INDEX

Absorbed radiant energy, 94
Absorption time constant, 83
Abstract spherical harmonic
method, 143 |
Addition theorem for spheri-
cal harmonics, 148, 153
Albedo for single scatter-
ing (see scattering-
attenuation ratio)
Algebraic spherical harmonics,
141
Apparent radiance,
representation,
Attenuated radiant energy,
Attenuation length, 99, 196
Attenuation time constant,

canonical
16

94
76

Bouguer's work, 1
Bounds, on radiance, 47
Cangnical equations, sense of
the term, 1; classical, 9;
experimental verification,
13; general media, 15; strat-
ified media, 18; polarized
radiance, 21; abstract ver-
s10ns, 24
Canonlcal representatlon of
~apparent radiance, 16; of
abstract functions,-Z?
Cauchy sequence, 130
Characteristic ellipsoid,
spheroid, 68
Classical diffusion theory,
134; basic diffusion equa-
tlon 175; approaches via
higher order approximations,
183; hierarchy of processes,
184; plane-parallel solu-
tions, 193; spherical (point)
solutions, 200; discrete
(extended) solutions, 203;
continuous (extended) solu-
tions, 206; primary sources,
207; for higher order scat-
tered scalar irradiance, 213;
time dependent, 214
Classical spherical harmonic
method, plane-parallel
media, 158
Complete metric space, 131
Completeness property of
spherical harmonics, 142, 153
Cone (in space time), 53
Continuous sources in diffu-
sion theory, 206

66

243

Contraction mapping, 129;

- principle of, 131
Contraction property, 129
Cosine (mean value 7)), 180

Decomposed radiometric
functions, 36

Diffuse radiometric func-
tions, 36; stored energy,
123

Diffusion coefficient (x), 194

Diffusion equation, scalar,
174; wave, 184; tensor,
etc., 184

Diffusion function (D), 174,
180, 181

Diffusion length, 196

Diffusion processes,
list, 184

Diffusion theory, three ap-
proaches, 172

Dimensionless forms of radi-
ant energy fields, 97

Directly observable, radiant
energy, equation of trans-
fer, 81

Discrete sources in diffusion
theory, 202

a short

e (epsilon) function, 222

Electric circuit analogy
(with an optical medium),
77, 123

Elsewhere (in space-time),
53

Equation of transfer, n-ary
radiance, 36; unscattered
radiance, 37; diffuse radi-
ance, 37; path function, 38;
natural solution, 43, 127;
for optical ringing, 56;
solved symbolically, 65;
residual radiant energy, 76;
n-ary radiant energy, 80;
directly observable radiant
energy, 81; dimensionless
(for radiant energy), 97;
scalar irradiance (diffu-
sion equation), 175; scat-
tered radiance, 209; scat-
tered scalar irradiance,
210, 213

Equilibrium radiance, 6

Equivalence classes of func-
tions, 128
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Exact diffusion theory, 134;

basic equation, 190, 192, 218

infinite medium with point

source, 219; infinite medium
with arbitrary sources, 225;
scalar irradiance, 226;

point source, with internal
point source, 228, 233; on
the Elliot functional rela-
tions, 236

Exponential property of dif-
fusion field (plane-parallel
case), 194

Fick's law, 174

Finite recurrence property,
147, 154

First order scattered radi-
ance, equation for, 41

Fourier transform, of exact
diffusion equation, 192

Functional relations for
f-,fo, in exact diffusion
theory, 230

Future (in space-time), 53

Global approximations for
radiance, higher order, 117,
119

Inelastic scatter, 5

Inequality for k,a, 195

Integral equation for scalar
irradiance, 189

Irradiance, vector, via spher-
spherical harmonics, 177;
scalar, via higher order
scattering, 213 (see also
scalar irradiance, vector
irradiance)

< (kappa) for classical ditf-
fusion theory, 194;
Ko dimensionless form,
K- function, general, 15
Ky, 188; Ko, 214; K¢, 221
Koschmieder's equation, 5

221

Light field, time dependent,
49

Light storage phenomena 1n
natural optical media, 121

Metric, supremum, 129;
radio-, 128

Metric space, complete, 127,
131

INDEX

semi -
infinite medium with boundary
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n-ary radiometric concepts,
31; radiance, 33; scalar
irradiance, 34; radiant
energy, 34; general, 35;
canonical equations for
natural closed forms for
radiant energy, 86; time
dependent properties, 89;
dimensionless forms, 97

Natural solution, for radi-
ance, 42; truncated, 45;
time-dependent, 58; sym-
bolic integration, 65;
for directly observable
radiant energy, 82; time
dependent properties, 90;
dimensionless forms, 97;
operator-theoretic basis,
127; for scalar irradiance,
191

Normal space (0 <p<1), 103

Operator-theoretic basis for
natural solution, 127

Operators, R (path function),
32; T (path radiance), 32;
S (radiance), 33; time -
dependent, 68; contraction,
129; U (scalar irradiance),
188; V (= Tu), 188

Optical length, 220 |

Optical medium, transparent,
3: absorbing, 3; fundamental
5; electric circuit analogy,
77, as a metric space, 132

Optical reverberation case, 86

Optical ringing problem, one-
dimensional, 49; three-
dimensional, 66

Optical volume, 220

Past (in space-time), 53

Path function, equation of
transfer, 38

Path radiance,
form, 11

Point source case, in clas-
sical theory, 198; in exact
diffusion theory, 219

Polarized radiance, canonical
representation, 19

Primary radiance, equation
for, 41

Primary scattered flux as
source flux, 207

Purely absorbing medium, 31

first order
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Radiance, in transparent media,
2; in absorbing media, 3;
equilibrium, 6; maximum
natural waters), 1Z2; trans-
mittance, 14; polarized, 19;
residual (reduced, unscat-
tered), 31; n-ary, 33; nat-
ural solution for, 42; bounds,
47 ; global approximations,
117, 119; distribution in-
diffusion theory, 181, 197,
201 |

Radiant energy, n-ary, 34;
residual representation,?79;
equation of transfer for
n-ary, 81; natural closed
form representation, 86;
optical reverberation case,
86; standard growth and |
decay case, 87; time depen-
dent properties, 89; scat-
tered, absorbed, attenuated,
93; stored, 123; time de-
pendent (check), 216

Radiant flux, net inward, 76;
source, 76; net n-ary, 80

Radiative transfer analogues,
77, 133

Radiative transfer theory, on
a metric space, 132

Radiometric (as a metric), 128

Radiometric functions, general
n-ary, 35; diffuse, decom-
posed, 36 |

Reflectance, in diffusion
theory, 198, 202

Relative error in radiance
computations, 48

Relative time, 99

Residual, radiance, 31; trans-
fer equation, 74, radiant
energy, 79 |

Reverberation, optical, 49

Scalar diffusion equation, 174
higher order form, 213

Scalar irradiance, exponential
form, 11; n-ary, 34, 217;
equation of transfer (diffu-
sion eqgquation}, 175; inte-
gral equation, 189; scat-
tered (equation formula),
210, 218; higher order (equa-
tion formula), 213; integral
form, 214; time dependent
n-ary (diffusion equation),
216, exact diffusion theory,
226

245

Scatter processes, inelastic
or transpectral, 5; single,
10 -

Scatter time constant, 81

chttered flux, higher order,

11

Scattered radiance, equation
of transfer, 209

Scattered radiant energy, 94

Scattered scalar irradiance,
equation of transfer, 210

Scattering-attenuation ratio,
10, 47

Scattering-order decomposition,
30

"Seeliger's formula'", 132

Simple model, for polarized
light fields, 21

Space-time diagrams, 51, et seq.

Spherical (point source) dif-
fusion field, 200

Spherical harmonic method, 134;
bases, 135; motivating argu-
ment, summarized, 140; alge-
bralc setting, 141; complets-
ness property, 142, 153, ab-
stract, 143; finite abstract
forms, 147, 149; classical
method, general media, 149;
finite recurrence property,
154; general differential
equations, 157; classical
method, plane-parallel media,
158; truncated solution pro-
cedure, 163

Standard growth and decay case,
(for n-ary radiant energy),
87

Storage capacity (of an opti-
cal medium), 123

Stratified media, canonical
equation for radiance, 18

Supremum metric, 129

Symbolic integration (term by
term for natural solution),
65

Telegrapher's equation, 185

Tensor diffusion equation,
184

Time constant, attenuation,
76; scattering, 81; ab-
sorption, 82; dimensionless
forms, 100; for n-ary radi-
ant energy, 109, general
discusion, 114

Time dependent light field,
49



Time dependent n-ary radiant
energy field, properties,
89 |

Time dependent operators, 68

Transmittance, radiance, 14,
17

Transpectral scatter, 5

Transport (transfer) equations,
residual radiant energy, 76;
n-ary radiant energy, 80;
directly observable radiant
energy, 81 -

True absorption, 5

Truncated natural solution, 45;
time dependent, 69

Truncated spherical harmonic
method, 163
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Unit source condition, 220

Unscattered,radiance1 31;
equation of transfer, 37

Vector irradiance, via
spherical harmonics, 177;
1n classical diffusion
theory, 198, 201, 207;
SCattered form, 210; n-ary
217

Volume absorption*function;
4 | |

Volume total scattering
function, 14

Wave diffusion equation,
185 ,

World region, 52
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