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absorptance
diffuse, 149
directional, 149
spherical, 166

absorption coefficients, 54, 429
absorption cross section, 54
absorption line strengths, 119
absorption opacity, 3
AccuRT, 390, 413
actinic flux, 182
action spectrum, 182
activation temperature, 106
addition theorem, 191
adiabatic process, 14
AERONET, 436
AERONET-OC, 441
aeronomy, 13
aerosol

absorbing, 369
density, 421
inherent optical properties (IOPs), 420
layer, 421
loading, 421
mass content, 421
models, 420
particles, 420
retrieval, 434
scattering phase function, 420
size distribution, 420
stratospheric, 421
sulfate, 403
volcanic, 421
volume fraction, 421

albedo
plane, 155
spherical, 165

Ångström, 2
angular scattering coefficient, 80
angular wavenumber, 85
anharmonic oscillator, 117

anti-Stokes component, 73
asymmetric top, 118
asymmetry factor, 192, 255, 257, 298, 388, 419
atmospheric correction, 434
atmospheric density, 10
atmospheric scale height, 11
attenuation coefficient

diffuse, 411

backscattering fraction, 206
backscattering ratio, 192, 206, 429
backward scattering, 80
band model

Elsasser, 129
Goody–Meyer, 132
random, 132
statistical, 132

beam
angular, 39
direction, 39

beam transmittance, 165
Beer’s Law, 50
Beer–Lambert Law, 50
Beer–Lambert–Bouguer, 50
bidirectional reflectance distribution function

(BRDF), 151
bidirectional transmittance distribution function, 164
bio-optical model, 429
blackbody, 149
blackbody cavity, 100
blackbody radiation, 100
Boltzmann factor, 106
bound–bound processes, 103
bound–free processes, 103
Boyle’s Law, 10
broadening

Doppler, 75
natural, 74
pressure, 74

bulk properties, 10
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Cabannes line, 73
CCRR bio-optical model, 429
Chappuis bands, 123, 400
chemical equilibrium, 99
chromosphere, 4
Clausius–Mosetti equation, 70
cloud forcing, 333
co-albedo, 170, 426
coherent scattering, 72
collision

elastic, 104
inelastic, 104

collisional de-excitation, 104
collisional excitation, 104
collisional excitation coefficient, 105
collisional quenching, 104
Colored Dissolved Organic Matter

(CDOM), 429
complex refractive index, 38, 78, 94, 431
compressible, 10
cooling rate, 181
curve of growth, 128

Dalton’s Law, 12
damping ratio, 77
Debye relaxation, 93
depolarization factor, 84, 202
depolarization ratio, 429
diffraction fringes, 38
diffuse radiation, 67
diffusivity approximation, 290
diffusivity factor, 290
discrete-dipole method, 94
dispersion, 39
Dobson unit, 398
Doppler profile, 77
Doppler width, 76
doubling-adding, 387
dry adiabatic lapse rate, 14

effective radius, 424
effective temperature, 21
emission coefficient, 56
emission height, 315
emittance

bulk, 149
diffuse, 149
directional, 148
volume, 167

equivalent width, 127
Ewald–Oseen Extinction Theorem, 64
expansion coefficients, 429
exponential integral, 177
extinction coefficient, 51
extinction cross section, 52
Extinction Law, 50, 121
extinction optical depth, 52

FF scattering phase function, 205, 206, 429
fine structure, 118
first-order scattering, 68
fluids, 10
fluorescence, 73
forward scattering, 80
Fournier Forand scattering phase function, 205
free-free processes, 103
frequency, 1
Fresnel’s equations, 39, 154, 198

Gram–Charlier series, 162
graybody, 149

Hartley bands, 103, 123
Herzberg continuum, 122
Hooke’s Law, 61
Huggins band, 400
hydrostatic equilibrium, 10
hygrosols, 9

ideal gas law, 11
impurities, 429
incoherent scattering, 66
incompressible, 10
independent scatterers, 66
induced dipole moment, 63
inherent optical properties (IOPs), 234, 413

aerosols, 420
clouds, 422
ice, 426
snow, 426
water, 429

inorganic (mineral) particles, 429
integrating factor, 171
IOPs, 429
irradiance vector, 41
irradiances

half-range, 43
hemispherical, 40
net, 40

isotropic slope distribution, 162

Junge coefficient, 205
Junge distribution, 205

k-distribution, 137
Kirchhoff’s Law, 8

laboratory frame, 75
Lambda iteration, 230
Lambert

reflectance, 152
surface, 152

Lambert reflector, 49
Legendre polynomial

associated, 86, 193
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line
line strength, 72, 119
line width, 71
line wings, 71
line-profile, 110
linear polarization, 83
Liouville’s Theorem, 57
liquid water content, 298
local thermodynamic equilibrium, 107
Lochmidt’s number, 18
Lommel–Seeliger model, 158
longwave, 2
Lorentz profile, 71, 74
Lorentzian

sub, 77
super, 77

mass absorption coefficient, 54
mass extinction coefficient, 52
mass mixing ratio, 18
matrix element, 115
Maxwell–Boltzmann Law, 75
mechanical equilibrium, 99
mesopause, 15
mesosphere, 15
micrometers, 1
Mie–Debye theory, 62
molar fraction, 18
molecular bands, 95
moments, 429
multiple scattering, 68

nanometers, 2
nomenclature, 32
nonisothermal atmosphere, 4
nonlocal thermodynamic equilibrium, 108

opacity, 52
optical constant, 93
optical depth, 2, 3, 52, 127, 164, 187, 227,

234, 281, 358, 391, 394
optical properties

apparent, 411
inherent, 411

optically thick, 68
optically thin, 68
organic (algae) particles, 429
oscillator strength, 72
ozone hole, 399

particle size distribution, 205
aerosols, 436
clouds, 422
ice inclusions, 426
snow, 426

penetration depth, 31
Petzold scattering phase function, 206, 429
phase function, 80, 202

Henyey–Greenstein (HG), 204

phase matrix, 201
photochemical reaction, 91
photochemically significant, 15
photodissociation, 91
photolysis, 15
photolysis rate, 182
photosphere, 4
pigmented particles, 429
plane-parallel, 13
planetary problem, 220
planetary radiative equilibrium, 98
Poynting vector, 41, 488
precipitable water, 316
predissociation, 122
primary scattering, 68
Principle of Detailed Balance, 106, 218
principle of duality, 218
principle of reciprocity, 148
pure water, 429
pycnocline, 28

quantum yield, 182
quenching coefficient, 106

radiances
half-range, 174

radiant exitance, 41
radiation dose, 182
radiative equilibrium, 99

local, 20
planetary, 20

radiative forcing, 20, 333
radiatively significant, 15, 108, 286, 341, 416
Rayleigh scattering, 27
Rayleigh scattering phase function, 83, 206, 429
reciprocity principle, 218
Reflection Law, 198
refractive index, 38, 70, 92, 148, 197, 205, 288,

370, 416, 478, 487
resonance, 91
resonance scattering, 70
rotational constant, 116
rotational partition function, 119
rotational quantum number, 116
rotational Raman scattering, 72

scalar approximation, 37
scaling transformations, 207
scattering

conservative, 86
nonconservative, 86

scattering amplitudes, 85
scattering angle, 80, 205
scattering coefficients, 54, 429
scattering cross section

angular, 80
total, 80

scattering efficiency, 85
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scattering phase function, 34, 46, 80, 104,
169, 191, 206, 228, 351, 411, 429

scattering plane, 82
Schumann–Runge

bands, 122, 397
continuum, 122, 398

selection rules, 115
semiclassical theory, 103
shortwave, 2
single-scattering albedo, 169, 227, 234, 298,

362, 368, 404
single-scattering approximation, 233
size parameter, 85
slab, 13
slant column mass, 16
slant optical depth, 17, 52, 164, 230, 287
slope parameter ξ , 206
Snell’s Law, 39, 198
solar constant, 3
source function, 233, 234

single-scattering, 187
spectral irradiance, 3
spectral radiance, 41
spectral windows, 97
spherical top, 118
standard problem, 220
state variables, 37
statistical equilibrium, 112
Stokes component, 73
Stokes vector, 41
stratosphere, 15
Successive Order of Scattering (SOS) method,

230, 233
sunglint, 162

surface slope components, 162
symmetric top, 117, 118

temperature tendency, 181
term values, 117
terrestrial, 2
thermal emission, 233
thermal equilibrium, 99
thermocline, 28
thermodynamic equilibrium, 43, 99
thermosphere, 15
total solar irradiance, 3
transmittance

diffuse, 164
direct, 164
directional-hemispherical, 165
effective, 22
spherical, 166
total, 165

tropopause, 15
troposphere, 15

uncertainty principle, 73

vertical optical depth, 164
vibrating rotator, 117
vibrational quantum number, 114
vibrational relaxation, 108
Voigt profile, 77
volume mixing ratio, 18

warming rate, 181
wavelength, 1
wavenumber, 6, 281
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