order (M, N),
425
spectral degree of coherence, 171, 233
spectral density, 57, 59, 171
spectral distribution function. 664
spectral interference law, 173, 310
spectral invariance, 330
spectral visibility, 173
spectrum, 59, 171, 328
spectrum analyzer, 316
spherical wave, 120
spin (photon), 491
spin echo, 809
spin operators, 743, 833
spin-{ particle, 742
spontaneous emission, 764, 772-774, 915
et seq.
spot size, 270
spread (averaging) function, 505
square-integrability, 214
squecze operator, 1038-1041. 1056
squeczed states, 532. 1034 et seq., 1053-1056
ideal. 1042--1045
photon number, 1045
vacuum, 1043

squeezing
amplitude-squared, 1067
degree of, 1063
full sense, 1058
higher-order, 1065-1068
homogeneous and inhomogeneous, 1063
N’th order (intrinsic), 1065
spectral component, 1063
spectrum of, 1062
standard deviation, 12
standard wave field, 796
star Betelgeuse, 154
Stark effect (a.c.), 784
state of definite phase, 495
state of minimum uncertainty product, 531
state vector, 474
static scattering, 413
stationarity (statistical), 45, 47, 601 et seq.
stationarity in the wide sense, 47
stationary phase, method of, 128 ef seq.
stationary points, 129
statistical independence, 5
statistics, Gaussian, 428 ef seq.
steepest descent, method of, 131
Stefan-Boltzmann law, 665
stellar interferometry, 375, 460
stimulated emission, 612, 764
Stirling’s theorem, 85
Stirling’s approximation to I-function, 938
stochastic equation, 80
Stokes lines, 418
Stokes parameters, 348
Stokes’ law (for particle in a viscous fluid),
876
Stokes’ reciprocity relations, 511, 640
Stokes’ representation, 348
structure function, 410
Sturm-Liouville equation, 946, 1003
sub-Poissonian statistics, 627. 643, 737-738
Sudarshan’s equations, 210
summation law of probabilities, 4
super-Poissonian statistics, 643, 737
superfluorescence, 843
supperradiance, 839 e seq.
symmetric ordering, 475, 541
synthesized source. 325

Taylor series, 516

tempered distribution, 549

temporal coherence, 148

temporal filter, 174

therman equilibrium, 872

thermal light beam, 675 et seq.

thermal radiation, 674 et seq.

thermal reservoir. 659

thermal source, 150. 287

threshold frequency, 439

time average, 47

time evolution
of free field correlation functions, 211
operator. 529, 861

time ordering symbol, 578

time resolution (intrinsic) — circuit, 713

time translation generator, 602

time-10-amplitude converter (TAC), 716
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tipping angle, 757
traceable operator, 539
transformation
of coherence matrix, 356, 360
of Stokes parameters. 362
of variates, 9
transition matrix element, 574
transition moments, 76
transition probability, 72, 441
wransition rate, 74
translation operator, 516
transmission matrix, 356
transmitted wave, 511
transversality, 468
transverse coherence, 151, 233
transverse delta function, 503
trapping (atomic), 799-803
two-beam interference, 150, 172, 387, 582
two-lens afocal system, 324
two-level atom
cooling/trapping. 799-803
definition, 741 et seq.
deflection by light, 790 et seq.
interaction with classical field, 749 er segq.

interaction with quantized field, 761 er seq.

momentum transfer, 790 et seq.
two-mode laser model, 90
two-photon coherent state, 1039
two-pinhole experiment, 155

uncertainty product (canonical). 531, 1035
union of events. |

unit polarization vectors, 468

unitarity principle for probabilities. 723
unitary matrix, 357

unpolarized light, 350

vacuum fluctuations, 504 er seq.
vacuum state, 479, 506. 525

Van der Waals attraction. 509

Van Hove time-dependent two-particle correlation
function. 409

van Cittert—Zernike theorem. 190, 377

van der Pol oscillator, 911

variance, 12

vector fields, 340

vector mode function, 471

vector potential (electromagnetic), 466, 767

vector random process, 78

Venn diagram, 2

visibility of fringes. 166, 376

Volterra-type integral equation, 441, 685

0-ordered delta function, 559
waiting time distribution, 723
wave equation
homogeneous, 181
inhomogenous, §14
wave packet, 598
wave train, 153
weak law of large numbers, 26
Wein’s displacement law, 665
Weiss’ law, 913
Weyl ordering, 541
Weyl representation, 120-125
white (&-correlated) noise, 916
wide-sense stationarity, 47
Wiener process, 86
Wiener—Khintchine theorem. 59, 63
generalized, 63, 427
Wigner distribution, 295, 541
Wollaston prism, 653

Young’s interference experiment, 150, 161
Zernike’s propagation law, 189

zero-point contribution, 475
Zwanzig’s generalized master equation, 881
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