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Abnormal propagation of sound, 30—
6

Absorption bands of gases,
in the infra-red spectrum, 66-8,
77-80, 84-6, 107-12, 145, 151—75
in the ultra-violet spectrum, see
Hartley bands, Huggins bands,
Nitrogen, Oxygen, Ozone
in the visible spectrum, 50-3; see
also Chappuis bands
Accretion theory, 142
Adel, 47, 79, 108, 144, 156
Adiabatic compression errors, 14, 41
Adiabatic lapse rate, 1, 125, 141, 173
Aerobee rocket, 14-18, 75
Aircraft used for atmospheric re-
search, 13, 61, 66—7, 139
Air masses, transfer of, 26, 106-7,
116—-17
Anticyclones, 2, 116
Archenold, 133
Argon, 73
Aurorae) 4 8) 48_53) 55

Babcock, 50

Balloons used for stratosphere re-
search, 1, 9-13, 27, 57, 62-5,
70-4, 139

Band intensity, 147, 154

Bannon, 139

Barbier and Chalonge. 106

Barbier, Chalonge and Vassy, 103,
106

Barbier, Chalonge and Vigroux, 100

Barret, Herndon and Howard, 63

Barret and Suomi, 30

Bates and Witherspoon, 56, 70, 80

Becker and Autler, 156

Beer’s law, 84, 164

Bellows gauges, 43

Birge, 20
Bjerknes, Bjerknes, Solberg and Ber-
geron, 126

Boltzmann’s law, 146

Bowen and Regener, 102

Brasefield, 27—9, 130

Brewer, 76, 140

Brooks, Durst, Caruthers, Dewar and
Sawyer, 127, 138

Bruce gun experiments, 129

Budden, Radcliffe and Wilkes, 49

Bumpiness, 139

Cabannes and Dufay, 81
Carbon dioxide,
absorption and emission of radiation
by, 7, 145-174
concentration of, 10, 55, 70-2
Carbon monoxide, 56
Carpenter, 71
Catalytic destruction of ozone, 123
Chackett, Paneth, Reasbeck and
Wiborg, 74
Chapman, 6, 20, 82, 117
Chappuis bands, 84~5, 100, 118, 144,
166, 174
Chemical analysis of ozone, 92, 101—3
Chicago school of meteorology, 126
Clausius-Clapeyron equation, 6o
Clouds,
mother-of-pearl, 68—
noctilucent, 46, 69—70, 130, 133—4,
138—9
orographic, 69
reflectivity of, 53, 148
See also Water clouds and Ice clouds
Coblenz and Stair, 96
Collisions,
electronic, 48
molecular, 146—7
Composition,
of the stratosphere, 55~125
of the troposphere, 56
Convection,
cellular, 139
in the troposphere, 1703
Cornu, 81
Corona, droplet, 68
Cosmic radiation, 10, 14
Cowling, 147, 154, 161—2
Cox, Atansoff, Snavely, Beecher and
Brown, 31—4
Craig, 82, 84, 112, 118-24
Crary, 346, 128, 130, 132
Cross, Hainer and King, 152
Crossley, 1, 125
Curtis, 162—3

Density of air, 36—41, 115
Depressions, 2, 116
Dewar and Sawyer, 23—4
Dietrichs, 69
Diffuse radiation,
Scattering
Diffusion level, 70, 75~7

158; see also

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9781107696068
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-1-107-69606-8 - The Physics of the Stratosphere

R. M. Goody
Index
More information
184 INDEX
Diffusive equilibrium, see Gravita- Goétz, Meetham and Dobson, 82, 93,
tional equilibrium 168
Dines, 71, 73 Gowan, 167-5

Dobson, 82—-125

Dobson, Brewer and Cwilong, 25,
5962, 72, 77, 1705

Dobson and Harrison, 82, 86, 115

Dobson, Harrison and Lawrence, 115

Doppler line shape, 49-53, 154-61

Dufay, 104

Durand, 41, 97, 143

Dust, volcanic, 69—70

Diitsch, 118

Dynamo theory, 131, 136

E-region, 6, 49, 135

Eclipse of the moon, 99
Eddington, 148

Ehmert, 101, 104

Electrolytic indicator, 101, 102
Electron collisions, 21, 48—9
Electron density, 4, 5, 48—9
Elsasser, 158, 163

Elterman, 54

Emden, 170-3.

Emission temperature, 107
Excitation mechanisms, 52
Exosphere, 6

Explorer 11, 9, 70, 72, 95
Extra-terrestrial constant, 87-9, 105

Fabry and Buisson, 82, 86—7
Fl6hn and Penndorf, 6

Féhn wind, 103

Fowler and Strutt, 81
Fraunhofer lines, 95, 143
Frontal surfaces, 116
Frost-point hygrometer, 5865
Frost-point temperature, 60—5

Gauzit and Grandmontagne, 53

Geostrophic wind, 136

Gerson, 48—9

Glaisher and Coxwell, 2

Gliickauf, 58, 62, 70, 72

Gliickauf and Paneth, 72, 73, 76

Gliickauf, Heal, Martin and Paneth,
72, 73, 76

Gold, 170

Goldberg, 79-80

Goldie, 26

Goody, 66, 161, 170, 173-5

Goody and Robinson, 145

Goody and Wormell, 78, 147, 154,
156

Gétz, 87, 9go—3, 100

Gradient wind, 126, 129, 135

Gravitational equilibrium, 76, 166

Gravitational separation, 31, 55, 58,
70, 73-7

Great Siberian meteor, 47

Greenstein, 14, 18

Grey absorption, 170, 175

Ground temperature, 171—2

Hagelbarger, Loh, Weill, Nichols and
Wentzel, 57
Harang, 49
Hartley bands, 81—3, 110, 144, 1667,
174
Havens, Koll and LaGow, 45
Hawke, 4
Heisenberg, 137
van der Held, 157—9
Helium, 10, 72-7, 140
Henry. 147
Hergesell, 170
Herman, 52
Herzberg, 51
bands, 118
Hettner, Pohlmann and Schuhmacher,
8s
Homopause, 6
Hopf, 171
Hopfield, 118
Houghton, 142
Hoyle, 142
Huggins bands, 47, 81-3, 96, 100,
103—4, 107,110, 118, 144, 166, 174
van de Hulst, 100
Humidity, see Water vapour
Humphreys, 46—7
Hydrogen, 55, 56, 72
Hydrostatic equation, 21, 41
Hydroxyl radical, 55
Hygrometers,
frost-point, manual, 59—62; auto-
matic, 62—5
gold-beater’s skin, 58, 62
wet-and-dry bulb thermometer, 58

Ice clouds, 4, 69
Inversion effect, 82, go—5, 106, 120—1
Ionosphere, 67, 10, 14
composition of, 49, 55, 76—7
storms in, 114
temperature of, 49-53
winds in, 131, 135-136
Isothermal layer, 2, 3, 6

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9781107696068
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-1-107-69606-8 - The Physics of the Stratosphere

R. M. Goody
Index
More information
INDEX 185
Jeans, 20—1 Moelwyn-Hughes, 147
Jesse, 133, 139 Molecular bands, see Absorption

Jet stream, 136—7

Johnson noise, 66

Johnson, Purcell, Tousey and Wata-
nabe, 119

Junge, 139

Kaplan, 147, 158

Kaplan-Meinel band, 51
Karandikar, 166, 168, 174
Karandikar and Ramanathan, 9o, 95
Kay, 104

Kellogg and Schilling, 44, 135, 141
King, 175

Kirchhoff’s law, 107, 145-8, 171
Koschmeider, 139

Krakatoa explosion, 47

Lambert’s law, 846, 171

Lettau, 140

Lifetimes of excited states, 1467,
154-5

Lindemann and Dobson, 36—7

Line shapes, 154—7; see also Doppler
line shape and Lorentz line shape

Line structure of molecular bands,
85-6

Line widths, 155~7

Linear law of absorption, 159

Link, 53, 101

Lorentz line shape, 79—80, 154—64, 168

Lunar spectra, 99—100, 108

McQueen, 57
Magnetic field of the earth, 7, 14, 114,
131
Manning, Villard and Petersen, 133
Maple, Bowen and Singer, 15
Maris, 76
Maxwellian distribution of velocities,
146, 1567
Mean free path, 8, 21, 32, 76
Mecke, 117
Meetham, 115
Meinel, 49
Meinel bands, 51
Mesopause, 6
Meteor, 36—41
trains, 1303, 138
Methane, 777-80
Milne, 146, 170, 173
Mitra, 32, 76
Models,
of absorption bands, 157-64
of the atmosphere, 169—75

bands
Molecular diameters, 21, 155
Molecular mass of air, 6, 8, 19, 50,

5
Molecular velocities, 21
Moller, 25
Monsoon winds, 128—32
Murgatroyd and Clews, 129

N.A.C.A. standard atmosphere, 39
Namias and Clapp, 128
Napier Shaw, 4
Neon, 72—7
Neutropause, 6
Newell, 14, 41-4
Newell and Siry, 16, 42
Nicolet, 123
Nightglow, 4, 8, 49-53, 55
Nitrogen, 4, 57, 73
absorption of radiation by, 144
atoms, 55
bands in auroral spectra, 51
iostopes, 57
Nitrous oxide, 77-9
absorption bands, 77-9, 152, 164
Noctilucent clouds, see Clouds
Nomenclature, 3, 4, 6
Normand and Kay, 88—9
N.R.L. bead spectrometer, 97
Numerical computation of radiational
heating, 150-1
Ny and Choong, 82, 87

Occlusions, 116
Olivier, 132
Oscillations of the atmosphere, 8,
47-8, 131, 136
Oxygen, 4, 57, 72, 117-20
absorption bands of, 118, 120, 144,
163
bands in auroral spectra, 51
de-excitation of molecules of, 147
deficits in the stratosphere, 58, 140
photochemistry of, 46, 55, 117—20
Ozone, 4, 7, 10, 11, 81—124
absorption spectrum of, 82-6, 144,
146, 152
astronomical measurements of, 99—
101
centre of gravity of, 110-12
chemical determination of, 101-3
decay of, 122-3
diurnal variation of, 115
ionospheric storms and, 115
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Ozone (cont.) Ramanathan and Karandikar, 87
latitude and seasonal variation of Randall, Dennison, Ginsberg and
amount of, 112-15, 121—4 Weber, 153

magnetic phenomena and, 114

mean height of, 110, 112

photochemistry of, 55, 118-20

solar constant and, 114

stratosphere temperatures and, 120,
150, 16475

sunspot number and, 114

temperature of layer of, 103—10

theoretical treatment of problem of,
82» 96) 99, 117-24

total amount of, 86—

tropospheric, 103, 120—4

vertical distribution of, go—103, 166,
168

weather and, 115-17

P, Q and R branches of molecular
bands, 1514
Paetzold, 100
Paneth, 58
Pedersen, 160—4
Pekeris, 47, 136
Penndorf, 140
Phillips, 135
Phillips gauge, 43
Photochemical theory, see Oxygen and
Ozone
Piccard, 2
Pirani gauge, 43
for He and Ne measurements, 73
Planck’s function, 107
Plass and Warner, 155
Plyler and Barker, 152
Potential temperature, 115
Pressure, 21
gauges, 1, 43
measurement of, 2, 12, 14, 41-6
scaling approximation, 162—3
static, 17, 41—2
ram, 41-2
Priestley, 26

Radiation, 142—7>
balance, 7, 47, 61, 66, 141
diagrams, 150-164
errors, 2, 13, 29, 30
shields, 29
transfer, 7, 145, 148
Radiative equilibrium, 167-75
Radio sondes, 10, 12, 34—5, 43—5, 96
Radio techniques, 5, 48
Radio waves, reflexion of, 7, 48—9
Radon, 56

Rare gases, 49, 73-7

Rate coefficients, 118-20

Rayleigh scattering, see Scattering of
light

Recovery of data, 10, 16, 17

Reed, 124

Reed and Julius, 123

Refraction of solar radiation, 100

Regener, E., 10-12, 62, 105

Regener, E. and V. H., 82, 95

Regener, V. H,, 95

Residual rays, 110

Roberts, 158

Rockets, 14-18, 43, 97; see also
Aerobee rocket, V 2 rocket and
Viking rocket

air samples from, 57, 74
spectra from, 97, 143
temperature measurement from,
41-6
winds measured from, 131-2
Rossby, 127
Rosseland and Steensholt, 52

Scale height, 20, 48—9
Scattering of light,
Inversion effect
and atmospheric temperature, 53—7
from dust and water drops, 53, 56,
867, 89, 144
in spectroscopes, 89, 105, 108, 110
molecular, 53—4, 86, 90—95, 100,
105, 144
multiple, 93
plates, 95, 97
white, 87, 144
Schmidt camera, 37
Schrédinger, 31—3
Schréer, 118
Schumann bands, 118
Scrase, 279, 130
Searchlights, scattering from, 54
Shellard, 61
Shielding effect of the atmosphere, 172
Shock waves on rockets, 42
Sirius, spectrum of, 81
Slobad and Krogh, 79-80
Smithsonian Institute, 142
Sodium atoms, 55
Solar colour temperature, 143—4, 169
Solar constant, 114, 142—3
Solar control over atmospheric tem-
peratures, 28, 29, 164-175

148; see also
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Solar flares, 144
Solar radiation, 117, 120, 142—75
Solid matter suspended in the
atmosphere, 56
Sound velocity, 19, 306, 41, 147
Sound waves, refraction and absorp-
tion of, 30-6
Specific heats of air, 20-30
Spectrophotometer, 88
Spectroscopy, 10, 11, 14, 47, 56, 66,
77, 106, 108-12, 143
Spitzer, 49, 53, 76, 146
Square-root law of absorption, 159
Stability,
hydrostatic, 3, 1703
of balloons, 11
of rockets, 14, 17
Stefan’s law, 171
Stewart, 136
Stérmer, 68, 133—4, 139
Strong, 66, 84, 110
Strong and Plass, 160
Strutt, 81
Swings, 49

Teisserenc de Bort, 1-3
Telemetering, 14-17
Temperature,
discontinuities, 171—4
in the lower stratosphere, 22—9
kinetic, 52-146
latitude variation of, 25, 29, 40
of the ozone layer, 103-6, 107-10
seasonal variation of, 25-7, 28,
37-40
short-period fluctuations of, 23-35,
107, 108, 116
vibrational and rotational, 50-3
See also Aurorae, Clouds, Collisions,
Meteor, Nightglow, Oscillations
of the atmosphere, Scale height,
Scattering of light, Sound velo-
city and Rockets
Terrestrial radiation, 144, 145, 148,
167, 171~5
Thermometers, equilibrium with the
atmosphere, 19, 29, 41
Three-body collisions, 117-18
Transitions,
permitted and forbidden, 50
spontaneous and induced, 146-7
Transmission functions, 158, 164
Turbulence, 136—41
anisotropy of, 137, 139—40

diffusion by, 137
energy of, 137-8
spectrum of, 137
transfer by, 56, 125—41

University of Chicago, 126
Upper mixing layer, 6

V2 rocket, 14—-18, 41-5, 132
Vassy, E., 84—5

Vassy, E. and Vassy, A., 106
Vegard, 50-1

Vegard-Kaplan bands, 51
Vestine, 69, 133-5, 138
Viking rocket, 14-18

van Vleck and Weisskopf, 155

Warm layer, 6
Warfield, 39
Watanabe, 88, 110-12
Water clouds, 4, 46
Water vapour, 1, 4, 7, 21, 58-70, 150,
168, 170, 174
absorption bands, 66-8, 144-6, 152,
163, 167
photo-chemical destruction of, 46,
556
See also Hygrometers
Weather systems, 112
Wexler, 25
Whipple, F. J. W., 31—40, 129
Whlppley F. L'r 3779, 45
Whipple, F. L., Jacchia and Kopal,
3740
Wilkes, 8, 47-8
Wilson and Badger, 85
Winds, 125-41
diurnal variation of, 132, 135
irregular changes of, 131
in the lower stratosphere, 127-30
from sound propagation experi-
ments, 30-6, 128, 130-6
near the tropopause, 125-7, 173
in the upper stratosphere, 1306
Wulf, 117
Waulf and Deeming, 118

Xenon, 56

Yamamoto and Onishi, 152, 154
Yarnell and Goody, 66

Zener, 146—7
Zones of audibility and silence, 31
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