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Baur, E., 493, 513

Bean, scarlet-runner, 513
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— in science, 599—600

Becquerel, H., 206, 207

Bees, 452-7

Beginning of things, speculation as to, 408
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Bethune-Baker, J. F,, Christian doctrine
of Incarnation, 7

Beyond the Electron, Thomson, cited, 199
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Bible, the, 1, 610, 616-17

Bidlake, J., 420

Billion, defined, 8

Binary stars, 354, 358-61, 362

— — origin of the wide, 863, 402

Binding forces in space, 52, 191

Biological evolution, duration of, 2

Birds, 447

— origin of, 427, 428, 472

— vestigial ovary of, 467

Black-body radiation, 249, 253, 261, 325

Black, Davidson, 531

‘Blank trance’, the, 618

Blastula, 463
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Blending inheritance, 484, 509
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Burnham, S. W., 358
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Caird, Edward, 556
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Cambrian era, 372, 411, 428, 424, 425,
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Camel family, 431, 482

Canaanite cults, 629

Canals on Mars, 826-7

Carbohydrates, 414

Carbon, 21, 207, 215, 301-3, 325, 414,
416, 417, 418

Carbon-dioxide, 16, 21, 325, 414

— mean-square velocity of, 822

Carboniferous era, 210, 423, 424, 426,
437, 438, 440, 472

Carnivora, 473

Carnot, S., 231

Carnot’s cycle, 235

— efficiency function, 233

— principle, 232, 236, 253

— reversible engine, 281

Carp, Chinese, 516

Carslaw, H. S., 383

Cartesian dualism, 554, 590

Carthaginians, 545

Caspian Sea, 538

Castor, a muitiple stellar system, 358

Catalysts, 415

Cathode-rays, 262, 263, 285

Catholic church, sex-legislation of, 654

— mysticism, dualism in, 621

— theology, 1, 519, 589

Catholicism, and paganism, 631

— source of, 629

Causality, notion of, 309

Causation, efficient, 567, 569, 585, 595

— — and mutations, 579

Cause, 567-9

— and effect, Mach’s view of, 569

Causes, final, in Spinoza’s thought, 640

Cave-paintings, Aurignacian, 536

Cell-division, 435, 445

Cell-fusion, 435, 445

Cells, reproductive, 444

Centaurus, super-system of galaxies in,
378

Centrifugal force, 134

Cephalopods, 418

Cepheid variables, 345, 362, 377

— ~— in globular clusters, 844

Chadwick, J., 225

Chamberlin, T. C., 818

Chancelade man, 535

Chapman, S., 851

Characteristic X-rays, 285

Characters, genetic, 446, 4477, 478, 480

— mutant, 482

Charges and electrons, 195

Charles’ law, 228, 229

Chellean eoliths, 540

— man, 430

— tools, 531-2, 5384

Chemistry, organic, 414, 417
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Cheshire cat, 20

China, 632

Chinese carp, 516

— discovery of magnetic needle, 193

Chlorine, 25, 219, 417

Chlorophyll, 414, 417, 435

Chordates, 470, 471

Chou Kou Tien, 531

Christ, Resurrection of, 637

Christ-Spirit, 522, 523, 524

Christian mystics, 618

— theism and immortality, 644-6

Christian Religion in the Study and the
Street, Moulton, cited, 632

Christoffel, E. B., 51, 138

Christoffel, Riemann-, tensor, 66

Christoffel’s symbol of the first kind, 55,
138

-— — of the second kind, 62, 138

Chromatin, 417, 444

Chromosomes, 444 et seq., 481, 482

— changes in the gross morphology of
the, 483

Chrysanthemums, 450

Church of England, decay in, 573
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— dawn of, 543

— Graeco-Roman, 448, 460
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Clausius, R. J. E., 286
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Clifford, W. K., 51, 97, 159, 576

Clifford’s speculations as to space, 203,
381-2

Climatic changes, 540

Clock-time, 28-9
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Clouds of Magellan, 345, 379

Club-foot, 485, 487

Club-mosses, 426, 436
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— moving, 364, 365, 368

— open, 343

Coblentz, W. W., thermocouple of, 352

Cockeroft, J. D., 226

Coefficients of potential, 137
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Collisions, superelastic and inelastic, 252

Colloidal carbon compounds, 415

—- solutions, 413

Colour-blindness, 485, 489-91

Colour-index, 258

Coma-Virgo region, super-galaxy in, 879

Combs, in fowls, 478

Combustion, nature of, 16

Comet’s mass, 317

— tail, 2434
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Common Sense of the Exact Sciences,
Clifford, cited, 159, 381

Companion of Sirius, 348-9

Complex atoms and disintegration, 342

— chromosome changes, 483, 500

Composition of velocities, 122, 123

Compton effect, 252, 406

Concerning the Nature of Things, Bragg,
cited, 205

Congruence, 36, 37

Conscience, 638

Conscious Purpose, 599

Consciousness, an epiphenomenon, 577,
582

-— nitrogen and loss of, 581

— problem of, 810, 580-2

Conservation of energy, 4, 18, 154, 231

-— of energy, in Einsteinian mechanics,
180-3

— of energy, in Lemaftre’s cosmos, 383

-— of mass, 4, 16, 18, 20

— of momentum, 154, 181

Constant, Einstein’s, 160-1, 169, 382

— of gravitation, 167, 169, 173, 315-16,
321, 399

— of hyperbolic space, 87

— Planck’s, 200, 261 et seq., 280

— Rydberg’s, 222, 268

Contentio Veritatis, Rashdall in, cited,
564

Contingency, 589

Continuity, equation of, 150-1

— of space, 52

Continuous groups, 46, 47

Continuum, objective domain of percep-
tion, 554

— space-time, 114

Contraction, Fitzgerald-Lorentz, 108, 118

Contravariants, 58, 63, 69, 127 )

Conversion, 618-17

— and ‘fundamentalism’, 616, 617

— psychology of, 614, 615

— value of, 615, 616

Coordinates, 30, 31

~— Gaussian, 53

— geodesie, 72, 73, 182

Copernican system of astronomy, 323

Copernicus, N., 812, 556, 567

Copper, 827, 418

—discovery of, 541

Cordaiteae, 502

Cordaites, 442

Correspondence principle, of Bohr, 284

Cosmic evolution, theories of, 407

— —- time-scales of, 389

-— process, man and the, 522

— rays, 201, 404—6, 408

— time, 394
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Cosmological argument, 595-6

—- term, defined, 186

Cosmology, Jewish, 1

Cosmos, alternative expansion hypo-
thesis, 391

— and man, 395

— as home of intelligent beings, 403—4

— de Sitter’s, 142, 166, 187-9, 380

-— Einstein’s, total mass of, 186

— — time-cylindrical, 1846, 380, 387

— expansion of, 381 et seq. (see Lemaitre’s
COSIOS)

— final state of the, 404

— Newtonian-Euclidean, 184

— of expanding Euclidean type, 8934

— probable origin of, 395-6

-— probable size of, 389-90

— use of term, 184

Coster, D., 214

Coulomb’s law, 194

Counter-reformation, 323

Covariant differentiation, 83, 143 et seq.

Covariants, 58, 63, 70

Cradle of humanity, 538-9

Creation, modern view of, 2

— traditional view of, 1

— vestigial organs and, 465

Creative activity, 191, 419

— — arrangement and, 802

— Mind, 599

— Power, intervention of, 240

— power of genius, 624

— Spirit, 656

— — world as realm of, 645

Creed, the Apostles’, 637

Creeds, 617

Cretaceous era, 424, 427, 428, 440, 441,
442, 453

Cretan culture, 541

Critical Philosophy of Immanuel Kant,
Caird, cited, 556

Critique of Pure Reason, Kant, cited, 572,
651

Cro-Magnons, 535

Crookes, Sir W., 206

Crookes’ tube, 202, 206, 207 220

Cross, F. L., 650

Cross, the, as a sacrament, 626

¢Crossing-over’, 480-1

Crustaceans, 425-6

Crystal spheres, planets in, 811

Crystals, 300

— measurements of, and by, X-rays,
3034

Culture, Aurignacian, 587

— Cretan, 541

— Neolithic, 587

— Palaeolithic, 535, 587
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Cumont, F., 629, 630

Curvature, Gaussian, 33, 56, 76-8
— Riemannian, 57, 1624, 166
Curve, limiting, 36, 38

— of error, 506

Cycad-like forms, 426

Cycads, 438-9

Cynodonts, 427

Cytology, 444 ef seq., 481
Cytoplasm, 448, 444

Dalton, J., 228

Dalton’s atomic theory, 21

Darien, 179

Darwin, Charles, 420, 421, 459, 461, 462,
468, 484, 506, 507, 509, 513, 528, 529,
597, 598, 622, 638

— — achievement of, 504—3

Darwin, C. G., 199, 274

Darwin, Erasmus, 504

Darwin, Sir Francis, 509, 598

Darwin, Sir George H., 333, 334

Das Relativildtsprinzip, Lorentz, Ein-
stein and Minkowski, cited, 98

Davisson, C. J., 198

Dawson, C., 530

Dead, Neanderthal, burial of the, 534, 544

— Reindeer age burial, 535, 545

Deaf-mutism, 518

de Broglie, L., 199, 275, 278, 281

Decimal system, Carboniferous origin of,
472

Decline and Fall of the Roman Empire,
Gibbon, cited, 657

Degeneration, of elephants, 468

— of quantum orbits, 271

— religious, 631-2

Deinotherium, 534

Deism, 597, 599

Deity, nisus towards, 591

De Magnete, Gilbert, cited, 193

Dementia praecox, 496

Democritus, 21, 559

Density, ‘proper’, 158

— — and invariant-mass density, 125

— tensor-, defined, 181

de Quatrefages, A., 535

De Revolutionibus Orbium Coelestium,
Copernicus, cited, 567

Descartes, R., 98, 556, 594, 650

Descent of Man, Darwin, cited, 528, 638

de Sitter, W., 104, 379, 380, 381, 388,
390, 393, 394

de Sitter’s cosmos, 142, 166, 187-9, 380

Determinism, 224

— and uncertainty-relations, 309-10

-—— mechanistic, 408, 577-80

Deus sive Natura, of Spinoza, 641
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Development of English Theology in the
Nineteenth Century, Storr, cited, 420
Development of Modern Philosophy, Adam-
son, cited, 568

Devonian era, 428, 424, 426, 429, 485,
488, 470, 471, 474

de Vries, H., 475, 506

Diameter of Betelgeux, apparent angular,
339

Diamond, 301-2, 303

Diatomic molecules, 23

Dicotyledons, 441

‘Dictionary’ method of proof, of Poin-
caré, 89, 42

Dictionary of National Biography, cited,
420

Die Naturwissenschaften, cited, 114

Differential caleulus, invention by New-
ton, 3813

— galactic rotation, 841, 366-8

Differentiation, covariant, 83, 143 el seq.

Difflugia corona, 460

Diffraction, 201, 275, 284, 291-9

— centres, 297

— grating, 198, 278, 337

—- of electrons, 198-9

‘Diffraction disc’, 837

Digits, in primitive vertebrates, 472

Dill, Sir Samuel, 681

Dinosaurs, 427

Dionysius the Areopagite, 619

Diploid, 445, 451-2, 454, 501

Dipnot, 425

Dirac, P. A. M., 275, 278

Direction, integral change of, 77

— of evolutionary change, 455, 467, 518

Discovery, cited, 423

Disorder, ecclesiastical, 656

— of energy, 238

Dispersive character of a medium, de-
fined, 276

Divergence, 142-7

— of energy- and world-tensors, 160

— of stress-tensor, 150, 154

Divine intervention, need of, 408-10

Doctrine and Development, Rashdall,
cited, 638

Dogma and religious experience, 633

Domain of Natural Science, Hobson,
cited, 578, 579

Dominant characters defined, 476-8

— mutations, frequency of, 486

Doppler effect in Lemaitre cosmos,
387-9

Doppler’s principle, 177, 185, 189, 2446,
336, 837. 857, 879, 380

Dordogne region, 535

Drinkwater, H., 488

INDEX

Drosophila melanogaster, 450, 460, 480,
483, 485, 486, 489, 499, 500, 515, 518

Drugs and mystical state, 618, 623

Dryopithecus, 527

Dubois, E., 469, 530

du Bois-Reymond, E., 578

Duck-billed platypus, 460

Dugan, R. S., 835

Diirken, B., 452, 461, 511-12

Diisseldorf, 583

Dwarf stars, 846-7

‘Dwarfs, white’, 347, 348-9, 870

— — and Einstein effect, 176, 849

Dwarf-stuff, Russell’s, 371

Dynamical equations, Minkowski’s world,
128-32

Ear-muscles, vestigial, 465-6

Earth, age of, 209-10, 355, 413, 423

— first appearance of life, 411

— future of the, 871

— in ancient speculation, 311

— ‘in the beginning’, 413-14

— shape, size, density, mass, 814

Earth, The, Jeffreys, cited, 331, 428, 540

Earth-moon system, origin of, 819-20

— — the end of, 3345

— — the future of, 884

— — the past of, 833

Earth’s atmosphere, 323

— initial gases, 414, 417

— position in galactic universe, 868

— strata, ages of, 421-8

Earthworms, 481

Echinoderms, 425, 470-1

Eclipse, total of 1919, 176

Eclipsing binary stars, 354, 862

Ecstasy, religious, 632-3

Eddington, Sir A. S., 107, 113, 116, 134,
177, 243, 254, 308, 346, 347, 881, 384

Effective temperature of a star, 248, 352

Efficiency function, 233

— of a heat engine, defined, 231

— of a reversible engine, 284

Ego, the, 643

Egypt, 541

— Neolithic, 549

Einstein, A, 2, 16, 19, 20-1, 90, 98, 114,
160, 179, 201, 281, 313, 381, 393, 560,
580, 588

— and absolute rotation, 185

— and gravitational force, 136

— and photo-electric effect, 262

— effect and density of white dwarfs,
348-9

— principle of inertia of energy, 20-1

— quantum conditions, 265—6

— world-tensor, 189-42
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Einsteinian dynamics, problem of two
bodies in, 169

Einstein’s cosmos, instability of, 384

- — gize of, 889-90

— deduction of Lorentz transformation,
110-11

— equations for the orbit of a planet,
172-3

— formula for negative absorption, 208

— general principle of relativity formu-
lated, 187

— gravitational equations, 160, 161, 166,
172-7, 882, 392

— law of gravitation, 178

— special principle of relativity formu-
lated, 107

— (time-cylindrical) cosmos, 142, 184-6,
380, 384, 387

— — — total mass of, 186

— unified system of field-equations, 190

Einstein’s Unified Field Equations, Levi-
Civita, cited, 190

Electric current, field of, 200

Electrical Age, 541

— theory of matter, Lecture vii

Electricity, ancient knowledge of, 193

— and matter, 193 ef seq.

Electro-magnetic field, 20, 189, 195, 200

— nature of light, 240

— theory of light, 201, 240-1

Electron, 20, 26, 195, 223-4, 305, 307-8

— destruction of, 206

— inertia of, 202

— nature of, 197-200

— size of, 215-16

— ‘spinning’, 273-4

Electrons, creation of, 205

— forces between, 197

— substance in protons and, 572

Electrostatic field, 195

— unit, 194

Element, spectra of an, 221

Elements, fundamental,
chemistry, 414

— of matter, 15, 21, 25, 213-15, 306

— periodic system of the, 273-5

— radioactive, 207-9, 225

— the different groups of, 218

Elemenis of Non-Euclidean Geomelry, Cars-
law, cited, 33

Elemenis, The, Euclid, cited, 34, 46

Elephant, 429, 525, 539

Elephants, degeneration of, 468

Ellipse, 821, 359

Elliptic geometry, 445, 95

— orbits, of hydrogen atom, 269-70

— — quantum conditions for, 2645

Elmer Ganiry, reference to, 614

of organic

Embryo of mammals and man, 463-5

Embryology and evolution, 462—5

Emergence, in evolution, 417

-— of man, 527-9

— purposiveness in, 592-3

Empty space-time, curvature of, 161-6

— — gravitational equations of, 161

Enchiridion Metaphysicum, More. cited,
100

Encounters, stellar, 399-402

Encyklopddie der Mathematischen Wissen-
schaften, cited, 80

Endocrine glands, 498, 496

Energy, conservation of, 4, 18, 154,
180-3, 572

— kinetic, 18

— nature of, 17

— of matter, 2045, 307

— of primitive organisms, source of, 416

- of solar radiation, 3536

— of solar radiation, source of, 355-6

~— potential, 182

— quality and quantity of, 231

Energy-density of equilibrium radiation,
247, 258, 254

— relation to pressure, 247

Energy-tensor, 154—6

— for a perfect fluid, 156

Engram, 509

Enneads, of Plotinus, cited, 619

Enquiry Concerning Human Understand-
ing, Hume, cited, 567

‘Entail of sin’, 458

Entelechy, 561

Entropy, 236-8, 266, 580

— and direction of time, 238

— and end of Universe, 239-40, 409

Environment and evolutionary change,
467, 514

Enzymes, 415

Eocene era, 424, 429, 431, 453, 466, 473,
526

Eotvos, R., 136

Eozoic era, 424

Epicurus, 559

Epicycles, theory of, 311

Epigenesis, 648

Equation of continuity, 150-1

Equations, fundamental, of general rela-
tivity, 161

Equatorial horizontal parallax, 315

— quantum-number, 272

Equilibrium radiation, 247-9, 253

— stable thermal, 237

— theory of the tides, 328-9

Equipartition of energy, 261, 364

Era, the present scientific, 656

Eratosthenes, 311
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Escape, velocity of, 321-2

Eskimos, 535, 545

Essay Concerning Human Understanding,
Locke, cited, 570

Eternal Life, 648, 651

Ether, sub-, 277

— the, 100, 2024, 241, 295, 308

Ethical monotheism, 5, 551, 599-608,
644, 649, 655

Ethical values, 473, 600-8

Ethics, international, 654

Euclid, 29, 30, 32, 84, 85, 44, 46, 48

Euphorbias, 502

Eurypterids, 426, 470-1

Events, or point-instants, 98

Evidences of Christianity, Paley, cited,
597

Evil, problem of, 8, 6, 435, 521

Evolution and geographical distribution
of animals, 467-9

— and religious prejudice, 459

— duration of, 2

— in Australia, 539

— main arguments for, 462-9

— missing links in, 469-70

— of animals, 459-75

— of intelligent beings, 4024

— of modern man from ape-like stock,
469, 525-30

— plant-, 43443

— radical process of, 598

— raw material of, 515-18

— terrestrial and human sight, 259

— the machinery of, Lecture xv

Evolution, Kerr, cited, 432, 505

Evolution of Man, Elliot Smith, cited,
530, 533

Evolutionary change and environment,
467

— process, future of, 502

Exaltation, pseudo-religious, 623

Exclusion principle, Pauli, 274-5

Existence and value, 601

Expanding cosmos (Lemaitre’s), 381 et
seq.

— — alternative hypothesis, 393

— gas, work done by, 230

Expansion of solids, liquids, and gases,
227

Experience and space-time continuum,
561

—- the basis of geometry, 560, 574

-— collective, 555-6

— individual, 554

— mystical, 61724

— mystical, illustrations of, 619-21

— religious, see Lecture xix

Experimental science, validity of, 583

INDEX

Ezposition du systéme du monde, Laplace,
cited, 318

Extinct Plants and Problems of Evolution,
Scott, cited, 435

Extrapolation, 340, 406-8

Eye, defects in human, 485, 487, 490,
597

Eye-colour in man, 477, 478

‘Eyeless’, in drosophila, 515

Faber, G. S., 420

Fabre, J. H., 454

Factorial inheritance, 478

Faith, decay in, 635

— rational and irrational, 9-10

TFall, Adam’s, 1, 2

Fall, pre-mundane, 521

Faraday, M., 54, 161, 189, 195, 541

Fayum in Egypt, 526

Fechner’s law, 255-6

Feeble-minded, Royal Commission on, Re-
port, cited, 494

Feeble-mindedness, Goddard, cited, 493

Feeble-mindedness, 491-5, 518

— and genius, 492

Ferns, 426, 437, 439

Fichte, J. T., 641

Field-equations, Maxwell’s, 189

Filter-passing viruses, 415

‘Fine structure’ of hydrogen lines, 228

Finzi’s formula, 84

Fire, primitive use of, 581, 534, 544, 546

Fischer, K., 493

Fisher, R. A., 481, 484, 505, 507, 508, 518

Fishes, 425--6

— teleostean, sex-mechanism in, 447

Fitness of the Environment, Henderson,
cited, 418

Fitzgerald, H., quotation from, 524

Pitzgerald, G. F., 110

Fitzgerald-Lorentz contraction, 108,118~
19

Fizeau, H. L., 123, 244

Flesh and spirit, 622

Flint, H. T\, 199

Flood, the, 370, 462

Fluctuations, 506, 512-14, 516

Fluorescence, 252

Fluorine, 226

Folk-lore in the Old Testament, Frazer,
cited, 630

‘Forbidden lines’, 378

Force, defined, 17

— Mach’s view of, 568

Form, according to Kant, 191

Forsyth, A. R., 658

Fossil Men, Boule, cited, 526, 527, 533,
345
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Fotheringham, J. K., 831

Foucault’s pendulum, 101

Foundling Hospital, 179

‘Four-acceleration’ vector, 128

‘Four-velocity’ vector, 127, 128

Fourier, J. B. J., 277

Fourth Gospel, 523

France, changes of climate in, 540

Fraunhofer’s lines, 251-3

Frazer, Sir J. G., 548, 630

Freedom, human, 565, 582—5

Free-will, 2-3

— in inanimate nature, 224-5

Frequency, of radiation, defined, 241

Fresnel, A. J., 201, 290, 291

Friedman, A., 142, 186, 381, 392

Frog, parthenogenesis of, 452

Fundamental equations, of general rela-
tivity, 161

— identities, of general relativity, 147-8

‘ Fundamentalism’, 616-17

Fungi, 435

Galactic nebulae, 872-3

— plane, 340

— — sun’s position in, 341, 368

— universe, 336-74, 408

— — age of (according to Jeans), 856,
363—4, 407

— —- centre of, 366, 403

- — life in, 401-2

— — period of the rotation of the, 368

—- — shape and size of, 340-1

-— — unity of, 341-2

Galaxies, super-, systems of, 378-9

Galilean mesh-system, 1367

— space-time, 139

Galileo, 14, 15, 836, 357

— persecution of, 312

Gametes, 443

y-rays, 200, 201, 212, 309, 405, 498

Ganoids, 426, 471, 474

Gas, mean free path in a, 23

— work done by expanding, 230

Gaseous spectra, 373

Gases, expansion of, 227

— initial, of earth, 418-14, 417

— kinetic theory of, 224, 229

— pressure of, 23, 228

Gaskell, W. H., 470

Gastrula, 463

Gates, R. Ruggles, 486, 489, 490, 492

Gaunilo, 594

Gauss, 51, 52, 560

— intrinsic geometry of a surface, 52-8

Gaussian coordinates, 58, 181

—— curvature, 33, 56, 76-8

Gay-Lussac, J. L., 228

669

Geikie, James, 429

Gene, reality of, 575

— the, 444, 445, 516

Gene-losses and evolution, 515

General Catalogue of Double Stars, Burn-
ham, cited, 858

General principle of relativity, 137

— relativity, Lecture vi

Genes, heterozygous, 482

— homozygous, 482

— linear order of, 481

Genetic change and alcohol, 516, 517

Genetic variation, see Lecture xv

— —- and predestination, 5234

Genetical Theory of Natural Selection,
Fisher, cited, 481, 484, 507, 518

Genius and feeble-mindedness, 492

Geodesic coordinates, 72-3, 182

Geodesics, 80, 83, 55

— are autoparallel curves, 59

—— in the Lemaitre cosmos, 3845

Geodesic surface, defined, 56, 79

Geographical distribution of animals and
evolution, 467-9

— isolation and new varieties, 468

Geological formations, main, 428 ef seq.

-— record, 420-33

— — and evolution, 462

Geology and the origin of life, 411

Geometry, elliptic, 44-5, 95

— experience as basis of, 560, 574

— Lobatchewskyan or hyperbolic, 32,
33, 3444, 914

— object of, 10

— Riemannian or spherical, 32, 33, 36,
446, 91, 947

— self-consistency of hyperbolie, 3940

Gerlach, W., 274

Germer, L. H., 198

Germ-plasm, changes in the, 483

Gesammelte Mathematische Werke, Rie-
mann, cited, 51

Giant and dwarf stars, 346-7

Giant-stuff, 871

Gibbon, E., 657

Gifford lectures, 577, 638

Gifford, Lord, 655

Gilbert, William, 193

Gill-slits, in vertebrate embryo, 464

Glacial epochs, 426, 429, 438, 442, 534,
540

Globular clusters, 343-4, 865

Glucose, formation of, 414

God and creative activity, 420, 502, 520~
2, 592

— —man, 7

— — nature, 5, 18, 179, 191, 306

— — personality, 518
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God, as source of absolute values, 605, 608

— attributes of, 606

— belief in, Lecture xviii

— existence of, 598—4

— faith in, 599-600

— in Spinoza’s thought, 640

— sternness of, 528

— transcendence of, 519-20

God the Invisible King, Wells, cited, 522

Goddard, H. H., 493

Goethe, J. W, von, 515

Gold, early extraction of, 541

Goldschmidt, R., 452

Good, the Absolute, idea of, 604

*Good-seeing’ and ‘bad-seeing’, 826

Gorilla and man compared, 478, 525

Graeco-Roman, or classical, civilisation,
448, 460, 631

Graphite, 301-2

Grasses, evolution of modern, 473

Grating, crossed, 297

— diffraction, 198, 278, 292-9, 337

~— reflection, 296

~— transmission, 292

Gravitation, and warping of space-time,
177

— law of, a disguised identity, 178

— Newton’s law of, 5, 177, 318

Gravitational equations, Einstein’s, 160—
1, 166-76

— tensor, Einstein’s, 147-8

Gravity and inertia, 18-19

Gray, T., quotation from, 369

Great Ice Age, Geikie, cited, 429

Great Nebulae, see Nebulae, Great

Greece, golden age of, 15

Greeks, the Ionian, 311, 632

‘Greenhouse effect’, 817, 325

Greenland, 540

Greensand, the Lower, 441

Grimaldi cave, 535

~— negroids, 535, 536

Groups, continuous, 46-7

— sub-groups of rotation, 47-8

Group-velocity, 275-8

Gryphaeae, 502

Gulick, J. T., 468

Gymnosperms, 439

Haeckel, E., 463

Haematite, or red ochre, 585
Haemoglobin, 418

Haemophilia, 485, 489-90

Hafnium, 215

Hairlessness, in rabbits, 497

Haldane, J. B. S., 507

Haldane J.S., 561, 562, 563, 591, 592,598
Halley, E., 330, 336

INDEX

Hamilton, Sir W. R., 265

Hamilton’s principle of Least Action,
265-6

Hanson, F. B., 499

Haploid, 445, 449, 451-2, 454, 456, 458,
501

Harris, J. Rendel, 458

Hart, Bernard, 615

Heat, 16, 227

— a form of motion, 159

— and Light, Lecture viii

— mechanical equivalent of, 18

Hebrews and use of iron, 541

Hegel, G. W. F., 640, 641, 650

Heidelberg man, 532

Heisenberg, W., 278

— uncertainty-relations, 3, 199, 279-81,
282, 283, 309, 580, 584

Helen of Troy, 451

Heliocentric theory, 312

Helium, 25, 197, 213, 217

—- formation of, 405

— mean-square velocity of, 322

Helium-nucleus, 211

Helmbholtz, H. von, 51, 2388, 597

Henderson, L. J., 418

Henze, F. W, M., 418

Herbaceous plants, 442

Herbart, J. F., 567

Herbivorous mammals, 473—4

Herd-instinct, 4734

Heredity and religion, 633

— laws of, 475 et seq.

Heredity in Man, Gates, cited, 486, 489,
490, 492

Herglotz, G., 162

Hermaphrodite, 448, 501

Herschel, Sir William, 358

Hertz, H. R., 240

Hertzsprung, E., 3467, 349

Heterozygous, 446, 482

Hevesy, G. von, 214

Heys, F., 499

Hilbert’s axiom, 34~5, 92

Himalayas, 526

Hindu religion, 633, 634

Hinduism, 632, 639, 649

Hipparchus, 311

Hisioire de U Astronomie ancienne, Tan-
nery, cited, 323

Hobson, E. W., 573, 579, 588

Hoffding, H., 646, 647, 651

Hoffmann, G., 404

Holmes, A., 855, 423, 471

Holmgren, 454

Holst, H., 224

Holstein-Friesian cattle, genetic defects
in, 497
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Holy Communion, 573, 627, 629, 634

Homaloidal, 80, 97, 881

Homogeneous space, defined, 47

Homoplasy, 502

Homo sapiens, 469, 533, 5348, 545

— — antiquity of, 536

Homozygous, 446, 482

— factor, lethal, 497

Hopwood, A. T., 502

Horace, quoted, 89

Hormic process, 508

Horograph, 77

Horse, evolution of, 431-2

— lethal factor in, 497

— vestigial toe of, 466

Hort, F. J. A., 527, 624, 635, 636

Housman, A. E., quoted, 521

How to draw a straight line, Kempe,
cited, 30

Hubble, E., 870, 872, 374, 875, 878, 379,
390

Huggins, Sir W., 342

Hull, G. F., 243

Human Heredity, Baur—Fischer—Lenz,
cited, 498, 513

Human evolution,Wallace’s theory of, 542

— intelligence, evolution of, 542

Human sight, and its limitations, 259-60

Humanity, cradle of, 538-9

Humboldt, F. H. A. von, 184

Hume, D., 410, 557, 558, 559, 567, 571

Hume, Huxley, cited, 581

Huntington’s chorea, 496

Huxley, Julian, 498

Huxley, T. H., 427, 462, 522, 556, 576,
581

Huyghens’ principle, 291, 292

Hyacinths, 449

Hybrids, 450, 460-1, 476 el seq.

Hydrocarbons, 414

Hydrogen, 207, 414, 417, 418

—- atom, 218, 217, 2734

— — and Bohr orbits, 283

~— — diameter of, 216, 269

— -— elliptic orbits in, 269-70

— mean-square velocity of, 322

- nucleus, see Proton

— spectrum, 222-3, 267 ef seq.

— two forms of, 274

Hyperbolic geometry, Lecture iii, 914

— space, constant of, 37

Hypothyroidism, 494

Iberians, 537

Idealism, 9, 562

Ideas and Ideals, Rashdall, cited, 650

Identities, fundamental, of general rela~
tivity, 147-8

671

Immortality, 571, Lecture xx

— and ethical theism, 644

— and time, 6502

—- and value, 646-7

Impulse radiation, 285

Inanimate nature, free-will in, 224

Inbreeding, 498

Incarnation, Christian doctrine of, 7

Independent assortment, law of, 478-80

Indeterminacy, principle of, 279

Index of refraction, 241

India, 610, 632

— Southern, religion in, 551

Indian mystics, 618

Indicator-diagram, 235

Individuality and value, 601

Induced experience, 624—5

Inertia and gravity, 18, 19

— Galilean law of, 14-15

— of electron, 202

— of energy, Einstein’s principle, 20-1,
133

— of light, 204

Inertial mass, 19

~— — equality with gravitational mass,
185-6

Infallibility, Biblical, 616

Inge, W. R., 5, 522, 563, 593, 607, 621,
646, 650

Inheritable qualities, 505

Inheritance, by blending, 484

— laws of, 475 et seq.

— of acquired characters, see Lamarckism

— particulate or factorial, 478, 484

Innate concept of the understanding,
Kant’s, 569

Inquisition, the, 625

Insanity, 491-2, 4956

Insects, earliest flying, 426

— parthenogenesis in, 451

-— sex-mechanism in, 447

Instinct and intelligence, 456

Instinct and the Unconscious, Rivers,
cited, 496

Intellect, synthetic activity of the, 556-7

Intensity of radiation, defined, 243

Interference bands, 3839

— of light, 201, 275, 290-1

Interferometer, 387-9

Internal Constitution of the Stars, Edding-
ton, cited, 254

Interpolation, 406

Interpretation of the Atom, Soddy, cited,
207, 208, 212, 216

Inter-sexes, 448-9, 450

Interstellar space and cosmic rays, 404

Intersubjective intercourse, 562

Intrinsic geometry of a surface, 52-3
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Introduction to Wave Mechanics, de
Broglie, cited, 199, 278

Invariable sequence, 2-3, 12, 809, 519,
568-9, 579

Invariant, covariant derivatives of, 143

Invariant mass, 125, 130, 382

Invertebrates, 469-70

Iodine, 417

Ionian Greeks, 632

Ionised atoms, 197, 278

Ions, 196, 220

Iron, 418, 541

— Age, 541

Island universes, 378

Isobars, 220, 307

Isolated particle, gravitational field of,
170

Isothermals, 235, 236

Isotopes, 26, 215, 218, 219-20, 807

Isotropic radiation, defined, 246

- — pressure of, 159, 247

Isotropic space, defined, 47

Israel, 629

Jacobian ellipsoids, 876

James, William, 551, 558, 566, 576, 581,
593, 595, 610, 612, 615, 618, 620

Japanese horses, genetic defect in, 497

Java, 529

Java ape-man, 530

— — date of, 541

Jeans, Sir J. H., 133, 818, 322, 3856, 863,
364, 365, 875, 376, 393, 396, 397, 399,
401, 402, 403, 407

Jeffreys, H., 818, 320, 331, 333, 334, 428,
471, 540

Jehovah, 630-1

Jennings, H. S., 460, 513

Jesus Christ, 4578, 523, 524, 613

Jesus Human and Divine, Rashdall,
cited, 7

Jewish cosmology, 1, 2

Johannsen, W., 512, 513

Joule, J. P., 18, 28, 159, 230, 231

Judaism, 649

Judgments, ethical, 6034

— qualitative, 600

Jupiter, 314, 317, 319, 368

— discovery of moons of, 312

Jurassic rocks, 424, 427, 428

Kabyles of Algeria, 535

Kammerer, P., 511

Kant, I., 190, 191, 3818, 395, 558, 559,
560, 561, 563, 568, 569, 570, 572, 573,
574, 588, 593, 594, 651

-— paradox of, 556

Kapteyn, J. C., 851, 865, 366

INDEX

Karma, 639

Keats, J., 622

— quoted, 179

Kelvin, Lord, 230, 238, 239, 568

Kelvin’s scale of temperature, 233, 284

Kempe, Sir A. B, 80

Kepler, J., 270, 312, 313, 332

Kepler's laws, 313

Kerr, J. Graham, 432-8, 505

Kidneys, in lower vertebrates and man,
464

Kidston, R., 440

Kirchhoff, G. R., 251, 574

Kirchhoff’s law, 250-1

Kiwi, vestigial wings of, 466

Knowledge, advance of, 655

-— publie, 555-6

Kohlschiitter, A., 349

Kolhorster, W., 404

Kowalewsky, A., 463

Kramers, H. A., 224

Kriiger 60, 854

Lagrange, J. L., 265

Lamarck, Chevalier de, 505, 508

Lamarckism, 508, 510-12, 514-16

Laplace, P. S., 818, 395, 407, 409, 578,
579, 580, 583, 584

Lattice, 297

—- constants, 3038

— space-, 298-9

Laue, M. von, 303

Lavoisier, A. L., 16

Law of gravitation, 5, 177, 178, 313

— of inertia, Galileo, 14~15

— of kinetics, 126

Laws of motion, Newton, 14, 17, 125,
150, 266

— of Nature, 3, 12, 519, 568, 603

— reversible in time, 238, 580

— statistical, 580

Lebedew, P., 248

Lectures, the, purpose of, 5

— range of, 18

Lectures and Essays, Clifford, cited, 97

Leibniz, G. W., 224, 560, 566, 567,
570

Lemaitre, G., 142, 186, 407-8, 409

Lemaitre’s cosmos, 881 et seq.

— — conservation of energy in, 3834

— — Doppler effect in, 387-9

— — expansion of, 386-7, 407

— — geodesics in, 3845

— — mass of, 390

— — perplexities of, 392-3

— — pressure, density and mass, 385-7

— — radius of, 890

— — rate of expansion of, 388
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Lemaitre’s cosmos, time-scales of, 388-9,
393, 895, 402

Lemuroids, 526

Lemurs, 525, 526

Length, ‘proper’, defined, 108

Lenz, F., 493

Lessons on. Phenomena common to Animals
and Vegetables, Bernard, cited, 484

Lethal factors, sex-linked, 447

— mutations, 490, 497-8, 517

Levi-Civita, T., 51, 55, 188, 190

Lias, 527

Lie, Sophus, 47

Life, adaptability of, 827

Life elsewhere in the cosmos, 4034

— elsewhere in the galactic universe,
401-2, 520

- eternal, 651

— nature of, 419

— origin of, 41120

— origin of, and geology, 411-12

— the first, 416

Life and Letters of Charles Darwin, Dar-
win, cited, 598

Light, 240 et seq., 308-9

— diffraction of, 201, 275, 284, 291-9

— inertia of, 204

— interference of, 201, 275, 290-1

— polarisation of, 242

-— speed of, 102

— ultra-violet, 201, 263

— visible, wave-lengths of, 201

Light-quanta, or photons, 201, 276, 279

Light-rays and human sight, 8, 255-60

Light-year, defined, 339

Likenesses, uniform repetitions of, 586,
624

Lilliput, 300, 305

Limiting curve, defined, 36

Lindblad, B., 866

Lindemann, F. A., 200, 282, 283, 284,
287, 310

Line, Euclid’s definition of a straight, 30

— straight, in non-Euclidean space, 33

Line-element in hyperbolic geometry, 88,
89

-— in Riemann’s generalised space, 53—4

— in space of constant curvature, 83 et
seq.

~— in spherical space, 89

Linear order of genes, 481

— oscillator, 264

Lines, absorption, 251-3

~— Euclid’s definition of parallel, 34

—- green ‘nebulium’, 373

— hydrogen, 271-2

~— — in Sirius, 842

— iron and calcium, in sun, 342

BST

673

Lines, spectral, 288-9

Lingula, 527

Linkage-groups, 444, 479-80, 481-2

Linnaeus, C., 462, 525

Liquids, expansion of, 227

Lithium, 215

— bombardment of, 226, 307

Litholatry, Semitic, 630

Liverworts, 436

Lobatchewsky, N. J., 32, 84, 35, 48, 560

— hyperbolic geometry of, 3244, 89, 91,
92-3

Lobatchewskyan space, volume of, 93—4

Locke, John, 570

Lockyer, Sir N., 342

Lorentz, H. A., 98, 110, 137

Lorentz transformation-equations, 109-
12, 115, 116, 122, 246

Lotze, H., 567

Lowell, P., 3817

Lucas, H. M., 15

Lucretius, 559

Luke, Gospel of St, 457

Lunar theory, 330

Lung-fishes, 425

Lungs, in viper, 467

Lycopods, 436

Liyell, Sir C., 420, 462, 504

Mach, Ernst, 24, 101, 568, 569, 571, 574

Mach’s view of absolute rotation, 101,135

Maclaurin’s spheroids, 876

— theorem, use of, 73

Maeterlinck, M., 454

Magdalenian art, 544

— culture, 430

Magellanic clouds, 845, 879

Magic, and religion, 547

— nature of, 546-7

— non-religious, 548

Magical sacramentalism, 630

Magnesium, in chlorophyll, 417

Magnetic field, due to moving charge, 195

— needle, 193

Magnetism, ancient knowledge of, 193

Magnetism and Electricity, Maxwell,
cited, 193

Magnitude, absolute, defined, 257

— measures of visual, 2567

Main sequence, the, 346

Major, H. D. A., 650

Malay Archipelago, 525

Mammalian development, uniqueness of,
539

Mammals, 441

— age of, 424, 428 et seq.

— herbivorous, 4734

— placental, defined, 429
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Mammals, sex-mechanism in, 447

— the first, 438

— transition from reptiles to, 427, 472

Mammoth, the, 430, 535, 544

Man, a product of evolutionary change,
504

— and the cosmic process, 522

— and the cosmos, 395

— antiquity of, 53941

— development of brain, 527, 548

—- difference from lower animals, 638

— vestigial organs in, 465-6

Man’s emergence, 527-9

— — place and time of, 528-9

— end, 432-3

— kinship with the great anthropoids,
473

— origin and past, Lecture xvi

— place among the primates, 525

Mariotte, E., 228

Mark, Gospel of St, 458

Marmoutier, 594

Marriage of feeble-minded, 495

Mars, 314, 324

— markings on, 3267

— possible life on, 326

Marsupials, 428, 429, 539

Marvin, F. S., 631

Mass, and energy, 131-3

— and weight, 18-19

— conservation of, 4, 16, 18, 20

— equality of inertial and gravitational,
135-6

— gravitational, 19

Mass, the Roman, 629

Mass, inertial, 19

— invariant, 125, 130

— physiecal, 125, 130

- varying measure of, 132, 196, 202

Mass-luminosity law, 361-2, 871

Mass-spectrograph of Aston, 220

Material world, mind and the, 310

Materialism, 810, 553, 576

Mathematical Papers, Clifford, cited, 51,
160, 203

Mathematical Theory of Relativity, Ed-
dington, cited, 113

Mathematics, need of, 13

Matter, see Lecture ii

— and mind, dualism of, 563

— annihilation of, 203, 307, 3856, 404—6

- ‘conservation’ of, 16

— energy of, 20, 182-3, 2045

— in ancient speculation, 15

—- nature of, 564

Matthew, Gospel of St, 457

Mauer, 532

— jaw, 533

INDEX

Maupertuis, P. L. M. de, 264

Maxwell, J. Clerk, 26, 189, 193, 195, 201,
228, 237, 239, 240, 241, 243, 364, 566

Maya, 639

Mean free path in a gas, defined, 23

Mean-square velocity, of a gas, 322

Measurement, our modes of, 179-80

Measures of matter and momentum, 178

Mecea, Black Stone at, 630

Mechanical equivalent of heat, 18

Mechanics and geometry, connection be-
tween, 159-60

Mechanistic determinism, 577-80

Mediterranean race, 537

Mediums, spiritualistic, 587

Melotte, P., 351

Mendel, Gregor, and the significance of
his work, 475

Mendeléev’s Periodic Table, 25, 26, 214,
218, 289

Mendelism, 475-503

Mendel’s first law, 477-8

—- fundamental experiment, 475-6

— law of independent assortment, 478—
80

- laws, departures from, 478, 486-8

— — Morgan’s restatement of, 4802

Mental defectives, 491-5

— — and marriage, 494

— mutations in humanity, 491-6

Mentone, 535

Merck’s rhinoceros, 430

Mercury, motion of perihelion of, 1734,
314

Mesh-system, Galilean, 136

Mesozoic era, 423, 424, 426, 427, 428,
438, 439, 453, 474

Metal Age, the, 537, 541

Metaphysics, necessity of, 552-3

Metastable states of an atom, 373

Metazoa, 443, 444

Meteoric hypothesis, 412

Methodist Church, 617

Methods of Ethics, Sidgwick, cited, 646

Metric, 155, 160

— Schwarzschild’s, 171, 174, 176-7

Miastor, 451

Michelson, A. A., interferometer of, 337

Michelson-Morley experiment, 98, 1045,
107, 203

Michelson’s experiment as to tides, 329

Miero-organisms, 41516, 432

Microphthalmia, 487

Microscope and light, 279-80, 305

Microscopic and macroscopic equations,
125-6

Milky Way, 840, 343, 344, 350-1, 370,
872, 877, 408, 405
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Milky Way, pole of, 851

Miller, N., 488

Millikan, R. A., 202, 404, 405, 500

Milne, E. A., 370, 894

Mind and matter, 810, 580-2, 640

— dualism of matter and, 563

— emergence of, 419

— human and Divine, 179-80, 306

— synthetic activity of the, 574

— the unconscious, 615

— versus material protection, 474

Minkowski, H., 98, 116, 394

Minkowski’s world, 116, 117, 266, 561,
651

— — dynamical equations in, 128-32

— — ‘four-acceleration’ vector in, 127

-— — ‘four-velocity’ vector in, 127

— — order of events in, 119-21

— — proper-time in, 127

Miocene era, 424, 429, 430, 453, 466, 526,
529

Miracle, 592

‘Missing links’, 469-70, 528

Mithraism, 629

Mmneme, The, Semon, cited, 509

Mnemic theory, 509

Models, mechanical, 193, 568

Modernists, 457

Mohammedan mystics, 618

Mohammedanism, 630, 649

Mohr, O. L., 497

Moir, J. Reid, 531

Molecule, defined, 22

Molecules, and ascent to life, 415-16

— and temperature, 282

— Maxwell on, 26-7

— types of, 28

Moments, or covariants, defined, 58

Momentum, conservation of, 154, 181

— our measures of, 178

Momentum-density, 152

Monadology of Leibniz, 566

Monads, 3, 591

~— Universe of, 224, 566

Monatomic gases, 25

— molecules, 23

‘Mongolian’ idiots, 494

Monism, 588, 639, 649

Monkeys, 526

— loss of teeth in, 526

Monochromatic radiation, 242, 263, 405

— waves, 277

Monocotyledons, 442, 502

Monoecious, 448, 501

Monotheism, ethical, 5, 551, 599-608,
644, 649, 655

Monotremes, 428, 429

Montana, 424

675

Month, sidereal, 330, 332

Monthly Notices of the Roya Astronomical
Society, cited, 320, 331, 381

Moon, has no atmosphere, 320, 323

— mass and density of, 319

— motion of, effect of tidal friction, 831-3

— origin of the, 319-20

— origin of the, resonance theory of, 320

~— visual magnitude of full, 257

Moons of planets, 314

— of planets, retrograde motion of, 314

Moral argument, the, 6056

— consciousness, rise of, 473, 601-3

— principles, objective validity of, 603

Moral Values and the Idea of God, Sorley,
cited, 600, 607

More, Henry, 100, 559

Morgan, C. Lloyd, 508, 590

Morgan, T. H., 448, 450, 451, 460, 480,
489, 514, 515

Moseley, H. G. J., 26, 214, 215, 288

Moses, 550

Mosses, 436

Moths, 447

Motion, absolute, 134

— Newton’s laws of, 14, 17, 125, 150

Moulton, F. R., 318

Moulton, J. H., 632

Mount Wilson, 100-inch reflector of, 349,
852, 372, 374, 378, 407

Moustierian culture, 430, 534

— flints, 533

Moving clusters, 364

Miiller, F'. Max, 572, 651

Miiller, George, 612

Muller, H. J., 498, 499

Multiple stellar systems, 358

Mutant characters, 4823

Mutation, process of, 447

Mutational change, direction of, 455, 467,
518

Mutation-rates, 508, 517

Mutations, 3, 482 ef seq., 506, 514, 516,
517

— and efficient causation, 579

— and short-wave radiation, 498-500

~— dominant, 482, 486

-— in humanity, 485 et seq.

-— in humanity, mental, 491-6

- — in humanity, persistence of, 488-9

-— lack of ethical quality in, 8, 520

— lethal, 490, 497-8, 517

— recessive, 482

— reversal of, 498

Mutually orthogonal axes, in #n dimen-
sions, 162

Myers, F. W. H., 611

Mystery-religions, 629-31

43-2
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Mystical experience, 61724

—- — illustrations of, 619-21

— — personal, 620-1

— — worth of, 628—4

— state and drugs, 618, 623

— — highest form of, 618

— states, normal and super-normal, 610

Mysticism and pantheism, 623, 649

—— and science, 624

— catholic, dualism in, 621

— consumptive, 622

— naturalness of, 589

Mystics, Indian, Mohammedan and Chris-
tian, 618

Napoleon, 583

Nares, E., 420

Natural and spiritual, 590

— and supernatural, dualism of, 519,
588-90, 592

— selection, 468, 505, 506-8

Naturalism, agnostice, 5, 575-7

Naturalism and Agnosticism, Ward, cited,
576, 577

Nature and moral law, 605

— anthropomorphic interpretation of,
567

—- efficient causation in, 585

— laws of, 8, 12, 568, 603

— rational principle of, 596

— resourcefulness of, 451, 477, 503

Neanderthal man, 480, 532-4, 536, 544

Nebulae, extra-galactic, see Nebulae,
Great

— galactie, 872-3

— Great (or extra-galactic), 374-98

— — distances of the, 877-8

~— — enigma of arms of, 397

— — number of, 874

— — shapes of the, 875-6

— — sizes of the, 878-9

— — spectra of the, 376-7

—- -— velocities of recession of the, 879
81, 887-8

-— observing of the, 372

— planetary, 370, 874

‘Nebulium’ lines, 873, 405

Negroids, Grimaldi, 585, 536

Neolithic burials, 538

— culture, 587

— Egypt, totemism in, 549

— man, 430

Neon, 25, 218, 274

Neo-Platonism, 619

Neo-Platonists, The,
619

Neptune, 314, 817

Neutrons, 226

‘Whittaker, cited,

INDEX

New Conceptions of Maitter, Darwin,
cited, 199, 274

New Testament narratives, 457

New Theory of Vision, Berkeley, cited,
573

Newton, Sir 1., 14, 17, 85, 155, 173, 336,
543, 557, 559, 560, 561, 580, 583, 6435

— Arian beliefs of, 557

— Four Letters of Bentley, cited, 177, 396

Newton’s belief in absolute space, 100

— dynamical equations of motion, 150—4

— law of gravitation, 5, 177, 178, 312

— laws of motion, 14, 17, 125, 150, 266

— picture of cosmic evolution, 3956

— view of absolute rotation, 101

Newtonian constant of gravitation, 167,
169, 173, 315-16, 321, 399

Newtonian-Euclidean cosmos, 184, 392

New Zealand, 466

Nicholas of Cusa, 324

Nichols, E. F., 243

Nictitating membrane, 465

Nirvana, 639

Nisus towards deity, 591

Niton, 25, 208, 218

Nitrogen, 207, 414, 417

— and loss of consciousness, 581

— mean-square velocity of, 322

Nitrous oxide, 618

Noble, H. R., 203

‘Noble’ elements, 218

Nordies, 537

Nova Aquilae, 369

Novae, in spiral nebulae, 377

— or temporary stars, 368-70

Nuclei, problems of atomic, 225

Nucleus, atomic, 194, 215, 307

— hydrogen-, or proton, 197, 213, 216

— of a reproductive cell, 444—5

Numerical tests and heredity laws, 475

Nun, religion of the, 625

Object, conceptual, 556

— defined, 554

Objective validity in ethics, 602

Objects, extra nos and praeter nos, 563

Obscuring regions, of cosmos, 350

Ocean, age of earth’s, 423

Ochre, red, or haematite, 545

Ocuvres de Descartes, cited, 98, 651

Ocuvres mathématiques de Riemann, cited,
51

Old Testament, 311

Oligocene era, 424, 429, 453, 466, 473, 526

Oliver, C. P., 499

Omar Khayyam, 524

On the Immoriality of the Soul, Hume,
cited, 571
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On the Limits of Natural Knowledge, du
Bois-Reymond, cited, 578

On the Nature of Things, Lucretius, cited,
559

¢Once-born’, the, 615

Ontogeny, 463

Ontological argument, 5945

Oort, J. H., 341, 366, 367, 368, 390

Ophiuchus, 366

Optical pairs of stars, 358

Opticks, Newton, cited, 558

Orbits, quantised, 265 et seq.

Ordovician rocks, 424, 425

Organism, psycho-physical, 652

Organisms and self-protection, 474

-—- constitution of, 504

— primitive, 416-17

Oriental Religions in Roman Paganism,
Cumont, cited, 629, 630

Origin of Species, Darwin, cited, 420, 459,
461, 505, 597, 598

Origin of the Human Skeleton, Broom,
cited, 472

Origin of the Vertebrates, Gaskell, cited,
470

Orthodoxy, a new scientific, 655

Oscillator, linear, 264

Osmium, 348

Osthoff, H., 493

Ostracoderms, 470, 471

Oulspoken Essays, Inge, cited, 5, 522,
563, 593, 650

Qvaries, in birds, 467

Ovum, 448, 444, 445, 447

Oxygen, 207, 325, 327, 414, 416, 417, 418

— mean-square velocity of, 322

Oxyhaemoglobin, 418

Paedogenesis, 451

Palaeolithic culture, 535, 537, 547

— era, 537-8, 541

Palaeozoic era, 423, 424, 425, 426, 469

Paley, William, 597

Panama, Isthmus of, 468, 526

Pantheism, 520, 599

— and mysticism, 623

— and theism, 647-50

Parallax, annual, 339, 340, 343

— equatorial horizontal, 315

— measurements, 314

Parallaxes, spectroscopie, 349

Parallel displacement,infinitesimal, 59-66

— — — along a geodesic, 60

— — — in n-dimensional manifolds, 64

— — — of a versor, 61

~— — -— of tangential vectors, 62-3

— — — round an infinitesimal parallelo-
gram, 64—6

677

Parallel lines, defined, 34

Parallelism, angle of, 35, 38, 39, 43, 44

— psycho-physical, 580-2, 636

— — error in, 582

— with respect to a surface, 59

Paramecium, 513

Parameters, or contravariants, 58

Parsec, 257

— defined, 840

Parthenogenesis, 445, 451, 454, 477

— artificial, 452

Particle, isolated, gravitational field of,
170

Particulate inheritance, 478, 484

Patagonians, 538

Patterson, J. T., 499

Paul, St, 590, 610, 629

-— —— conversion of, 614

Pauli, W., 80

Pauli’s exclusion principle, 218, 274, 275

Pearson, Karl, 159, 381, 491, 574

Peas, Mendel’s experiments with edible,
475 et seq.

Pekar, D., 136

Pekin man, 531-2, 544

Pendulum, 29

— Foucault’s, 101

Percy pedigree, 488

Péres’ formula, 71, 75, 76, 79, 81

Perihelion of Mercury, motion of, 1734,
314

Periodic Table of Mendeléev, 25, 26, 214,
218, 289

Permian era, 424, 426, 427, 472, 473

Perseus, moving cluster in, 364

Persia, 632

Personality and the psycho-physical or-
ganism, 652-3

— dissociation of, 587

Phallic worship, 546

Phase of light wave, defined, 291

Phase-velocity, 276

¢ Philistine’, 624

Philistines and Cretan culture, 541

Philosophical Essay on Probabilities, La-~
place, cited, 578

Philosophy, Indian, time in, 98

—- the Newtonian, 5579

Philosophy of Plotinus, Inge, cited, 619,
621

Philosophy of Religion, Hoffding, cited,
646

Phlogiston, 16, 227

Phosphorus, in protoplasm, 417

Photo-electric effect, 2623, 275

Photon, 201, 276, 279

Phyla, 463, 469

Phylogeny, 463
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Physical and the psychical, 310

Physical mass, 125, 130

Physical Significance of the Quantum
Theory, Lindemann, cited, 200, 282

Physics as the science of mutual relations,
308

Pilgrim, G. E., 526, 527

Piltdown remains, 530-1

Pistil, 461, 501

Pithecanthropus erectus, 469, 530

Placenta, 429, 463

Placental mammals, 371, 429, 511

Planck, M., 261

Planck’s law, 2545, 405

— constant, 200, 261 ef seq., 280 et seq.

— — and mental processes, 310, 584

Plane transmission grating, theory of,
295-7

— waves, direct passage through a slit,
293-5

Planes of reference, defined, 31

Planetary nebulae, 870, 874

— perturbations, of the moon, 330

— systems, formation of, 318, 398-401

— — number of, 401-2

— — number of, in spiral nebulae, 403

Planets, atmospheres on, 322-3

— existence of life on, 324 et seq.

— moons of, 814

— moons of, retrograde motion of, 314

Plants and animals, similarity of, 434

— evolution of, 43443

— flowering, 429

—— herbaceous, 442

— marine, 425, 439

— monoecious, 448

— the most primitive, 435

Plaskett, J. S., 366

Plaskett’s star, 361, 362

Plato, 9, 504

Platonism, 100, 649

Platonist, Cambridge, 559

Platypus, 460

Playfair’s axiom, 32

Pleistocene era, 424, 429, 430, 431, 432,
442, 528, 530, 532, 534

Pliocene era, 424, 429, 442, 530

— — man’s probable appearance in, 529

Plotinus, 619, 621, 646, 650

Pluralism, 649

Plutarch, 629

Pluto, 314

Pluto’s orbit, period, mass, diameter, 317

Poincaré, H., 12, 17, 39, 49, 96, 97, 224,
281, 307

Point-instants, 30, 98

Polar quantum-number, 272

Polarisation, of light, 242

INDEX

Pollen, 461, 501

Polyploids, defined, 449

Polyploidy, and sex, 450

Popular Scientific Lectures, Mach, cited,
568, 569, 571

Potassium, 25-6, 218

— faintly radio-active, 214

— in protoplasm, 500

Potential, coefficients of, 187

— energy, 182

Pratt, J. B., 611, 621

Prayer, 611-13

-— answers to, 612

— petitionary, 613

Pre-Cambrian rocks, age of, 210

Predestination, 496, 523

Pre-existence, 644

Pre-history, human, 2

Pressure at the centre of the sun, 316

— in a fluid, 158-9

— of gases, 227

— of isotropic radiation, 247

— of solar radiation, 243

Pressure-shift, defined, 244

Primary qualities, 570

Primates, 429, 474, 525-7

— development of the, 5267

~— the earliest, 5256

Primitive religion, 545-51, 60910

Primrose, mutually infertile varieties, 461

Principia, Newton, cited, 100, 101, 312,
558, 578

Principle, Carnot’s, 232, 233, 234

— Huyghens’, 291, 292

Principles of Geology, Lyell, cited, 420

Principles of Human Knowledge, Berkeley,
cited, 558

Principles of Psychology, James, cited,
566, 576, 581

Pringle-Pattison, A. S., 606

Proceedings of the National Academy of
Sciences, cited, 393

Procrustes, bed of, 562

Proper motion, stellar, defined, 357

‘Proper’ density, 125, 158, 266, 382

— length, 108

— mass or invariant mass, 125, 130, 382

— time, 113, 127, 267

— volume, 124-5, 267

Protactinium, 207

Protagoras, 578

Proteins, 415, 417

Prothallus, 436, 437, 501

Proton, 197, 3068

— size of, 215-16

Protons and electrons, substance in, 572

Protoplasm, 417, 434, 500

Protozoa, 443
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Proxima Centauri, distance from the sun,
336

~—— — parallax of, 843

Pseudo-energy-tensor, 182-3

Pseudo-sphere, 98

‘Psychic unity’, 502

Psychology of Insanity, Hart, cited, 615

Psycho-physical organism, the, 652

— parallelism, 580-2, 636

— — error in, 582

Pteridosperms, 437, 439

Pterodactyls, 427

Ptolemaic system of astronomy, 811, 837

Ptolemy, 311, 836

Public worship, 626

Punic Wars, 629

Punnett, R. C., 479

Puppis, V., 854, 362

Pure strains and hybrids, 475-6, 477, 480

Purgative way, 621

Puritanism and science, 633

Purity of the gametes, law of, 480

Purkinje effect, 257-8

Pyrheliometer, 853

Pythagoras’ theorem, 32, 54

Pythagorean doctrine, 811

Python, vestigial legs of, 466

Quaker, the, 627

Qualities, primary and secondary, 570
Quality, 601

Quantisation of action, 264

Quantised elliptic orbits, 265

— orbits, 264

Quantum conditions, Einstein, 265, 266
— — general, 264, 265

— law, Einstein, 201, 262-3

— — Planck, 2612

— numbers, 265

-— — azimuthal and radial, 272

— of action, 261

— of light, 201, 276, 279

— theory and Rontgen rays, Lecture ix
— — present state of, 281—4
Queensland, 536

Racial mean, 505

Radial quantum-number, 272
Radiation, absorption of, 252

— and human sight, 258-60

— black-body, 249, 253, 261, 325
— described, 200, 241

— equilibrium-, 159, 247-9, 2534
— from planets, 250

— from sun and stars, 249

— intensity of, 242-3

— isotropie, 23, 246

— — pressure of, 247

679

Radiation, monochromatie, 242, 263, 405

— pressure of, 243

— ‘proper’ mass of, 159

— short-wave, and mutations, 498-500,
517

— stellar, 351-3

- — source of, 205, 855-6

— various forms of, 201

— within a star, 250, 251

Radiator, perfect, defined, 248

Radio-active atoms and determinism,
224, 305

— decomposition, 208-9, 211-12, 219

Radioactivity, 207-8

Radium, 207, 208, 275

Radius of spherical curvature, defined,
164

Radon, 208, 218

Rankine, W. J. M., 238

Rashdall, Hastings, 7, 564, 605-6, 638,
640, 644, 650, 651

Rasmuson, 364

Rasputin, 642

Rationality of the Universe, 645, 652

Rayleigh, Lord, 261, 275

Rays, ‘cosmic’, 201, 404-6, 408

‘Real Spiritual Presence’, 573, 634

Realism, defined, 563

-— moderate, 6, 563-5

-— naive, 553, 563

-— physical, 5534

Reality, scene of, Weyl, 122, 651

Realm of Ends, Ward, cited, 565, 566,
641

Recessive characters, defined, 476

Reck, H., 534

Red ochre, or haematite, 545

Reflections on the Motive Power of Heal,
Carnot, cited, 231

Reformation, the, 629, 631

Refraction, index of, 241

Reincarnation, 639

Reindeer Age, 535-6

— —- burials, 535, 545

—- — civilisation, 5445

Reiter, H., 493

Relativity, Einstein, cited, 107

Relativity, general principle of, 137

— general theory of, Lecture vi

— general theory of, as applied to density
of white dwarfs, 348-9

— restricted principle of, 107

— special theory of, 10, Lecture v

Religion, primitive, 545-51, 609-10

— — and totemism, 549

— — characteristics of, 545

— — development of, 550-1

— — in relation to magic, 547
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Religious consciousness, psychology of,
10, Lecture xix

— credulity, reappearance of, 628

— degeneration, 573, 631-2

— ecstasy, 632-3

— experience and dogmatic assertion,
638

—- experience and suggestion, 625

— — induction of, 6245

— — necessity for guided, 628

— faith, future of, 653-4

— prejudice and evolution, 459

— teachers, authority of, 628

— — duty of, 635

Religious Consciousness, Pratt, cited, 611,
621

Renaissance, the, 656

Report of the Mental Deficiency Commitiee,
cited, 494

Reproductive cells, 444

Reptiles, 426

— age of, 424

— mammal-like, 427

— transition from amphibians, 472

Reptilian birds, 427

‘Reservation’, 634

Resonance, 252

— theory of moon’s origin, 320

Resurrection of the body, 637

Reversal of mutations, 498

Reversible engine, Carnot’s, 231-3

Rhinoceros, Etruscan, 429, 532

— Merck’s, 430

—- woolly, 430

Rhodesia, 541

Rhyniaceae, 438

Rhynie chert-bed, 438

Ricei, G., 51, 138

Ricei’s lemma, 144

Riemann, Bernhard, 30, 82, 51, 90, 159,
560

Riemann-Christoffel tensor, 66-8, 138-9

Riemann, general theory of space, 51-97

— surface, 265

Riemannian curvature, 57, 162-4, 166

— or spherical, geometry, 32, 33, 36,
44-6, 48, 91

— space, volume of spherical or, 94-5

— - properties of, 96

Riemann’s symbol of the first kind, 57,
66, 139

— — of the second kind, 66, 139

Rigid body, displacements of, 41, 469

Rings, of Saturn, 335

Ritz, W., 222

Rivers, W. H. R., 495, 496

Rocks, measurement of age of, 422

— oldest known igneous, 423

INDEX

Roman church and date of creation, 420

~— — and Galileo, 312

-— — and Giordano Bruno, 323

— — and transubstantiation, 573

— — opposition to evolution, 459

Roman Society in the Last Century of the
Western Empire, Dill, cited, 631

Romanes Lecture, Huxley’s, 522

Romer, O., 102

Romerian time, 152

Rontgen’s X-rays, see X-rays, 206, 284
el seq.

Roses, cultivated, origin of, 430

Rotation, absolute, 100, 101, 134

— cause of nebular, 897

— sub-groups of, 47-8

Rotifer, 451-2

Rowland, H. A, 293

Rowland grating, 303

Rupp, E., 198

Russell, Bertrand, Earl, 210, 225

Russell, H. N., 835, 371

Russell-Hertzsprung diagram, 846-7, 849

Rutherford, Lord, 25, 211, 267

Rydberg’s constant, 222, 268

R.Z. Lyrae, 357

Sabatier, A., 611

Saccheri’s quadrilateral, 35-6

Sacrament, synonym for consecrated ele-
ments, 634

Sacramental theory, dualism in, 627

Sacramentalism, magical, 630

-— pagan, 629

Sacraments, 626-8

— and suggestion, 627

- number of, 627

Sagittarius, 341, 844, 866, 377

Saints, relics of, 631

Salvation Army, 616

Sandwich Islands, snails in, 468

Sanger, C. P., 15

Saturn, 314, 319, 335

Scalar product, defined, 64

Scattering points, 297

Scepticism of Hume, 559

Schelling, F. W. J., 641

Schiaparelli, G. V., 826

Schlosser, M., 526

Scholasticism, medieval, 458

Schouten, J. A., 75

Schrodinger, E., 199, 275, 278, 281

Schur, F., theorem of, 82-3

Schwarzschild, K., 171, 174, 176-7, 243

Science and Civilisation, Singer in, cited,
631

Science and moralised religion, antiquity
of, 682
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INDEX

Science and puritanism, 633

— limitations of, 10

— nature of the progress of, 4

Science and Religion in Contemporary
Philosophy, Boutroux, cited, 598, 653

Science et P Hypothése, Poincaré, cited, 12,
96, 224, 281

Sctences and Philosophy, Haldane, cited,
561, 591

Scorpio, 366

Scorpio-Centaurus group of clusters, 864

Scorpions, 425

Scott, D. H., 485, 441

Scott, Sir Walter, quoted, 28

Séances, 587

Seares, F. H., 341, 344, 851, 364, 366

Secondary qualities, 570

Secular acceleration, sidereal, 381

— perturbations, 330

Seed-ferns, 437

Seeds, 487

Seeliger, H. von, 184

Selective mating, 495

Semitic litholatry, 630

Semon, R. W., 509

Sensorium, 558, 559

Sequence, invariable, 2-3, 12, 309, 568-9,
579

Series, K-, L- and M-, of spectral lines,
288-9

Serpent, as totem, 550

Seward, A. C., 439

Sex, 443—-58

—- basal facts, 443

— secondary differences of, 4434

Sex-chromosomes, 444, 446 el seq.

Sexes in humanity, roughly equal in
numbers, 447

Sex-linked characters, 447, 448, 478, 480

— defects, 487, 489-91

— lethal factors, 447

Sex-mechanism, an alternative, 447-8

— in animals and plants, 501-2

Sexual cycle, 501

— fusion, 445

Seymouria, 472

Shankara, 639

Shapley, H., 344, 345, 365, 366, 374,
378

Shark, 464, 473

‘Shell-shock’, 495

Short-fingeredness, 497

Sickness, ‘sleepy’, 637

Sidereal month, 330, 332

— secular acceleration, 331

Sidgwick, H., 646

Siegbahn, M., 288

Silurian era, 424, 425, 426, 435, 470, 471

681

Similar figures, in different geometries,
90, 91

Simocephalus, 513

Simon, L., 509

Simultaneity, 103, 134

Singer, C., 631

Sirius, 336, 348-9

— companion of, 177, 348-9

— spectral lines and temperature, 342

Sivalik Hills, 526-7

Stvapithecus, 527

Skin-colour inheritance, 485

‘Sleepy sickness’, 637

Slime-moulds, 434

Slipher, V. M., 379

Smith, G. Elliot, 502, 530, 531, 533,
538

Snails, 468

Social problem group, the, 495

Soddy, F., 207, 208, 212, 216

Solar apex, defined, 357

— constant, 353

— radiation, energy of, 353-6

— system, 810-35

— — ancient observations of, 311, 330

—- — existence of life on planets of, 824~
7, 403

— — Laplace’s theory of origin of, 318

— — members of, 314

— — modern theory of origin of, 318-19,
398401, 407

— tides, 834-5

Solid Geometry, Frost, cited, 77

Solids, expansion of, 227

Solipsism, 555

Sommerfeld, A., 214, 217, 223, 261, 270,
271, 287

Sommerfeld-Bohr, 271, 278, 275

Sommerfeld-Wilson quantum conditions,
2656

Sorley, W. R., 600, 607

Soul and body, 6367

— as substratum, 643

— dark night of the, 621-3

Sound-waves and light-waves, compared,
295

Space, absolute, 99, 100

— and time, concepts of, 2814

— binding forces in, 52

—- Clifford’s speculations, 203—4

— continuity of, 52

— dispersive character of, 276

— ‘elliptic’, 45, 95

— finite, 49-50, 96, 183

— flat, 80-1

-— given in experience, 560, 5784

— homogeneous, isotropic and un-
bounded, 47
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Space, intuitions of, 28—-9

— measurements in, 28-9

— numerical representation of three-
dimensional, 31

— Riemannian, properties of, 96

— separation from time, 30

-— volume of Lobatchewskyan, 93, 94

— volume of Riemannian, 94, 95

Space-lattice, diffraction by, 298-9

Space-time, Lecture v

— continuum, interval in the, 114-19

— gravitation and warping of, 177

— Weyl’s picture, 122

Space, Time, and Deity,
cited, 590

Space, Time and Gravitation, Eddington,
cited, 107, 116, 134, 177

Space—Time—Malter, Weyl, cited, 54,

Alexander,

89, 122
Space— Time— Motion, Vasilief, cited,
15

Special theory of relativity, Lecture v

— — of relativity, dynamical equations
in, 128-32

— — of relativity, fundamental result of,
105-7

— — of relativity, time-measurements
in, 112-14

Species, destruction of, 4312

— nature of, 4602

— special creation of, 542

Spectator, The, cited, 559

Spectra, gaseous, 373

— stellar, 341-2

Spectral type of a star, 342

Spectrograph, mass-, 220

Spectroscope, 221, 242, 244-5, 337

Spectroscopic and visual binaries, con-
trast between, 862-3

- binaries, 854, 358, 359

— — masses of, 3601

— — number of, 359

— - origin of, 363

— —— periods and eccentricities of, 363

— parallaxes, 349-50

— work, pioneers in, 842

Spectrum of an element, 221

— of hydrogen, 222-3, 267 et seq.

— X-ray, origin of, 286

Spectrum-analysis, 221

Spectrum-shift, 176

Speech, human, development of, 543

— in lower animals, 548

Spencer, H., 507, 576

Spermatozoon, 443, 444, 445, 447

Spherical curvature, defined, 164

— or Riemannian, geometry, 32, 33, 36,
44-6, 91, 94-7

INDEX

Spherical, space, Einstein tensor for, 141

‘Spinning’ electron, 200, 2734

Spinoza, B., 565, 566, 588, 640

—— concept of God, 640

Spinozism, 649

Spin-quantum, 274

Spiral nebulae, 375-8, 896—7. See also
Great nebulae and Extra-galactic ne-
bulae

— — as island universes, 878

— — enigma of arms of, 397-8

— — novae in, 377

-— — number of planetary systems in,
403

¢ Spirals, barred’, 875, 876, 396

Spirit and flesh, 622

Spiritual activity and understanding, 310

Spiritualism, 587

Spontaneous generation, 412~18

Spores, asexual, 443

-— described, 437, 501

Sporophyte, 501

‘Sports’, 505, 516

Stahl, G. E., 16

Stamen, 461, 501

‘Standard candles’, cepheids as, 345

Star-cloud, local, 340, 398

—- — diameter and velocity of, 341

Star-density, local, 843, 399, 401

‘Star-streaming’, 365, 368

— vertex of, 368

Stark effect, 272

Stars, ages of, 863

— diameters of, 339, 853

— distances of the, 843

~—- distribution of, 850-1

— frequency of encounters between, 398—
401

— future of the, 871

— giant and dwarf, 346-7

-— in ancient speculation, 336

— motions of, 857-8

— origin of, 8967

— parallaxes of, 340, 343

—- radial velocities of, 357

— radiation emitted by, 854-5

— spectra of the, 341

— tangential velocities of, 857

—— total number of, 350-1

Statuettes, upper Palaeolithic, 544

Stefan’s constant, 254, 352

— law, 253—4, 825

Stellar encounters, frequency of, 398401

— evolution, 347

— radiation, 351-2

— spectra, 341-2

- velocities in space, 357

Stern, O., 274
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Stewart, Balfour, 289, 249

Stewart, J. Q., 835

Stoic creed, cycles in, 239

Storr, V. F,, 420

Straight line, length of, in Riemannian
geometry, 45

— — the, 80, 33

Strata of the earth, ages of, 421-3

Stress-tensor, defined, 148, 154

— for perfect fluid, 156

Strémberg, G., 367, 379

‘Sub-ether’, 277

Sub-groups, 47, 48

Subject of experience, defined, 554

Subject-object relation, 554

Substance, 191, 5534, 570-3

Substantial, 807

Sugar, 415

— solutions, polarisation by, 416

Suggestion and religious experience, 625

— in sacraments, 627

Sulphur in protein, 417

Sun, absolute magnitude of, 845

— future of, 871

— mean distance, from the earth, 314-15

— pressure at centre of the, 316

— visual magnitude of, 257

Sun’s atmosphere, 323

— mass and mean density, 316

— mean parallax and diameter, 315

— motion, 336

— position in galactic plane, 841

— radiant energy, 853-6

— — — source of, 355-6

— temperature, 342, 354

Super-galaxies, 3789

Supernatural dualism, 519, 588-90, 592

Super-sexes, 449-51

Superstition, a nuisance, 616

— opportunity of, 11

Surface, geodesic, defined, 56, 79

Survival of the fittest, defined, 507

Suso, H., 622

Symphalangism, 488

Syria, religion in, 630

System of Animaie Nature, Thomson,
cited, 456

Systems, physico-chemical, heat in, 237,
239

Tail, the, in man, 464-5, 466
Tait, P. G., 239

Talbot pedigree, 488

Talgai skull, 536
Tanganyika, 584

Tannery, P., 323

Tarsier, 525

Tarsus, 629

683

Taurus cluster, 864

Taylor’s theorem, used, 87

Teeth, in monkeys, apes and men, 460,
525, 526

Teleological argument, 597-9

Telepathic perception, 587

Telescope, 336, 340

Temperature, 227-8

- effective, of a star, 248, 352

— Kelvin scale of, 2334

Tennyson, Lord, mystical experience of,
620

— — quoted, 28

Tensor, covariant derivatives of, 144

— divergence of, 145

— Einstein’s world-, 139

— energy-stress-, defined, 154—6

— notion of a, 69

— Riemann-Christoffel, 66-8, 138, 189

-— symmetrical, defined, 145

— transformation-equations of a, 68-9

Tensor-density, defined, 181

Tensor-equation, significance of, 70

Tensors, calculus of, 51, 68, 137

— world-, 73

Termites, 453—4

— productivity of queen, 454

Terrestrial evolution, human sight and,
259

Tertiary era, 423, 424, 428, 441, 442

— — geography of, 430

Tetraploid, defined, 449

Texas, 472

Theism and pantheism, 647-50

Theology, basis of, 5

Theory of Differential Equations, Part i,
Forsyth, cited, 658

Theory of Good and Evil, Rashdall, cited,
605-6

Theory of Heat, Maxwell, cited, 27, 228,
239

Theory of the Gene, Morgan, cited, 448,
451, 480, 514

Thermal equilibrium, stable, 237

Thermocouple, 352

Thermodynamical equilibrium, 249

Thermodynamics, 230, 237

— first law of, 231

— second law of, 206, 231, 233, 237, 239,
392, 409, 580, 595

— reversal of second law, 239

Thermometer, air, 229-30, 234

Theromorphs, 426, 478

‘Things in themselves’, 563, 577, 586,
589, 651

Thomson, G. P., 198, 277

Thomson, Sir J. A., 452, 456, 461

Thomson, Sir J. J., 25, 198, 195, 199
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Thorium, 405

Thorium, disintegration of, 207-8

Thyroid, 493

Tibet, 532, 538

Tidal friction, 827, 329-85, 863, 540

— — and moon’s motion, 831-3

Tides, 327 et seq.

— cause of, 328

— equilibrium theory of, 328-9

— Michelson’s experiment, 329

Tides, The, Darwin, cited, 333

Tiger, the sabre-toothed, 480

Time, absolute, 101, 102, 281

— ‘before’ and ‘after’, 120-1

- creation in, 892

— direction of and entropy, 238

—- given in experience, 560

— intuitions of, 28

— measurements of, 28-9

— reality of, 892, 409, 648, 650

— separation from space, 30

Time-relations, within consciousness, 561

Time-scales of cosmic evolution, 888-9,
393, 395, 402, 407

Tornier, 516

Torsion balance, 186

Totemism, 549-50

Tractrix, 93

Transcendental knowledge, defined, 190

Transformation-equation of a tensor,
68-9

Transmigration, 639

Transmission grating, described, 292

Transubstantiation, 570, 578, 629

Treatise on Natural Philosophy, Thomson
and Tait, cited, 77

Tree-shrews, 525

Triassic era, 424, 427, 439

Trilobites, 411, 425, 426, 469

Triploid, defined, 449

— form of drosophila, 450

Trouton, F. T., 203

Truth, 604, 606, 609

Two bodies, problem of, 169

Tycho’s star, 368

Tylor, Sir E. B., 546

Tyndall, J., 620

Ultimate Reality, 617

Uncertainty-relations, and determinism,
309, 584

— of Heisenberg, 3, 199, 279-81, 282,
283, 580

‘Unconscious cerebration’, 615

‘Uniformitarian’ geological theory, 462

Uniformity of nature,and origin of life, 412

Unit, astronomical, defined, 815, 317

— of action, defined, 261

INDEX

Unit-cell, of a crystal, 300

Universe, a finite, 49-50

— earth’s place in the, 2

— end of, and entropy, 239

— of monads, 224

— rationality of the, 645, 652

—- size of, 390

— time-process in, 238

— unity of, 518

Unseen Universe, Tait and Stewart, cited,
239

Upanishads, the, 639

Uranium atom, average life of, 210

— atomic number of, 215, 219

— disintegration of, 207-8, 355

— puzzle of, 210-11

Uranium-lead ratio, 209, 422

Uranus, 814

Urea, synthesis of, 413

Ursa Major, 364

Ussher, Archbishop James, 420

Validity, objective, defined, 602, 603

Value, 601

— and reality, 646

Value and Destiny of the Individual,
Bosanquet, cited, 653

Values, absolute, 606-8

— — and objective reality, 607

-— conservation of, 646

Vanadium, 327, 418

van Rhijn, P, J., 851

Variations, genetic, 505-6, 518-19

—- — and predestination, 5234

— — origin of, 508-9

Varieties of Religious Experience, James,
cited, 593, 612, 620

Vasilief, A. C., 15

Vector, covariant components of, 143

— divergence of, 144

Vedanta, 632, 639

Vedantist Hinduism, 649

Velocities, composition of, 122-3

— of recession of great nebulae, 882 et
seq., 394

— of recession of great nebulae, de
Sitter’s formula, 380, 888

— stellar, in space, 857

Velocity of escape, theory of, 321-2

Venus, 314, 368

— atmosphere of, 824-5

— life on, 3246

— surface-temperature of, 325

Vertebrates, embryology of the, 463-4

— origin of the, 470-1

Vestigial organs, 460, 465-7

Vibrations, atomic, 176

Viper, lungs in, 467
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Virgin Birth, the, 457-8

— births, 451

Visual and spectroscopic binaries, con-
trast between, 362-3

— binaries, 354, 858-9

— — discovery of, 358

— —- eccentricities of, 363

— — masses of, 360

— — origin of, 363

— — periods of revolution of, 359

‘Vital force’, 561

Vogt, Karl, 581

Void, the, 559

Volition, loophole for, 584

Volume and ‘proper’ volume, 124

V Puppis, 854, 362

Walcott, C. D., 424

Wallace, A. R., 542

Wallis, J., 90

Walton, E. T. S., 226

War, the Great, 653

Ward, James, 224, 554, 564, 565, 566,
576, 577, 589, 603, 641, 643, 650

‘Warping, of space-time, 177, 191

Wasps, 452-3

Water, ‘holy’, 631

Water-vapour, 325, 327, 414

—- mean-square velocity of, 322

‘Wave mechanics, 275 et seq.

-— theory, of light and other radiation,
201, 240 et seq.

Wave-aspect of radiation, a makeshift,
283

Wave-front, 292

Wave-length, of radiation, 240

Wave-packet, 278

‘Waves, plane, and lattices, 295-9

— — direct passage through a slit, 293-5

Way, purgative, 621

Way of Modernism,
cited, 7

Way, the Truth, the Life, Hort, cited,
527, 635, 636

Weber, 255

Wegener, A., 426, 540

Weismann, A., 509, 510

Wells, H. G., 522

Wesley, John, 615, 617

— — and religious experience, 624

Bethune-Baker,

685

Weyl, Hermann, 54, 89, 122, 651

Whale, vestigial organs of the, 466

‘White dwarfs’, 847, 348-9, 370

White forelock, inheritance of, 488

‘White-eye’, in drosophila, 489

Whitefield, G., 615

Whitney, D. D., 451

‘Whittaker, T., 619

Wien, W., law of, 254, 255, 261

Wilson, C. T. R., 212

Wilson, Mount, 100-inch reflector of, 349,
852, 872, 374, 378, 407

Wilson-Sommerfeld quantum conditions,
265-6

Winge, O., 478

‘Wireless waves, 8, 201

Whohler, F., 413

Wolf-Rayet spectrum, 369

Woodward, Sir A. S., 455, 530

‘World-formula of Laplace, 578, 580

World-tensor, Einstein’s, 139

World-tensors, defined, 73

Worns, 425, 431

‘Worship, catholic, 626

— public, and beauty, 626

Wriedt, C., 497

Wundt, W., 611

X-chromosome, defined, 446
X-ray crystal analysis, 304—6

-— spectra, 207, 219, 286, 290
X-rays, 200-1, 206, 284

— and genetic changes, 498~500
— characteristic, origin of, 286
— discovery of, 206

— impulse and characteristic, 285
— photography by, 207

— wave-lengths of, 201, 285

Y-chromosome, defined, 446
Yamane, J., 497
Young, Thomas, 290

Zeeman effect, 272

Zeitschrift fiir Physik, cited, 381

Zero, absolute, of temperature, 229-30,
283

Zirconium, 214

Zoroaster, 632

Zwicky, F., 380, 407
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