
INDEX 

A priori probability distribution, 
48, 129, 131, 249 

Absorption of radiation, 37; in 
stars, 141; in cosmic cloud, 
189, 199 

Action, atoms of, 234 
Adams, Wo So, ISS 
Aether, 38; mass of, 47 
Age, of sun, 165, 167; of universe, 

170,210 
Air, 187,205 
Alpha particles, 3 I, 179 
Angular momentum, uncertainty 

of, 105 
Annihilation, of matter, 165, 180; 

of positrons, 28, 180 
Anti-chance, 60, 69 
Anticommuting operators, 268, 

274 
Anti-evolution, 54 
Archimedes, 221 
Architect of the lmiverse, 323 
Aristarchus, 22 I 
Aston, Fo Wo, 182 
Atkinson, R. D'Eo, 179 
Atom, structure of, 29, 46, 258; 

ionisation of, 32, 144 
Atomic number, 29 

Becoming, 53 
Beginning of the world, 58, 60, 

67, 220, 306 
Bertrand, J., 123 
Beta rays, 3 I, 305 
Betelgeuse, 153, 169 
Birge, R. To, 251 
Blackett, Po Mo So, 28 
Body and mind, 69, 86, 313 

Bohr, No, 72; model atom, 34, 47; 
correspondence principle, 78 

Bond, Wo No, 251 
Born, Mo, 72, 82 
Bowen, 1. So, 204 
Brain and mind, 88 
Broad, C. Do, 75 
Broglie, L. de, 41 

Calcium, interstellar, 187, 193, 20r 
Canticles, 84 
Causality, law of, 74, 85, 296 
Cause and effect, 74, 296 
Cavendish experiment, 253 
Cavendish laboratory, 144 
Cepheid variables, 174, 208 
Chance coincidences, 6r, 64, 89 
Chemistry, law of, 35 
Chlorine, isotopes of, 30 
Closure of space, 50, 217, 254 
Cockcroft, J. Do, 160 
Coincidences as observational data, 

18,23 
Coincidences, chance, 61, 64, 89 
Collisions, atomic, 145, 198 
Colour sense,S, II 
Communal objects, 282 
Companion of Sirius, 155 
Comparison objects and standards, 

224 
Compressibility of matter, 154, 159 
Condorcet, Marquis de, 123 
Conservation of energy, 108, 305 
Constants of Nature, primitive, 

230; numerical, 232 
Correspondence principle, 78 
Cosmic cloud, 185; density of, 

194; temperature of, 198 

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-63062-8 - New Pathways in Science: Messenger Lectures 1934
Sir Arthur Eddington
Index
More information

http://www.cambridge.org/9781107630628
http://www.cambridge.org
http://www.cambridge.org


328 INDEX 

Cosmic rays, 36, 164, 179 
Cosmical constant, 47, 214, 220, 

222,230,247 
Cosmical repulsion, 213 
Coulomb energy, 236, 240, 243 
Creation, 58, 306, 323 
Cryptogram, 8, II, 51 
Curvature of space-time, 47, 108, 

21 3, 315 
Cyclic scheme of knowledge, 294 
Cyclic universe, 59 

D line (sodium), 188, 201 
Data, initial, 7, 282 
Data, sense, II, 18, 284 
Degenerate matter, 158 
Dense matter in stars, 155 
Detailed balancing, principle of, 57 
Determinism, 72, 295; definitions 

of, 74; and human volition, 
86, 301 

Deuterium, 31 
Deutons,31 
Dingle, H., 20 
Dirac, P. A. M., 216, 236, 271, 272, 

276,292 
Disorganisation, 55 
Dissipation of energy, 66 
Distances, table of, 207 
Dogmatism, 304 
Double star, 187, 241 
Dualism, 18 
Dwarf and giant stars, 153 
Dwarfs, white, 156, 172 
Dynamical velocity, 242 

E. & O.E., 22 
E symbols, 236, 269, 276 
Eclipses, prediction of, 83 
Ego, 88 
Einstein, A., 13, 19, 164, 214, 217, 

297, 298, 302 
Einstein's law of gravitation, 133, 

194 

Electromagnetic waves, 36 
Electrons, 21, 28; orbits of, 34, 82, 

107, 204, 258; wave nature, 
42,101; mass, 243, 247; wave 
equation of, 227, 247 

Elements, number of, 30; trans­
mutation of, 33, 160, 166, 176 

Emission of radiation, 37; in 
nebulae, 203 

Empty space, 48 
Encounters, atomic, 145, 198 
Energy, disorganisation of, 55 ; 

source of stellar, 143, 164; 
conservation of, 108, 305 

Energy and mass, equivalence of, 
134, 164 

Engineer and mathematician, 323 
Entropy, 55 
Evolution, 54,58; of elements, 33, 

168; of stars, 169 
Examination question, 121 
Excitation of atoms, 36, 106 
Exclusion method, 120, 129, 238 
Exclusion principle (Pauli's), 23, 

35, 107, 157 
Existence, 25, 291 
Expansion of space, 215, 218 
Expansion of the universe, 67, 2II 
Experience, problem of, 91, 310 
External world, 9, 45, 281, 323 

Familiar and scientific stories, 2 
Faraday, M., 40 
Fermi-Dirac statistics, 239 
Field, 39 
Field-matter theory, 41, 49 
Fine-structure constant, 232, 234, 

250 
Finite but unbounded space, 50, 

108, 217 
Fluctuations (of entropy), 63 
Fluorescence, 202 
Fog (wave mechanics), 42, 246 
Forbidden transitions, 204 
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INDEX 329 

Force, origin of, 213, 240 
Forms of existence, 17 
Fourth dimension, 275 
Fowler, R. H., 156 
Fractionating operators, 264 
Freedom, degrees of, 242 
Free-will, 86, 90, 301, 303 
Frequency and probability, II4 
Friedman, A., 213, 227 
Furth, R., 253 

Galaxies, 206; recession of, 209, 
220 

Galaxy, rotation of the, 190 
Geometrisation of physics, 12 
Giant stars, 152, 172 
Globe of water, maximum, 194 
Gold standard, 81 
Gravitation, law of, 133, 194 
Group, 262 
Group-structure, 256, 274, 318 

H line (calcium), 187, 193, 201 
Hartmann,]., 187 
Heat, nature of, 55, 139; two forms 

of, 139; maintenance of sun's, 
143, 162, 164 

Heat-death, 59 
Heath, Sir T. L., 221 
Heavy hydrogen, 30 
Heavy water, 31,264 
Heisenberg, W., 41, 46 
Heisenberg's uncertainty principle, 

45, 70, 97, 102, 248 
Helium nucleus, 31; formation of, 

167, 178; isotope of, 178 
Henry I, 230 
Hertzsprung, 152 
Hubble, E. P., 208, 213 
Humason, M. L., 212 
Hydrogen atom, 30; abundance in 

stars, 147, 149; transmutation 
of, 167, 177 

Hypersphere, 218, 252 

Hypotheses, 20, 266 

Idempotency, 263 
Ignorable coordinate, 243 
Ignorance and probability, 122,133 
Imperfect gas, 154 
Impossible and improbable, 64, 79 
Indeterminacy of the present, 97, 

roo, see Uncertainty principle 
Indeterminism of the future, 76; 

amount of, 82, 88, 101 
Indeterministic law, 80, 299 
Indifference, principle of, 122, 134 
Indistinguishable particles, 240, 251 
Inert gases, 35 
Inference, 9, 92; remote, 5, 280; 

retrospective, 93; system of, 
126 

Infinity, 217 
Initial data, 7, 282 
Instability of atoms, 33, 178; of 

stars, 174; of universe, 220 
Integers, displacement of, 23 
Interaction, 238 
Interchange, energy of, 240, 243 
Interstellar matter, see Cosmic 

cloud 
Interval,275 
Inverse probability, 125, 127 
Ionisation, 32, 144; of interstellar 

matter, 201 
Irreducible energy, ro8 
Irreversible processes, 66 
Isotopes, 30; of potassium, 95, 104 
Isotropy, origin of, 133 

Jabberwocky, 256 
Jeans, Sir J. H., 136,324 
Joad, C. E. M., 281, 288 
Jumps, orbit, 36, 106, 204, 258 

K group of electrons, 34, 37 
K line (calcium), 187, 193, 201 
Kelvin, Lord, 66, 162 
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33 0 INDEX 

Knight's moves, 259 
Knowable universe, 104 
Kummer's quartic surface, 271 

L group of electrons, 34, 37 
Lane,]. H., 135, 138, 152 
Laplace, P. S., 74, IIO, 195 
Larmor, Sir]., 41, 182 
Laws of Nature, 8; primary and 

secondary, 80; causal and 
statistical, 80, 299 

Lemaitre, G., 213, 220, 227 
Life, 3 lO, 312 
Light, see Radiation 
Limitations of physical science, 

315,324 
Lindemann, F. A., 106 
Lorentz, H. A., 41 
Luminosity of stars, 136, 141, 148, 

153 

Macroscopic and microscopic 
theories, 20, 131, 244 

Main series, 172 
Man, 310, 316 
Mass, equivalent to energy, 134, 

164; origin of, lO8, 249; of 
electron and proton, 230,243, 
247; of sun, 138; of universe, 
221,248 

Mass-defect, 33, 167 
Mass-luminosity relation, 153 
Mass-ratio, 232, 243, 247, 250 
Mathematician and engineer, 323 
Maxwell, J. c., 68, 233 
Mental realm, 283 
Meteors, 164, 202 
Metrical field, 39; tensor, 131,252 
Microscopic and macroscopic 

theories, 20, 13 I, 244 
Mind and time-direction, 52; 

and entropy, 69; and deter­
minism, 86; and sense-data, 
284 

Minkowski, H., 275 
Models, 266 
Momentum, identified with curva­

ture, 47, lO8; uncertainty of, 
101; angular, lO5; of indis­
tinguishable particles, 242 

Multillions, 60 

Nebulae, gaseous, 184, 196, 202; 
dark obscuring, 184,202 

Nebulae, spiral, 206; recession of, 
209, 220 

Nebulium, 203 
Negatron, 28, 181 
Nerve messages, 3, 7 
Neutral realm, 283 
Neutron, 31, 32, 181; in stars, 151 
New statistics, 157,239 
Nitrogen, 187,205 
Non-technical writing, aim of, 279 
Not-hydrogen, 30, 147, 167 
Nucleus, atomic, 29; structure of, 

32; bombardment of, 33, 176 ; 
mass-defect, 33 

Number of particles in the unI­
verse, 221, 248, 250, 252 

Objective reality, I, 45, 46, lO4, 
291 

Obscuring nebulosity, 184,202 
Observation and theory, 2II 

Observer, ideal, 13 
Occhialini, G. P. 5., 28 
Oort,]. H., 191 
Opacity of stellar matter, 141, 

147 
Operators (mathematical), 260, 

263, 267 
Orbits of electrons, 34, 82, lO7, 

204,258 
Organisation, 55 
Organism, 312 
Oxygen, 187,205 
Ozone layer, 193 
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INDEX 33 1 

Paired quantities, 100 
Particles, high-speed, 33, 176; in-

distinguishable, 240 
Pauli, W., 23, 35, 157 
Pearce, J. A., 190 
Periodic table of elements, 35 
Permutation variable, 243 
Perseus, cluster in, 190 
Personification, 319 
Philosophers, 5, 24, 281 
photo-electric cell, 14 
photo-electric effect, 37, 199 
Photons, 38, 145 
Physical science, limitations of, 

315, 324 
Planck, M., 72, 295, 299 
Planck's constant (h), 37, lOI, 231, 

235 
Plaskett, J. S., 188, 190 
Pluto, 29 
Pointer-readings, 13, 15, 256 
Popular writing, aim of, 279; 

dogmatism in, 304 
Positrons, 28, 32, 180 
Potassium, isotopes of, 95, I04 
Predetermination, 76, 84, 93 
Pressure in sun, 139; effect on 

matter, 159 
Primary aim of science, 77 ; 

system of law, 80 
Principle, correspondence, 78 
Principle of detailed balancing, 57 
Principle, exclusion, 23, 35, 107, 

157 
Principle of indifference, 122, 134 
Principle ofleast action, 234 
Principle of relativity, 102, 223 
Principle of uncertainty (or in-

determinacy), 45, 70, 97, 102, 
248 

Probability, 42, 64, lIO; universe 
of, 128 

Probability distributions, 48, 129, 
13 1,238,245,249,252 

Protons, 28; in sun, 145; transmu-
tation of, 177; mass of, 247 

Psi (0/),44, lIO 
Pulsating stars, 136, 174 
Purity, 264 
Purpose, 60, 69 
Pythagoras's theorem, 273, 275 

~antum, 37, 101, 235 
~antum laws, 37, 199 
~antum theory, and relativity 

theory, 20, 131, 244; and 
wave mechanics, 41 

~antum theory, criticisms of, 
224, 240, 245 

~otations from 
Advertisement, 92 
Archimedes, 221, 222 
Bohr, N., 72 
Born, M., 72, 82 
Braithwaite, R. B., 278 
Broad, C. D., 75 
Chaucer, 326 
Dickens, 278 
Einstein, A., 297, 298 
Holmes, o. W., 62 
Jeans, Sir J. H., 323 
Joad, C. E. M., 289, 294 
Keats, 184 
Laplace, P. S., 74, IIO, 194 
Lewis Carroll, 219, 255 
Milton, 206 
Omar Khayyam, 75 
Planck, M., 72, 298, 299, 300,301 
Poincare, H., I 

Rossetti, D. G., 315 
Russell, Earl, 255, 306, 307 
Rutherford, Lord, 297 
Shakespeare, 27, 135, 197 
Stace, W. T., 283 
Swift, 160 
Unknown authors, 50,62, 325 
Virgil, 229 
Weyl, H., 72, 309 
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332 INDEX 

Quotations from (cont.) 
Whitehead, A. N., 48 
Wordsworth, 205 

Radiant heat, 139 
Radiation, 36; inside a star, 141, 

145; amount of solar, 165; in 
interstellar space, 198; of 
gaseous nebulae, 202 

Radio-activity, 33, 83, 95. 104, 166 
Realist philosophy, 281, 288, 289 
Reality, 25, 291, 319 
Reasoning, respect for, 91, 317 
Recession of spiral nebulae, 209, 220 
Recurrencies, 8, 284 
Redundancy of sense data, I I 

Relativity theory, 18. 102, 130,156, 
223 

Relativity theory and quantum 
theory, 20, 131,244 

Religion, 306, 317 
Repulsion, cosmical, 213, 220 
Responsibility, 89, 3II 
Retrospective characters. 94, 98 
Retrospective inference, 93 
Revolutions of science, 326 
Right-thinking person, II2, II9 

Rigour, 257, 280 
Rotation, of stars, 148; of sun, 187; 

of the galaxy, 190 
Russell, B. (Earl Russell), 101, 255, 

257, 305 
Russell, H. N., 152 
Rutherford, Lord, 160, 297 

Samuel, Sir H., 295 
Satellite electIons, 29 

Schrodinger, E., 41 
Schwarzschild, K., 194 
Scientific and familiar stories, 2 

Second law of thermodynamics, 
55; in closed space, 66; for 
conscious beings, 68 

Secondary aim of science, 77 

Secondary law, 80, 128 
Selective operators. 263 
Sieve, 267 
Signpost for time, 52, 67 
Sirius, companion of, 155 
Sitter, W. de, 212 
Slipher, V. M., 188, 212 
Sodium, interstellar, 188, 193, 201 
Sorting demon, 68 
Source of slar's heat, 142, 150, 162, 

164 
Space, relation to aether, 39; not 

empty, 48; closure of, 50,217, 
254; interstellar, 184; expan­
sion of, 21 5, 2 I 8; distinction 
from time. 276 

Space-like operators, 277 
Spectrum, 37,137,193; of gaseous 

nebulae. 202; red-shift of, 212 
Spherical space, 51, 218 
Spin of electron, 41, 276 
Spiral nebulae, 206; recession of, 

209, 220 
Spiritual nature of Man, 3 II; of 

reality, 319, 322 

Stace, W. T., 281, 283 
Standards oflength, 230; relativity 

of, 215, 224 
Stars, general characteristics of, 136 
Statistical law, 80, 128, 299 
Statistics, new, 157, 239 
Stefan's constant, 233 
Stromgren, B., 147 
Structure, 16, 256, 262 
Struve, 0., 189 
Subatomic energy, 143; utilisation 

of, 163; two forms of, 167; 
conditions of release, 175 

Subjective element in physics, 45, 
104,292 

Sun, dimensions of, 138; energy of, 
164; age of, 165, 167; rotation 
of, 187 

Super-dense matter, 156 
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INDEX 333 
Super-mathematicians, 257, 261, 

271 

Temperature of stars, surface, 136; 
internal, 138; confirmation of, 
176 

Temperature of cosmic cloud, 198 
Theory and observation, 211 
Thermodynamic equilibrium, 57, 

62 
Thermodynamics, 76; second law 

of, 55, 66, 68 
Thingless space, 48 
Time, signpost for, 52, 67; distinc­

tion from space, 276 
Time lag of energy liberation, 175, 

178 
Time-scale, 67, 165, 167, 171, 210 
Transmutation of elements, 33, 

160, 166, 176 
Truth,3II 

Uncertainty principle, 45, 70, 97, 
102,248 

Unification of physics, II, 233 
Unification of relativity and quan­

rum theories, 47, 108, 130,244 
Universe, expansion of, 21I; as 

comparison standard, 226, 

247; mass of, 221, 248; 
number of particles in, 221, 
248, 250, 252 

Unknowable quantities, 98 

Vacuum, 49, 153, 197 
Velocity, uncertainty of, 101; 

for indistinguishable particles, 
242 

Volition, 88 

Walton, E. T. S., 160 
Wave equation of electron, 226, 

247 
Wave functions, 224, 226, 246 
Wave mechanics, 41,107,128,148, 

245 
Wave packets, 101 
Waves and substance, 319 
Waves, electromagnetic, 36, see 

Radiation 
Weyl, H., 72, 215, 309 
White dwarfs, 156, 172 
Whitehead, A. N., 48 
Wilson, C. T. R., 28 

X rays, 36, 37; in stars, 140, 145 

Yard-stick and yard, 224 

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-1-107-63062-8 - New Pathways in Science: Messenger Lectures 1934
Sir Arthur Eddington
Index
More information

http://www.cambridge.org/9781107630628
http://www.cambridge.org
http://www.cambridge.org

	http://www: 
	cambridge: 
	org: 


	9781107630628: 


