INDEX

a (alpha), 60 -

a (ay), 55, 58, 60

Absorbed flux, 55, 58

- Absorption (of a f1n1te1y

deep slab of water, AY)’

70, measurements, 103

| length 110 - -

Adaptat1on level (for V151-.
bility), 160 - '

Apparent optical pr0pert1es,-
118; defined, listed, 135

Apparent radlance, 60

Astrophysical Optics,
fined, 1

Asymptotlc radiance hypo-

- thesis, 41 o

'-Atmospherlc radlatlve trans-'

fer, gross features, 27

~ Attenuation length, 90

de-

Back scattered flux, 55
- Beam transmittance, 120

- Beebe, L., 143, 153 .
Biological sources, under-
~ water light field, 53 '
Blondel, 21 - o
Boundarles 55

Brlghtness (monochromatlc) -

of radiant flux, 10;
- '"Brightness' is an untech-
'nical term for the precise
concepts of radiance or

- luminance (as the case may

be).

' Candela,-ZO S _
Ca{ggvores (in food chain),
Chromaticity (color), 146;

components, 148; plane,
147; dlagram, 149, coor-
. dlnates 149 ' _
_C1a551f1cat10n of natural '
hydrosols, 138

Collimated flux, scattering

~functions for, 83; produced

by sources, 114

Color, 146; components,_146;_’
purity, 149; 'dominant wave -
length, 149

Color1metr1c radlatlve trans-
fer, 142

Complete reflectance (for 1r-"

radlance), 79

' C0ntrast reduction;
- by scattering and absorption,

Diffusion model, 61;
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Cemplete transmittance (for
irradiance), 79

‘Consistency, check for inher-

ent optical properties, 124

- Contrast; apparent, inherent,

44; transmittance law, 89,90,
99; multiplicative (semi- '
group) property, 95

subsurface,-

44; by refractive effects,
48

'- Convent1ons (used in this work)

nature of radiant flux, 6;
‘unpolarized flux, 7; fre-

~ quency density (footnote)

Cosine law, for irradiance, 13;
- for radiant emittance, 14

‘Decomposed (light field), 63
Diffusion constant (D), 64; in

terms of K, 111

'7D1ffu51on equation (for h), 6

Diffusion length, 135

for point
sources, empirical ex-

110;
amples, |

112

Distribution factor, 55

Divergence law, 44; for vector
-:irradiance, 62

Dominant wavelength, 149

Duntley Disks, 96

Equation of transfer, 60

"-:Equilibrium radiance, 85
- Equilibrium solutions (food

‘chain), 203

  Exponentia1 law of change (gen-

eral), 197; differential

form, 201

 Fick's law (of diffusion), 64

Field interpretations of radi-
ant flux, 12

Finitely deep hydrosols, re-

flectance and transmlttance,
68
Flux density (radlant), 10
Food chain problem (in the sea),
196

‘Foot candle, 20
- Frequency density conventlon

(1n this work),
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Ge0physica1 Optics; defined,
1 . _

GEOVAC (geophysical optics

- variable automatic computetL

208
Glitter patterns, on air-wa-
ter surface, 32 8

Herbivore (in food cha1n),
Herschel (lumlnance unlt), 21
Homogeneity (of o), 82
‘Hydrologic Optics, defined, 1;
future problems, 205
Hydrologlc ‘range, 90

j Illumlnance, 19; measured at'
earth's surface, 25
Inherent optical
118; defined, listed, 119
Inherent radlance, 60
Intensity (radiant), 10;
field, 12; surface, 12
 Interact1on principle, 4
Interdependence (Plan) of
chapters in this work, 5

Invariant Imbedding Relation

(for irradiance), 71, 80

.Irradlance, 12; scalar, 15,
106; hemispherical scalar,_
16; vector, 15; net, 16,

'.61;-upwelling (upward), 16,

55, 58, 106; downwelling

(downward), 16, 55, 58,

- 106; measured at earth s
surface, 24, reflectance
0of air-water surface, 30;
reflectance in deep water,-
67, invariant imbedding o
relations, 71 .

Irradiance dlstrlbutlons,
underwater, 42 - |

Isotropy (of o), 82

K (kappa)(k-function or dif-
fuse attenuation function

- for diffusion model), 65

k (little kay), 58; inter-
changeable with K (big:
kay), 83 - -

Lambert, 20 .

Light. ThlS term is used -
throughout the present work
as an informal correspon-
dent to any one of the de-
fined concepts of geometri-
cal radlometry and .

INDEX

" photometry.

- correspond informally

properties,

mittance,
- mittance,
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The meaning in-
tended for the term 'light'
will be implicit in each
context of its use. Thus
~'light field' may, e.g.,
to
- 'radiant energy', 'radiant
flux', 'radiance distribu-
tion', 'irradiance function',

- '"luminous energy', 'luminous
flux', 'luminance distribu-
‘tion', 'illuminance func-
tion', etcetera.

Light field, decay with depth,
37, 66; polarization,_under-
water, 50; biological sources,
- 53; artificial, 109; decom-
posed, 63 '

Lumen, 19
Luminance, 19

Lum1nos1ty functlon (photopldL
145

”LumlnouS-energy, 19

Manhole (optical), 34

Melanoidines (Gelbstoff), 13

Modes of classification of
natural hydrosols, 140

~ Multiplicative (semigroup)

- property, of contrast trans-
93; of beam trans-
120 '

'Natural hydrosols, classified,

138; characterization (for

:"_visibility), 195

Natural illumination, 156

‘Nomographs for underwater vis-

1ibility, 154

~ Nutrient (in food chain), 199

One-D (two -flow 1rradlance)
" model, 56

'-'Operat1ona1 definitions of the

densities, 10

Optical properties, inherent,

apparent, 118

Path_function,-60
Path radiance, 63

- Perfectly diffusing (surface),_

21
Phase density, of radiant
flux, 10

- Photometry, geometr1ca1 18

Photons, as viewed in thls
work, 7
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Photoplc 1um1n051ty curve,
18, 145 '
Phyt0plankton (in food chaxmL

199
Polarization, defined, 51;
underwater properties, 52
~Plane-parallel medium, 55
Prey-predator equations, 198
Principles of invariance for
irradiance, 73, 79
Problems of hydrologlc optics,
2, 205

- Quantun, 7"
Quasi-steady state (food
chain), 202 -

Radiance, 10; f1e1d 12;
surface, 12 n? law, 18
87, 1nherent 60; appar-
ent, 60; equilibrium, 85;
-difference law, 92; re-
sidual, 120; path, 63

Radiance distribution, behav-

ior with depth, 39; asymp-

totic hypothe51s, 41; by

submerged point source, 113 ,

Radiance model, 58 -
Radiant den51ty, 16

Radiant emittance, 12
Radiant energy.

fined, primitive concept,
taken as given by nature
and axiomatized by radio-
metrists as their primary
‘physical notion. In other

- fields, such as electromag-
netics, it can be made to
rest on one step lower: on

the constructs (E,D,B H) of

the electromagnetlc f1e1d

- These steps into physical
primitivity descend even

- lower. But this nether re-

gion is of no concern to us'

in this work.
~Radiant flux, defined, 7;
‘monochromatic brlghtness of,

10; field and surface inter-

, pretations, 121

Radiant intensity, 10;
and surface, 12

Radiative transfer theory,
defined, 1; basic con-
Structs, 4; atmospheric .
features,_Z?, across air-
water surface, 28;

In this work
radiant energy 1s the unde-

iSpectrum locus,

field
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Radiative transfer theory
(con't.)

- ¢colorimetric, 142

Radiometric concepts, opera-
tional definitions, 11

Radiometry, geometr1ca1 7
‘Rationalized units (polem1c

-on), 21

. Reflectance, for irradiance at

‘air-water surface, 30; for
infinitely deep homogeneous
~water, 67; for finitely deep
-homogeneous water, 68; com-
plete (for irradiance), 79

- Refraction, subsurface, 33
~ Residual radiance, 63, 120
- Riccati Equation, in food

chain, 203
R- 1nf1n1ty (R.), 67; correc-
tion in visibility, 172

¢ (sigma), 122

s (ess), 58

Scattered flux, 58, for col-
limated flux, 83; forward,
backward, 124 -

Schuster, A., 57

Secch1 Disk, 96; 1in V151b111ty
calculatlons, 169

'.Semlgroup (multiplicative)

- property, of contrast trans-

~mittance, 95; of beam trans-

"mittance, 120

Sighting range (interpreta-
tions), 195

- Simple model for radiance, 61
- Solar (irradiance) constant,

2; (illuminance), 22

- Source term (for scalar irra-

diance), 64
149

Stratified media, 62
Subsurface refractive phenom-
-ena, 33

- Surface interpretation of ra-

diant flux, 12

_Thermoellne phenomena, 36

Transmlttance, for irradiance
at air-water surface, 30;
{(t=1-r), for finitely deep
homogeneous water, 68; com-
plete (for irradiance), 79;
beam, 120; contrast, 93

Tristimulus functions, 144

Two-flow (1rradlance) model,

93~ 57
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Unpolarized-Flux conventlon
(in this work), 7 -

Vector analogy with color, 146

Visibility underwater, 154;
effect of depth and water
‘¢clarity, 157; use of nomo-
graphs, 163; along inclined
paths of sight, 165; hori-
zontal paths of sight, 170

Volterra prey- predator equa-
tions, 198

Volume absorption. functlon,
60; measurement, 103; oper-
ational definition,.124 -

~ Volume attenuation function,

60; operational definition,
119; empirical, 120

Volume backward scattering
functions, 124

Volume forward scatterlng

- functions, 124 S

Volume scattering funct1on,
122

Volume total scatterlng func-
tlon, 60; operational defl-;

- nition, 123

Water clarity (v:xsuallzatlon),
194 -

Wavelength, dominant, 149

White light, 149

Window (spectral), 134-'
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