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definition and meaning, 42–43, 52
objections of contemporary philoso-

phers, 34
absolute rotation, 36, 47–48, 55
absolute space

definition, 41–42, 499
force, inertia and, 43
God and, 28, 338
objections of contemporary philoso-

phers, 34
relativity and, 34, 46–47, 364

absolute time
definition, 40–41, 499
objections of contemporary philoso-

phers, 34
relativity and, 364
required by Newton’s laws, 36, 38, 

40–42, 55
accelerations

absolute acceleration, 55
acceleration due to gravity, 193,  

238, 241
centripetal acceleration fields, 204, 

236, 240–241, 251
inverse-square acceleration fields, 

204, 245
moving and resting, 128
secular accelerations, 276–277, 

283–284
accelerative quantity, 69, 113, 243, 

355, 357
‘Achmet’, 497
Act of Uniformity (1662), 572
Act of Union (1707), 25
Acta Eruditorum, by Leibniz, 412, 424
action and opposite reaction (third 

law), 53, 73, 248–250, 284, 443

see also laws of motion
action at a distance

as an empirical question, 56
general opposition to, 203
Huygens’s objections, 68
Leibniz’s objections, 51, 52
universal gravitation and, 3, 56, 203

Adams, J. C., 283
aerial niter theory, 469
aether

and colors of thin films, 290,  
301–312, 315

Descartes on, 332
‘fits’ and, 291, 302, 309–310, 316
and gravity, 436
and inverse-square laws, 267
Leibniz on, 51
materiality, 435
Newton on, 1–2, 267, 290, 307, 310, 

432–436, 456–457
in reflection, 291, 296, 308
in refraction, 298
vibrating, 290, 301–310, 312, 439

air layer, thin films, 303f, 302, 305, 311
Aiscough, Hannah (later Newton, later 

Smith, Newton’s mother), 5
alchemy

corpuscular tradition in, 476
and Newton’s religiosity, 459–461
Newton’s studies in, 22–23, 454, 

463–468, 468
and philosophy, 423
received view of Newton’s, 454, 458
and universal gravitation, 454–458

algebra
Arithmetica Universalis, 11, 401, 

413t
Cartesian algebra, 401, 404, 407–409
Lucasian lectures on, 401, 404, 413t
Newton’s suspicion of, 79, 385, 399, 

401–408, 415
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algebraic curves, 17, 386, 402–404, 405
algebraic equations, 79, 386, 388, 

401–403, 407
An Historical account... see Notable 

Corruptions of Scripture
An hypothesis explaining the proper-

ties of light ... see Hypothesis
analysis, chemical see alchemy
analysis, in mathematics, 388
ancient chronology, 510, 524, 568
‘ancient wisdom’, 501–505
Anderson, John, 76
angels

nature and role, 509, 512
whether metaphysics, 422

animals, tenderness toward,  
511, 518

anti-Trinitarianism
in history, 501, 506, 574
link to alchemy, 459
origin of Newton’s, 351, 487, 490
reaction to Newton’s, 26, 568–569

antimony, 435
the Apocalypse, 494, 496, 554, 571
Apollodorus of Athens, 534–540, 540
‘apple story,’ status of, 2–3
apsidal angle, 194, 271
apsidal motion, 237, 271, 275
apsidal precession, 284
arc-length of curves, 387, 391–392
area property

centripetal motion, 148, 152–154, 
156, 158–159

definition, 144
area rule (Kepler)

application to the planets, 233
criterion for centripetal force, 

231–233
Newton’s agreement with, 261
and the Principia, 3, 76, 195, 204
satellites of Jupiter and Saturn, 

230–233
violation by the Moon, 218, 237

areas of curves, 392
the Argonauts, 524, 530, 534, 536, 539, 

543–548, 545–548
Arianism

Newton’s, 424, 491, 561, 566, 570, 
575

of Newton’s contemporaries, 554, 
558, 565

Aristotle
and the Cambridge curriculum, 382
on celestial motion, 51
as corrupting philosophy, 502
‘first philosophy’, 326
geocentrism, 505
and Kepler’s dynamics, 263
materia prima and, 347
on substantial forms, 361

Arithmetica Universalis: sive de 
Compositione et Resolutione 
Arithmetica liber (1707), 11, 
401, 413t

Arnauld, Antoine, 588
Athanasius, 492–493, 496, 507, 518, 

561–562, 570
atheism

danger of Descartes’ position, 338, 
442, 488

natural philosophy as a defense 
against, 425

atomism
corpuscles distinguished from 

atoms, 312
and Descartes’ view of matter, 326
Leibniz’s rejection of, 594
Newton’s advocacy of, 289, 315–316, 

332, 433, 502, 504
see also corpuscular theory

Ayscough, William (or Aiscough, 
Newton’s uncle), 486

B
Bacchus, 532–533, 539–541, 543, 

546–547
Bank of England, 24
Baronius, Cesare, 493
Barrow, Isaac

as an influence on the young Newton, 
6–7, 17, 388, 390–392, 488

Newton’s debt to, 17
Barton, Catherine (later Conduitt), 10
Basnage, Jacques, 514–515, 517
Bedford, Arthur, 557–558, 562, 566, 

568
Bentley, Richard, 508, 567, 570
Berkeley, George, 49, 423, 427–428, 

445
Bernoulli, Johann, 410, 412, 415, 413t
Berriman, John, 573, 574
Berriman, William, 564
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Bible
critical studies of, 505–507
limitations for chronological 

research, 531, 560
limitations for natural philosophy, 

499
Bingham, George, 568
binomial theorem, 389, 391, 393, 399
Blay, Michel, 151
Bochart, Samuel, 503
bodies

creation of, 348
definition, in De gravitatione ..., 329
impenetrability of, 329, 343, 347–349
Newton and Descartes on, 441

Books, in the structure of the 
Principia, 62

‘bootstrapping’ approach, 229
Borelli, G. A., 13
Boscaglia, Cosimo, 588–589
Boscovich, Roger, 443
Boulliau, Ishmael

Astronomia Philolaica (1645), 263, 265
astronomical data, 234
coinage of evection, 270
critique of Kepler, 13, 204, 263–265

Boyle, Robert
and alchemy, 466–468, 471
as an influence on Newton, 5, 23, 

63, 313, 428–431, 464–468, 474
Certain Physiological Essays (1661), 

466
on the mechanical philosophy, 

430–431
on mixtures and compounds, 466
Origin of Formes and Qualityes 

(1666), 23
‘redintegration’, 23, 466–471, 474
on theorizing, 14, 395

brachistochrone problem, 412, 414, 413t
Bradley, James, 272, 278
brain, Newton’s views on, 349, 439, 489
Brown, Ernest W., 279, 285
Burckhardt, Johann Karl, 279
Burnet, Gilbert, 508
Burnet, Thomas, 498, 499

C
Cabbalistic philosophy, 513–516, 519
Cadmus, 528, 530–531, 538–542, 

547–549

calculus
discovery of fluxional calculus, 390
dot notation, 10, 18
influence of Leibniz’s, 412
late publication, 17
period of Newton’s work on, 6–7
priority dispute over, 11–12,  

414–416, 445, 589
whether used in initial Propositions, 

101
calculus of variations, 17
Cambridge, Newton at, 5–10, 65, 292, 

335, 382
Cappellus, Louis, 496
Caroline of Ansbach

as Princess of Wales, 586–593
as Queen Consort, 556

Cartesian see Descartes
Castelli, Benedetto, 588
Cataphrygianism, 516
Cauchy, Augustin-Louis, 104
celestial gravity

contrasted with universal, 196, 210
supporting deductions, 207
terrestrial and, 201

celibacy, 493
center-of-mass resolution, 251–252
centers of gravity

globe experiment, 46
pendulum bob, 207
as at rest, 53–54, 56, 87, 205, 251

centrifugal forces
Huygens on, 67, 193, 195, 199, 266
water bucket experiment, 45–46

centripetal acceleration fields, 204, 
236, 240–241, 251

centripetal force
area rule criterion, 231–233
curvature treatment, 161
definition, 67–68, 110, 152
Hooke’s conception of, 9, 267–268
identification, 67–68, 110–111
identification with terrestrial grav-

ity, 239, 242
impulsive to continuous, 76–78, 110
inverse-square, 8, 194, 206, 208
measurement, 114, 356
motive quantity of, 114
necessary mutuality of, 358
novelty of, 354
slingshot example, 68, 111, 354

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

Cambridge University Press
978-1-107-01546-3 - The Cambridge Companion to Newton: Second Edition
Edited by Rob Iliffe and George E. Smith
Index
More information

http://www.cambridge.org/9781107015463
http://www.cambridge.org
http://www.cambridge.org


index618

centripetal motion
defined, 142, 153
‘direct problem’, 115, 162
equivalence assumption and, 144
fixed plane property and, 156
inverse-square acceleration, 3, 204, 

236, 240–244
lunar orbital acceleration, 239
other names in the Principia, 152
polygonal impulse motion and, 148

centripetal quantity, defined, 115, 169
Certain Philosophical Questions 

(Questiones quaedam philo-
sophicae), 291, 383–384, 433, 
457, 461, 464

Chaloner, William, 25
change in motion

in the compound second law, 122
second law of motion, 70, 85, 93–94, 

116, 121, 135, 139, 168
Charleton, Walter, 384, 428
chemical forces, optical and, 301
chief world systems problem, 251

see also Galileo; System of The World
Christianity

foundations, 510
Jewish Christians, 513
non-Trinitarian, 501, 508, 555

Christians, persecution, 501
Christina, Grand Duchess of  

Lorraine, 588
chromatic dispersion, 295
Chronology of the Ancients Kingdoms 

Amended (1728), 524, 531–532, 
539, 542, 546, 549

chrysopoeia, 23, 455, 463, 466
Churchill, Mary, 459, 476
Chymistry of Isaac Newton website, 

456, 464, 477
circular motion

relative distinguished from absolute, 
44–45

true circular motion, 45
uniform circular motion, 6, 42, 

194–195, 199
Clairaut, Alexis-Claude, 88, 210–211, 

220, 274
cometary predictions, 280
Théorie de la terre (1743), 282

Clarke, Samuel, 10, 556, 558–559, 
564–565, 567–574, 574

Clarke-Leibniz correspondence see 
Leibniz-Clarke

‘Classical Scholia’, 502–504, 509
Clavis, by George Starkey, 455
Clavis Apocalyptica, by Joseph  

Mede, 494
Clayton, Robert, 565
Collins, John, 11, 392–394, 396,  

400, 414
collisions, elastic and non-elastic, 72
colon-equals (:=) symbol, 106
colors

and atomic structure, 310–315
eclipses of Jupiter’s moons, 300
Newton’s theory of color, 291–295, 

294, 298, 301, 304, 310, 314, 
316, 396

refraction and, 291, 305
simple and compound, 293
of thick plates, 309
of thin films, 290, 301–312, 315

comets
Comet Encke, 284
Comet Halley, 268, 280, 284
Great Comet of 1680, 8, 509
non-gravitational forces, 284
orbital perturbation, 280
subject to centripetal force, 70
universal gravitation and, 219

Commercium epistolicum, Account of 
(Newton, 1715), 316, 439, 413t

Commercium epistolicum (Collins 
et al, 1713), 414, 413t

Commercium epistolicum (Wallis, 
1658), 384t

compound second law
corollary, 133–136, 138
formulation of second law of  

motion as, 96, 119, 125, 133, 
138–140, 160

illustration, 119f
Lagrange and, 139
moving and resting deflections,  

133, 160
Proposition 1 and, 160
as sequel to first law, 123–128
and uniform gravity, 136

Conduitt, Catherine (nee Barton),  
10, 573

Conduitt, John, 10, 509, 518
Conduitt family, 566, 573
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conic sections, 62, 98, 268, 385, 388
and the Pappos problem, 407

conservation of momentum, 74, 443
consubstantiality controversy, 491, 

517, 519
Conti, Antonio, 440
Copernicanism

Descartes and, 38, 50–52
Hooke and, 272
Leibniz and, 51
Newton’s demonstration of, 62, 383
scripture and, 588
Tycho Brahe and, 234, 251
see also heliocentricity

Corollaries see laws of motion
corpuscular philosophy, 326, 328, 

343–345, 348, 397, 431
see also mechanical philosophy

corpuscular theory
colors of thin films, 310, 315
compound corpuscles, 313f, 312
diffraction and, 300, 315
judged an hypothesis, 316
Locke on, 343–345
Newton’s preference for  

deduction, 397
Newton’s support for, 2, 289–291, 

295, 301, 306, 308, 314–320
quasi-particles and, 343
of solid bodies, 310–313
see also atomism

corpuscular tradition in alchemy, 476
cosmology

of the Ancients, 525
influences on Newton, 488

cosmos, divine intervention to main-
tain, 27, 593

Coste, Pierre, 340
Cotes, Roger, 397, 567

Newton-Cotes formula, 411
Council of Nicaea, 491–493
counterfeiters, 25
Cowper, Mary, 591
Craig, John, 412, 559
creation

of bodies, 348
of matter, 340–341

crossroads experiments (experimenta 
crucis), 197, 394–396

cubic curves, 386, 411
cubits, 497

Cudworth, Ralph, 503
currency, protection against debase-

ment, 24–26
curves

intersection of, 385, 402
mechanical curves, 386–388, 391
tangents to plane curves, 388, 390

curvilinear motion
Leibniz and, 51

cycloids
brachistochrone problem, 414
isochronism thoerem and, 192
as a mechanical curve, 386, 388, 

391, 399, 403
pendulum experiments, 195–196, 

207, 409
quadrature of, 393

D
d’Alembert, Jean le Rond, 66, 88, 138, 

220, 278
nutation and, 273
on resistance forces, 215, 217
three body-problem, 274

Darwinism, 27, 444
dating

arrival of literacy, 538, 541, 548
of De gravitatione ..., 424
theory of universal gravitation, 2, 264

De analysi per aequationes numero 
terminorum infinitas (On 
Analysis by Infinite Series, 
1669), 7, 11, 392–394, 398, 413t

De computo serierum, 412
De gravitatione et aequipondio fluido-

rum, 361, 490
attack on Descartes, 488
dating of, 424
hydrostatics and, 328
later developments, 361, 490
on metaphysics, 359, 363, 424–425, 

490
on mind-body interactions, 444
nature of bodies, 359, 424, 441–443, 

444
on space and time as substances, 

48–49
De methodis serierum et fluxionum 

(On the methods of series and 
fluxions, 1671), 389–391, 394, 
398–399, 405, 412
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De motu corporum in gyrum
area rule proof, 82
Halley’s part in, 8–9
omission of mass, 64
planetary acceleration fields, 

204–205
Proposition 1, 154
rejection of the aether, 268
revision, 2, 135, 155, 366
Theorem 1, 150
translation history, 366

De natura acidorum (1710), 436
De quadratura curvarum, 9, 411–412, 

413t
Decknamen, 459, 463
deduction

and Newton’s methodology, 188, 204
from phenomena, 208–209
see also hypothetico-deductive

definition, colon-equal symbol for, 106
definitions in the Principia

ambiguities left, 93, 169
Definition 4, 61, 66, 71, 105, 119, 353
Definition 8, 199–200, 355–356

deflections
Euler’s ‘effects’ as, 140
moving and resting, 96, 124, 131, 133
proportional to impressed force, 

107–108
Delaunay, Charles Eugène, 279, 283
density, as undefined, 63–64
Descartes, René

as an influence on Huygens, 13
as an influence on Newton, 5–6, 17, 

461, 488
Cartesian ovals, 301
correspondence with Mersenne, 65, 

205, 323, 387
Dioptrique (1637), 72, 298, 386
Géométrie, 6, 385–386, 388, 398, 

401, 404, 406
mind-body dualism, 442
Newton’s departure from, 329,  

398–400, 403, 441–443, 461,  
488

Newton’s distrust of Cartesian 
mathematics, 405–408, 525

Opera philosophica, 461
and preconceptions about  

space-time, 38

Principia Philosophiae (1644), 69, 
205, 321, 324, 488

proponent of the ‘mechanical  
philosophy’, 1, 326

rule of signs, 386, 401
Rules for the Direction of the  

Mind, 325
slingshot example, 68, 267, 354
view of astronomical theory, 191
view of metaphysics, 321
view of motion, 39, 43, 43, 45, 49, 

74–75, 322
view of place, 323–324
view of ‘substance’, 322
The World, 323–324
see also vortex theory

Deucalion, and his flood, 540–542, 548
differential equations, 19, 274, 281, 

283, 394
differential geometry, 17
diffraction, 300, 315–316
Digby, Kenelm, 76, 428, 457
dimensionality problems, 78–79,  

81, 150
Dini, Piero, 588
Diodorus Siculus, 534
Dionysus, 533

see also Bacchus
‘direct problem’ of centripetal 

motions, 115, 162
directed line segments, 99, 101,  

106–107, 110
Discorsi e dimostrazioni matematiche 

intorno a due nuove scienze, by 
Galileo (1638), 94, 192

dispersion models, 297, 300, 315
divine intervention, 27, 593
Dobbs, Betty Jo Teeter

authorship misattribution by, 23
The Janus Faces of Genius: The 

Role of Alchemy in Newton’s 
Thought, 458

linking Newton’s alchemy and  
gravitation, 432, 455–458, 477

linking Newton’s alchemy and  
religion, 458–461, 462, 476

Newtonian researches, 27
Dobbs-Westfall hypothesis, 455–458, 

476–477
‘doctrine of vibrations’, 439
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Doddridge, Philip, 565
dotted notation for fluxions, 10, 18, 411
drawing back, 112, 142, 152
Duhem, Pierre, 229
Duillier, Fatio de, 414, 430, 502, 559
duration, Newton’s conception of, 329, 

334, 337–339

E
Earth, shape of, 219, 281–283
eclipses

moons of Jupiter, 300
use in chronology, 533, 544

Egyptians, Ancient
alleged philosophy of, 502–504, 

545–548
in Newton’s chronological 

researches, 525–528, 530–533, 
536, 538–541, 543, 560,  
564–565, 568

as a source of heresies, 514–516, 
525, 545

Einstein, Albert, 4, 34–37, 46–47, 55, 
215, 363–364

see also relativity
Eirenaeus Philalethes (George 

Starkey), 23, 455, 457, 460, 
463–464, 476

Ekins, Jeffrey, 567–568
ellipses, equation of, 385
elliptical orbits

Boulliau on, 263
Clairaut on precession, 275
inverse-square variation and, 208
Kepler’s law of, 87, 261, 263
see also conic sections

emanative effects/emanationism, 
333–336, 488, 514–515, 517

emission theory, 289, 294–295, 306, 
314

empirical science
measures of success, 241, 251
methodology of the Principia, 187
Newton’s commitment to, 14

‘enthusiasm’, 488
Enumeratio linearum tertii ordinis, 

10, 411, 413t
ephemerides, national, 279, 285
Epiphanius, 515
epistemology

advantage of geometry, 404
defects in Newton’s, 46
of Locke, 567
of Newton’s metaphysics, 331,  

336, 342
equations

‘construction’ of, 402
finding roots, 401
polynomial, 385
second-degree algebraic, 407

equinoxes, precession of, 210,  
218–219, 273, 284, 409, 544

equipollence of reigns, 535
equipollence of theories, 191
equivalence assumption

early form, 142–145
later form, 142, 144

Eratosthenes of Cyrene, 535
ether see aether
Euclid, 302, 305, 385, 387, 398, 403, 406
Euler, Leonhard

analytical dynamics and, 410
development of Newton’s ideas, 17, 

140–141, 220, 273–276, 410
on gravity, 88, 274, 278
‘ground of measuring’, 140
Opuscula Varii Argumenti (1746), 

274–276
precession of the equinoxes, 273
Theoria motus corporum solidorum 

seu rigidorum (1765), 139–141
evanescent quantities, 100–106, 162
evection, 270
experimenta crucis (crossroads experi-

ments), 197, 394–396
experimental philosophy

and hypotheses, 316
methodology of, 533

experiments, Descartes’ view, 325–326
extension

and the creation of bodies, 338, 344, 
347, 349, 442, 488

defined, 332
materia prima and, 347

F
‘falling body passage’, 132, 135–138
Felton, Henry, 564
fermentative force, 361, 434, 437, 

456–458
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fields, Newton’s concept of, 357,  
359, 361

Figala, Karin, 27
final causes, 327, 424, 426
‘first philosophy’, 322, 325–327, 424
fits, 291, 302, 309–310, 316

see also aether
fixed plane property

centripetal motion and, 146
definition, 144
in Proposition 1, 148, 152–159

Flamsteed, John
on comets, 8
Horrocks’s lunar theory and, 270
hostility toward, 10
on the motions of Jupiter and 

Saturn, 276
Newton’s visit to, in 1694, 271
reliance on, 13, 268, 271–272, 300
on solar magnetism, 264

‘fluents’, 18, 390, 394
‘fluxions’, 18, 389–392, 394
force, measurement of

and absolute motion, 43
accelerative measure, 43, 81
centripetal, by curvature, 162
by deflection, 96–98, 112–116, 121
deflection and, 107, 124–125
theory-mediated, 195–196
three measures of force, 68–69, 240

force of inertia, 61, 64–67, 71, 360, 364
forces

the aether and, 435
continuously acting, 72, 78
Definition 8 and, 199–200, 355–356
direction of force, defined, 111
electrical, 365
fundamental forces and Descartes, 324
fundamental forces and Newton, 365
impressed force, and deflection, 

107–108, 128
impressed force, varieties, 66–67, 354
joint and separate action, 131
mathematical and physical, 198–203
microstructural forces, 202
principle categories, 61, 202, 356
resistance forces as different in  

kind, 202
transition from instantaneous to 

continuous, 141–151

velocity increment proportional, 132
see also centripetal force

forces, continuous, 72, 78, 83, 151
and discrete, 93–95, 97
as finite, 106–110, 128

forces, finite, 100, 106–107, 114, 128
Fotheringham, John K., 283
Four Ages myth, 526–530, 538,  

540–543, 544
frames of reference, 35, 55, 234
French astronomy, 234, 238

G
Galilean relativity, 42
Galileo

and the aether, 307
Dialogue concerning the Two Chief 

World Systems (1632), 192
Discorsi e Dimostrazioni 

Matematiche Intorno a Due 
Nuove Scienze (1638), 94, 192

exchanges with Boscaglia, 588–589
mathematical theory, 197
on motion in resisting media, 205
on oblique motion, 82
on projectile motion, 75, 135–137, 

298
on uniformly accelerated motion, 194

Gassendi, Pierre, 14, 431
general law of equivalence, 51–52
General Scholium (Principia, 2nd and 

3rd editions)
and the aether, 436, 438–439
on hypotheses, 11, 88, 188, 362
on the nature of God, 20, 327, 424, 

489, 509, 564, 567, 574
on philosophy of science, 62

‘general suppositions’, 314
General Theory of Relativity see 

relativity
generations, length of human, 530, 

535–537
geo-heliocentric system, 234
geocentricity, 52–55

see also heliocentricity
Geometria curvilinea (c. 1680), 409
‘geometria organica’, 387
Geometriae libri (1690s), 411
Géométrie, by Descartes, 6, 385–386, 

388, 398, 401, 404, 406
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geometry
aesthetic preference, 405–406
method of first and last ratios, 19
productivity of, 345, 409, 415

George I, King of Great Britain and 
Ireland, 26, 416, 590

Gibbon, Edward, 566
Glanvill, Joseph, 396, 428
globes, rotating, 46–48
globuli, light corpuscles as, 291
Glymour, Clark, 229
gnostics, 513–517
Goclenius, Rudolph, 65
God

and absolute space and time, 28,  
40, 338

emanative effects, 333–336, 488, 
514–515

humans created in the image of, 489
knowledge through revelation, 503
and the metaphysics of nature, 327
omnipresence, 336, 424, 490
and the stability of the cosmos, 27, 

509, 593
gold standard, 26
‘gradatim et successive’, 84
Grantham Free School, 5, 486
gravitation toward the Earth, 238, 

244–246
gravity

cause unknown, 361–362
celestial and terrestrial, 201–202
celestial vs universal, 196, 210
as centripetal, 68
Huygens’ view of, 113, 125, 127, 

189, 210
limitations of Newton’s theory, 283
Newton’s view of, in 1684, 268
toward particles, 250
toward spheres, 250
see also law of gravity; terrestrial 

gravity; universal gravitation
the Great Apostasy, 490, 495, 499–500
the Great Recoinage, 25
Greece, Ancient

astronomy of, 545–548
chronology of, 530–532, 534–536, 

538
The Green Lion, 463
Gregory, David

on infinite series, 411
as Newton’s confidant, 502, 509
visit to Newton in 1694, 161,  

266, 399
Gregory, James (uncle of David),  

390, 391
Grey, Zachary, 561–563

H
Hall, A. Rupert, 462
Hall, Marie Boas, 462
Halley, Edmond

on Book 3 of the Principia, 62
Comet Halley, 268, 280
on cometary orbits, 280
letter from Newton, 20 June 1686, 

261, 263
on the motions of Jupiter and 

Saturn, 276
question on inverse-square force, 

8–9
recipient of De motu, 268
secular acceleration of the Moon, 

277
Hansen, Peter Andreas, 279
harmonic law (3/2 power rule)

criterion for inverse-square forces, 
232

established quam proxime, 204
Newton and, 196, 206, 230, 265–270
for the primary planets, 234, 236

Hartley, David, 439
Haynes, Hopton, 20, 574
Hearne, Thomas, 557
heliocentricity

of the Ancients, 503, 510
debate, 383
empirical demonstration, 53
Noah and, 21

Henry, John, 458
heresies, 490–492, 506, 513–517,  

554, 589
four ages of, 516
see also Arianism

Hermes Trismegistus, 501
hermetic tradition, 455, 477
Herodotus, 531–532, 536–539, 544
Hesiod, 514, 526, 529, 543–544, 548
Hill, G. W., 279, 285
Hipparchus of Bithynia, 544–545
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history
ancient chronology, 510, 524, 568
astronomy and chronology, 542, 

544–550
Chronology of the Ancients 

Kingdoms Amended (1728), 
524, 531–532, 539, 542, 546,  
549

myth as a source of, 526–528
Newton’s chronological researches, 

524–530
Newton’s postdiluvian universal 

history, 529
pre-Christian, 502
societal evolution, 529

homoousian doctrine, 491–493,  
500, 517

Hooke, Robert
as an influence on the young 

Newton, 5, 267, 395–397, 428
claimed proof of the Copernican 

hypothesis, 272
on curvilinear motion, 7–8
dispute over inverse-square laws, 

9, 264
Micrographia (1665), 302, 395–397
on Newton’s theories of light, 294, 

302, 396
recipient of ‘shoulders of giants’ 

remark, 12
Horologium oscillatorium sive  

de motu pendulorum... 
(The pendulum clock...), by 
Christiaan Huygens (1673)

admired by Newton, 13, 195, 399
and cycloids, 399
Hypotheses II and III, 127f, 94, 96, 

125–126, 128
Hypothesis I, 75, 125
Newton’s approach compared, 

192–194, 207
v2/r rule, 7

Horrocks, Jeremiah, 13, 204, 265,  
272, 276

on the Moon’s eccentricities, 270
Horsley, Samuel, 367, 568
Hudde, Jan, 386, 388, 394
Hume, David, 423, 427–428, 444
Hunt, Thomas, 566
Hutchinson, John, 568

Huygens, Christiaan
acceleration due to gravity, 193,  

238, 241
on centrifugal force, 67, 193, 195, 

199, 266
on circular motion, 7, 195, 199
on continuous and impulsive forces, 

151
Discourse on the Cause of Gravity, 

189, 210
on gravity, 11, 113, 125, 127, 189, 210
hypothetico-deductive approach, 189
influence on Newton, 13, 72–74, 399
mathematical theory, 197
on microstructural forces, 202
on Newton’s theory of light, 294
progress from idealization, 207
Treatise on Light, 189
see also Horologium oscillatorium

hyperbolae, 385, 387
hypotheses

corpuscular theory of light, 291, 301, 
310, 315

Descartes on, 326
inductive generalizations and, 243
Newton’s objections to, 289, 294, 

315, 358, 488
‘hypotheses non fingo’, 11, 290
An Hypothesis explaining the proper-

ties of light (1675)
aerial niter theory and, 469
aethereal vibrations, 302, 312
on corpuscles and the aether, 2, 267, 

434–435, 457
corpuscular optics in, 299
Observations of 1672 and, 304
separation of conjectures and cer-

tainties, 289
speculative nature, 307

hypothetico-deductive approach
and Newton’s predictions, 219
Newton’s rejection, 188, 206, 396
successive approximations com-

pared, 215
to universal gravitation, 229, 232

I
‘idea,’ use by Newton and Locke, 346
idealizations, Newton’s approximations 

as, 206–207
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identity of indiscernibles, principle, 
40–42, 426, 594

‘if-then’ logic, 192–194, 198, 204,  
207, 212

imagination, Newton’s concern  
with, 493

immobile center see unmoving centers 
of forces

impact, 343, 345
impenetrability

of bodies, 329, 343, 347–349
fields of, 347, 359, 361

impressed forces
percussive forces, 84f, 61, 67, 70, 

202, 354
pressure, 61, 67, 70, 72, 202, 354
resulting deflection, 107–108
in the second law, 123
varieties, 66–67
see also centripetal

impulse assumption, 145–150,  
154, 159

see also polygonal impulse
impulse-only interpretation, second 

law of motion, 94–96
impulsive forces, instantaneous,  

109
impulsive to continuous forces

centripetal force, 78
in the second law, 78–81

indiscernibles, identity of, 40–42, 426, 
594

induction, in experimental philosophy, 
188, 212–213, 218, 314

inductive generalizations, 212–218, 
219, 242–247

inertia, force of
as a natural power, 364
Newton’s view of, 64–67, 71
as uniquely passive, 360–361,  

436, 440
vis inertiae defined and characterized, 

353, 357, 360–361, 438, 440
inertia, law of

laws of motion and, 360
and Leibniz’s dynamics, 4
originally Descartes’, 6, 74
see also laws of motion

inertia, principle of, 264
infant baptism, 571

infinitesimals
increments of time, 78, 80, 390
rejection, 105
second-order, 82
Wallis and, 397

instantaneous impulses defined, 109
intelligence and moral obligation, 485
intelligent designer, 27, 508
‘inverse problem’ of centripetal 

motions, 115
inverse-square acceleration fields,  

204, 245
inverse-square gravitation toward  

particles, 191, 250
inverse-square laws

and the aether, 267
area rule and, 232
Boulliau’s proposal, 263
celestial contrasted with universal 

gravity, 196
and conic section orbits, 268
lunar apsidal motion and, 274

Irenaeus/Irenicism, 514–516
irrational functions, 391
Islam, 500
isochronism, 192, 207
Israel, chronology, 531–533, 538

J
Jerome, 507–508, 537
Jesus Christ

and the basis of Christianity, 511
divine status, 20, 487, 491–492
reformist mission, 491

Jewish Christians, 513
Johannine comma, 506–507
Josephus, Flavius, 496–497, 531–532
Jung, Carl, 459, 477
Jupiter

acceleration field round, 204
divine purpose, 509
mass of, 79, 231
moons of, color of eclipses, 300
moons of Saturn and, 230–232, 233, 

235, 242, 246, 268, 358
motions of Saturn and, 211, 219–220, 

269, 274, 276–277
mutual attraction of the Sun  

and, 358
perturbation of comets, 280
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K
Kant, Immanuel, 4, 423
Keill, John, 11, 414
Kennicott, Benjamin, 566
Kepler, Johannes

3/2 power rule (harmonic law), 196, 
204, 206, 230, 232, 234, 265–270

Astronomia Nova (1609), 261
on inertia, 65
law of elliptical orbits, 87, 261, 263
libration hypothesis, 262
Rudolphine Tables (1627), 263, 265, 

276
see also area rule

Kepler equation, 404
Keynes, John Maynard, 27, 455
Kinckhuysen, Gerard, 401
King, Peter, 554–556
knighthood, 10
Koyré, Alexandre, 86, 590
Kuhn, Thomas, 252

L
Lacaille, Nicolas-Louis de, 273
Lagrange, Joseph Louis, 88, 139, 220, 

276
Lagrange-Poisson theory, 279
Lakatos, Imre, 229
Laplace, Pierre-Simon

developing Newton’s ideas, 88, 139, 
220, 252

Exposition du système du monde 
(1796), 278

lunar inequalities and, 279
on the motions of Jupiter and 

Saturn, 276–277
on the shape of the Earth, 282–283
on the tides, 283
Traité de Mécanique Céleste, 4, 278

latitude
and surface gravity, 197, 210, 218
and weight, 63

Law, Edmund, 569
Law 2 see laws of motion
‘law of fall,’ Galileo, 137
law of gravity

behavior of the Moon, 274, 277
claimed deduction of, 204, 207, 211, 

216–217
cometary motion, 219

development of, 3, 205
inverse-square case, 191, 274
relativity and, 215, 285
statement, 201
status of, 314
successive approximations and,  

210, 214
laws of motion

Corollary 1, 71, 83, 95, 107, 115, 
118, 130–132, 243

Corollary 2, 134
Corollary 4, 53, 164
Corollary 5, 42, 44, 54
Corollary 6, 43–44, 54, 232
Corollary 7, 232
first law, 69–70, 74–75, 96–97, 99, 

123, 331, 343
second law (see also compound 

second law)
continuous force case, 117f, 118
date of appearance, 135
formulation as compound second 

law, 96
impulse-only interpretation,  

94, 96
impulsive to continuous forces, 

77–82
neglect by later writers, 139
redrawn figures, 138f, 117, 127, 

130
as sequel to the first, 74–75, 

123–128
statement and meaning of, 70–73, 

116–123
unbalanced forces, 199–201

separation of first and second, 74–76
third law, 73–74, 196, 205–206,  

247–250, 357–359, 443–445
action and opposite reaction, 53,  

73, 248–250, 284,  
443–444

on centers of gravity, 53
and human will, 443

Le Clerc, Jean, 508, 573
Le Verrier, U. J. J., 284
lectures on Algebra (1673-83), 7, 7, 10, 

401, 404, 413t
lectures on Optics (1670-72), 7, 292, 

296–297, 301
Legendre, Adrien-Marie, 282
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Leibniz, Gottfried Wilhelm
Acta Eruditorum, 412, 424
attack on Locke, 590, 592–593
connections to King George I, 416
dualism of, 427, 445
Harmonia praestabilita, 439
and infinitesimals, 105
and the mechanical philosophy, 211
New Essays on Human 

Understanding, 340
in Newton’s anonymous review, 

439–440
Newton’s quarrel with, 11, 414–416, 

439, 445, 589
opposition to absolute space and 

time, 37–38
opposition to universal gravitation, 11
plagiarism accusations, 414
regular publication and, 17
as a relativist, 39, 39, 51
Théodicée, 590, 594
view of motion, 50–51

Leibniz-Arnauld and Leibniz-Pellisson 
correspondences, 588

Leibniz-Clarke correspondence 
(1715–16)

Newton’s religious views and, 20, 
593–594

origins, 12, 587–590
libration hypothesis, 262
life, extraterrestrial, 498, 504, 509
light

‘aberration’ of, 273
corpuscular theory, 289–291
heterogeneity of white light, 5, 464
mechanical models, 301
periodicity of, 301, 308–309, 316

Lightfoot, John, 496
limit concept and ultimate ratios, 103, 

105, 168
limit statements

Proposition 6, 167
‘will be as’ constructions, 129

line-elements, 81, 107
linear momentum, 98, 122, 273
literacy, arrival of, 538–539, 541, 548
Locke, John

on the corpuscular theory, 343–345
correspondence with Newton, 341, 

506–508, 555, 572, 574

Essay concerning Human 
Understanding (1690), 340, 422

on induction, 213
Leibniz’s attack on, 592–593
on mind and place, 340–341
and Newton’s reputation, 567
A Paraphrase and Notes on the 

Epistles of St. Paul, 555
on substantiation, 344

logarithms, 387–388, 391, 393
longevity of ancient humans, 529
lost knowledge, 501–505
Lucasian Lectures see algebra

M
Mace, Daniel, 555
Mach, Ernst, 46, 63, 73
Machin, John, 271
MacLaurin, Colin

An Account of Sir Isaac Newton’s 
Philosophical Discoveries 
(1748)., 421, 425–426, 428

on Descartes and Spinoza, 437, 441
on mind and matter, 443
second law misinterpretation,  

135, 138
Magirus, Johann, 65, 423
‘magnesia’, 435
magnetism

as centripetal, 68, 354
in Keplerian dynamics, 264
Newton’s use of, 123, 264, 434,  

457
Maimonides, Moses, 496
Manetho, 532
Manuel, Frank E., 28
Marsham, Sir John, 503, 531, 560
mass

definition, 62–64
as quantity of matter, 79, 128
and weight, 63, 244–247

materia prima, 347
mathematical conservatism, 18–19
mathematical forms, second law, 79
Mathematical notebooks, 6
mathematical rigor, 105
mathematical theory

contrasted with those of Galileo and 
Huygens, 197

in the Principia, 191–198
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mathematics
achievements of the Principia, 269
distinction from physics, 86–87
Newton’s aversion to Cartesian 

mathematics, 524
in Newton’s optics, 397
Newton’s status in, 16–19, 382,  

394, 416
Matheseos universalis specimina, 412
matter

creation of, 340–341
interaction with mind, 443–444
quantity of matter, 62–64, 72, 79, 128

Mayer, Tobias, 278
McGuire, James, 455, 457
mechanical curves (transcendental 

curves), 386–388, 391, 399, 
403–404

‘mechanical philosophy’
alchemy and, 429, 466
characterization, 430–431
Descartes as a proponent, 1, 67
and Kepler’s rules, 211
mechanical principles distinguished, 

352
Newton’s engagement with, 85, 326, 

332, 425, 429–435
Robert Boyle on, 430–431
view of force, 67–68, 85, 88, 188, 

191, 202
mechanical recombination, 474
Mede, Joseph, 21, 494–498, 499–500
Member of Parliament, Newton as, 9, 

416, 506, 572
Mercator, Nicolaus, 13
Mercury perihelion discrepancy,  

209–211, 215, 252, 284
Mersenne, Marin, 13, 14, 113, 191, 207

correspondence with Descartes, 65, 
205, 323, 387

metallic vapors in salt formation, 
470–471

metaphysics
of the Ancient Egyptians, 514
as contaminating religion, 519
in De gravitatione et aequipondio 

fluidorum, 329
Descartes’ ambitions for, 321–322
meaning, for Newton and his  

contemporaries, 321, 421, 424

of Newton’s science, 16, 321, 327, 
363

method of first and last ratios, 19, 409
method of least squares, 279
method of limits, 61, 78

limit concept, 103, 105
methodology

in Newton’s historical work, 
533–534

in the Opticks, 217
of the Principia, 61, 187–188, 198, 

204, 218–221
microstructural forces, 202
Middleton, Conyers, 559–560
Mill, John, 569, 573
Mill, John Stuart, 336
mind and soul, interventions of, 425
mind-body dualism, 351, 442–443, 445
Mint

appointment as Master, 10, 25, 400
appointment as Warden, 10, 23, 411
English and Scottish, 25

miracles, definition, 587, 593
mixtures and compounds, 474
Molyneux, Samuel, 272
‘moments’ (infinitesimals), 390
momentum (quantity of motion)

angular and linear, 273
conservation, 74, 443
definition, 64

Montagu, Charles, 10
Montanus, Benito Arias/Montanism, 

496, 516
Moon

area rule violation, 218, 237
motion of the apse, 274
Newton on the ‘inequalities’, 

270–272
secular acceleration, 277, 283
terrestrial gravity and, 2, 239–240, 

242
the Moon-test, 238, 244–245, 247
More, Henry

as an influence on the young 
Newton, 5, 65, 335, 384, 428, 
488

on figurative language, 497
interpretations of the Apocalypse, 

494
as a neo-Platonist, 335
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Moses (prophet)
account of creation, 498
countering idolatry, 514, 525
natural philosophy, 556

motion
as always decreasing, 436, 440, 446
curves as traced by, 391
definition, in De gravitatione ..., 329
see also laws of motion

motions
definition, 98
idealized motions, 207
varying terminology for, 152

motive force
accelerative force and, 170
of centripetal force, 168
Definition 8 and, 113–116
Moon test and, 241
and quantum mechanics, 363–364
second law of motion, 70, 82, 93–94, 

121–123, 133–134, 136, 139
third law of motion, 248, 357

motive quantity, definition, 69, 112
‘motus,’ dual meaning, 98
moving and resting accelerations, 128
moving deflections, 149, 152, 165

Compound Second Law, 96, 99, 
106–112, 119, 121, 124, 133

Corollary 1 to the laws and, 131
equivalence assumption and, 143f, 

142
Moyer, Lady Rebecca, 563–564
mystery of iniquity, 513, 517
myth and postdiluvian history, 

526–528

N
National Debt, 24
national differences in metaphysics, 

423
Natural Philosophy

and God, 424–425
injection of mathematics, 383
scope, in Newton’s day, 422, 423

Natural Philosophy, Phenomena and 
Rules for, 188

first rule, 213, 239–242
second rule, 213, 239–242, 311
third rule, 213, 245–246
fourth rule, 188, 212, 242–244

neo-Platonism, 335
A New and most Accurate Theory of 

the Moon’s Motion... (1702), 272
New Theory about Light and Colors 

(1672), 292, 396
Newton, Hannah (née Aiscough, later 

Smith, Newton’s mother), 5
Newton, Humphrey, 366, 502, 518
Newton, Isaac

biographical sketch, 4–12
death, 12
education at Cambridge, 5–10, 65, 

292, 335, 382
education at Grantham Free School, 

5, 486
experimental skill, 15
laboratory notebooks, 459, 462, 464, 

467
and the Leibniz-Clarke correspond-

ence, 590–594
political life, 9, 416, 506, 572
priority dispute with Hooke, 9
religious studies, 19–21, 351,  

486–490, 519–520
secretiveness, 29
status as a mathematician, 15, 

16–19, 383–385, 394, 416
status as a philosopher, 16, 421
status as a scientist, 12–16
status as a theologian, 575
theory of everything, 464,  

468–475
Newton-Cotes formula, 411
‘Newtonian spacetime’, 36, 42
‘Newtonian style’, 85–87, 157, 

206–207
Newton’s rings, 309f, 302, 304, 308, 

311, 316
Nicaea, Council of, 491–493
niter, in sea salt, 471–472
nitrous spirit, 469
Noah

claimed heliocentric views, 21
Newton’s reverence for, 398
pure religion of, 20, 501, 503,  

525–526, 571
sons of, 528

non-Euclidean geometry, 56
non-Trinitarian Christianity, 501,  

508, 555
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Notable Corruptions of Scripture 
(1754), 508, 556, 569, 572–573

nutation, 273

O
oblique motion, Galileo on, 82
‘Observations’ (1672, rev 1675),  

304–305, 310
Observations upon the prophecies of 

Daniel, and the Apocalypse of 
St. John (1733), 554–557,  
559–561, 566–568

occult qualities, rejected, 361
Of colours (in Questiones...), 291, 304, 

306, 464–465, 467
Of educating youth in the universities, 

422
Of nature’s obvious laws and processes 

in vegetation, 23, 435
Of quadrature by ordinates, 411
Oldenburg, Henry, 414, 469
Olympiads and chronology, 530, 

534–535, 537
Optical Lectures, 7, 292, 296–297, 301
Optice (1706)

publication, 10, 413t
Queries, 2, 489
Query 23, 424, 438, 440, 457
religious views in, 20, 489
space as the sensorium of God, 20, 

349, 594
Opticks: or a treatise of the 

reflections...
Book 1, Part 2, Proposition 2, 306
Book 2, atoms and, 310
Book 2, Part 4, 309
Book 3, Query 31, 327, 360, 424, 

436, 438, 440
first edition (1704), 10, 289, 315, 

489, 413t
genesis of, 9–10
later editions, 12, 289, 439
methodology, 217
Queries (second edition), 2
Query 21, 363
Query 28, 424, 438
on reflection, 296
second edition (1717), 2
unpublished queries, 571

see also De quadratura; Enumeratio

optics see light
orbital motion

comets, perturbed and unperturbed, 
280–281

eccentricities, 235–236
equivalence assumption, 145
Newton’s achievement, 14
priority dispute with Hooke, 9
puffy-cheeked orbits, 261, 262

orbital precession, 195
order of position, in space, 41
order of succession, in time, 41
Orpheus, 504, 533, 545–548
Osiris, 532, 539
Oughtred, William, 385, 384t
ovals

Cartesian ovals, 301
non-algebraic integrability, 404

P
Palamedes, 546–548
Pappos of Alexandria, 389, 402,  

406–409, 430
parabolas

cubic curves and, 411
in Descartes’ Géométrie, 385
refraction model, 298

parabolic orbits, cometary, 98, 280
parabolic trajectories, and uniform 

gravity, 84, 136–138, 168, 409
parallax, stellar, 272
parallelogram rule, 71f, 77f, 84, 118, 

130, 137, 160
Pardies, Ignace Gaston, 294
the Parian Marble, 537, 540–542
Parliament, Newton as Member, 9, 

416, 506, 572
particles

inverse-square gravitation between, 
3, 62, 191, 197, 250

of light, 305, 307–308, 312
Pearce, Zachary, 560, 566
Peirce, Charles Saunders, 213
Pellisson, Paul, 588
Pemberton, Henry, 266, 421
pendulums

cycloid use, 399
and Huygens view of gravity, 125
seconds pendulum experiments, 

238–239, 241
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surface gravity measurement, 13, 
195–196

see also Horologium Oscillatorium
perceptibility and perceptivity, 349
Percy, Henry, 429
perfect mixtures, 466–467
periodicity of light, 301, 308–309, 316
peripatetic philosophy

Boyle’s rejection, 431
Johannes Magirus on, 65, 423
Newton’s rejection, 428
opposed by Descartes, 328
view of alchemy, 423
see also scholastics

philosophers, MacLaurin’s dismissal 
of, 427–428

the philosopher’s stone, 23
Philosophiae Naturalis Principia 

Mathematica see Principia
philosophy

background to Newton’s education, 
382, 421–423

branches, in Newton’s day, 421–423
‘first philosophy’, 322, 325–327, 424
the Leibniz-Clarke correspondence 

in, 587–590
see also mechanical; peripatetic 

philosophy
philosophy of science

and the General Scholium, 62
Newton’s methodology and, 16, 229

Philostorgius, 493
Phoenician history, 538
Phoenician philosophy see mechanical 

philosophy
physics, ‘purely rational’, 325
place

definition, in De gravitatione  
..., 329

Descartes’ meaning of, 323–324
planarity problem, 144, 146, 148, 

154–157
plane curves, intersection, 385, 402
plane curves, tangents, 388,  

390, 394
planetary motions

alternatives to Kepler’s law, 204
puffy-cheeked orbits, 261
vortex theory, 38–39, 45, 51

planetary vortices, 265

planets
distance vs periods, 234, 236
gravitation toward parts of, 249
mass and weight ratios, 246
possible triangulations of, 261
primary planets, 233–236, 242, 246, 

269
subject to centripetal force, 70

Plato, 427, 503, 514
Platonists and neo-Platonists, 335–336, 

434–435, 503
polygonal impulse approximation, 156
polygonal impulse motions, 110,  

143–150, 153–156, 159–161
polygonal trajectories and the area law, 77
polytheism, the Trinity as, 20, 487
Popper, Karl, 229
population dynamics and The Flood, 

527–529, 541
porisms, 406
porosity of matter, 312–313
Pound, James, observations by, 233, 

246, 247
Power, Henry, 430
precession

of the equinoxes, 210, 218–219, 273, 
284, 409, 544–545

of Mercury’s perihelia, 209, 215, 
252, 284

of planetary aphelia, 211, 234, 236
precession theorem, 194
Preface to the Epistles, 507
Preface to the Principia, 187, 190, 193, 

202, 352, 359, 362–363, 433
Presbyterianism, 486, 555, 558
Prideaux, Humphrey, 562
Priestley, Joseph, 567–568
primary planets, 233–236, 242, 246, 269
Principia (Newton) see also General 

Scholium; Principia Book 1 
(2 and 3); Principia editions; 
Principia lemmata (below)

on centripetal motion, 198
mathematical conservatism, 18–19
mathematical theory in, 191–198
methodology, 187–188, 198, 204, 

218–221
overall structure, 61–62
reliance on infinitesimals, 80–82
Scholium to Definition VIII, 499
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Principia (Newton), Book, 1
on centripetal motion, 112
Proposition 1, 78, 151–161, 164
Proposition 2, 231
Proposition 3, 201, 208, 237
Proposition 4, 78, 232, 235, 238–240
Proposition 6, 93, 101, 107, 161–169
Proposition 40, 134
Proposition 45, 236–237, 271
Propositions 57-60, 269
Proposition 66, corollaries, 86, 270, 273
Proposition 69, 191, 248–250
Proposition 74, 250
Proposition 94, 299f
Section 11, Scholium, 188–190

Principia (Newton), Book, 2
Propositions 3 and 8, 132
Proposition 10, 100, 114, 137
on resistance forces, 198

Principia (Newton), Book, 3
on gravitational forces, 198
predictions, 219
Proposition 1, 242
Proposition 6, 63, 244, 249
Proposition 7, 247–250
Proposition 8, 251
Proposition 12, 53, 79, 251
Proposition 13, 208, 264, 276
Proposition 19, 210, 281
Proposition 20, 210
Proposition 22, 270
Proposition 24, 282
Propositions 26, 28 and 29, 270
Proposition 30, 99, 270
Proposition 33, 270
Propositions 34 and 35, 270
Proposition 35, Scholium, 270
Proposition 39, 273
universal gravitation, 62

Principia (Newton), editions
first edition (1687)

draft Preface, 457
impact of publication, 9
Preface, 187, 193, 202, 327, 352, 

357, 359, 362–363, 404, 433
projected revisions, 116

second edition (1713), 9, 11, 116, 
161, 188, 272, 397, 502, 517 (see 
also General Scholium)

Phenomena and Rules for Natural 
Philosophy, 188

third edition (1726), 12, 135, 188, 
220, 230, 271

Principia (Newton), lemmata
lemma 5, Book 3, 411
lemma 7, 102
lemma 10, 106–107, 171
lemma 11, 104
lemma 28, 404

Principia Philosophiae (Descartes, 
1644), 69, 205, 321, 324, 488

Principia translation (Cohen and 
Whitman), 159

Principia translation (Wolfers), 367
prism experiments, 292
probabilism, 395, 416
projectiles

parabolic motion, 136
scholastic view of, 328
subject to centripetal force, 70

projective geometry, 407
prophecies

figurative language of, 497–498, 527, 
562

Newton’s study of, 21, 494–501
seventy weeks prophecy, 558,  

569–570, 572
synchronized imagery, 495, 499, 571

Propositions (numbered) see Principia
psychology, 445–446
publication, Newton’s reluctance  

over, 394
publications

Newton’s, before the Principia, 7
scribal, 399

puffy-cheeked orbits, 261
Pythagoras, 501, 503

Q
quadratrix, 385, 388, 393
quadratures

in De methodis, 394
De quadratura curvarum, 9–10, 

411–412
of quadratrix and cycloid, 393
reductions to, 410–412

quam proxime validity
consequent and antecedent, 198
deduction of the laws of gravity, 211
Kepler’s rules, 204

quantity of matter, 62–64, 72, 79, 128
see also mass
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quantity of motion see momentum
Questiones quaedam philosophicae  

(Certain Philosophical 
Questions, 1664–1651), 291, 
383–384, 433, 457, 461, 464

R
Ray, John, 572
reaction as opposite to action (third 

law), 53, 73, 248–250, 284, 
443–444

rectilinear propagation principle, 295
‘redintegration’, 23, 466–472, 474
reflecting telescope design, 5, 7,  

22, 395
reflection

the aether and, 296, 308
laws of, 295

refraction
the aether in, 298
atmospheric, 300, 316, 397
colors and, 291, 299
dispersion model and, 296–297
index of, 292, 296, 299, 305–307

Reichenbach, Hans, 35, 252
reigns, durations, 535–537, 542, 568
relative motion, 34, 36–37, 43–44, 

46–47
relativity

and absolute rotation, 46–47
and absolute space and time, 34
and the chief world systems, 252
of Einstein and Leibniz, 4, 39, 51
Mercury perihelion discrepancy and, 

209, 215, 252, 285
religion

alleged corruption of, 454, 488,  
490–494, 500–502, 505,  
507–508, 512–513

church government, 512
consubstantiality controversy, 491, 

517, 519
metaphysics as contaminating, 519
natural religion according to 

Leibniz, 589, 592–593
Newton and eighteenth-century 

Christianity, 554
pre-Christian, 485, 501

religion, Newton’s
anti-Catholicism, 20–21, 416, 485, 

487, 494, 562

anti-Trinitarianism, 26, 351, 459, 
485–487, 490–492, 495

twin essence of, 511
religious element in alchemy, 459–461
religious toleration, 9, 513
research ‘traits’, 30
resistance forces

erroneous presuppositions, 217
successive approximations in, 215
viscosity and, 202, 217

rest, definition, in De gravitatione ..., 
329

resting deflection, 96, 119–120, 123, 
128, 131, 133, 160, 167

Revelation, Book of, 21, 494, 496–497, 
500, 540

Riccioli, Giovanni Battista, 113
Ripley, George, 468
risks of inductive reasoning, 215–219
Roberval, Gilles Personne de, 386, 388
Roman Catholicism

and celibacy, 493
and gnosticism, 513, 516
Mede on, 495–496
Newton’s anti-Catholicism, 20–21, 

416, 485, 487, 494, 562
Royal Society

election as President, 10
membership, 395
strained relations with, 395–396, 

400
rule of signs, 386, 401
rules see Kepler; laws; Natural 

Philosophy

S
Sabbath, 511, 571
sagittas, 93, 101, 115, 129, 162–167
salts, fixed and volatile in seawater, 471
Saturn

moons, 230, 242, 246
motions of Jupiter and, 204, 211, 

219–220, 269, 274, 276–277
Scaliger, Joseph, 530, 544
Schlick, Moritz, 35
scholastics, 322, 328, 347, 421, 

465–467
see also peripatetic philosophy

Scripture see Bible
seawater, fixed and volatile salts, 471
Secker, Thomas, 566
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Second Coming, 500
second law see laws of motion
second-order approximations, 275
second-order infinitesimals, 82
second-order phenomena, 209, 214–215
seconds pendulum experiments, 238, 

241
secular accelerations, 276–277, 

283–284
Sendivogius, Michael, 469
series expansion, 393–394, 409
Sesostris, identification with Sesac, 

530–532, 534, 541, 543, 543
seventy weeks prophecy, 558, 569–570, 

572
sexual abstinence, 518
’sGravesande, Willem Jacob, 421
Shishak (Sesac), 530–532, 534, 543
Simon, Father Richard, 506–508
Simon Magus, 514–516
simplicity, appeal to, 242, 402–403
‘simul et semel’, 84
slingshot example, 68, 111, 267, 354
Smith, Barnabas (Newton’s stepfather), 

5, 141
Smith, Benjamin (IN’s nephew), 

554–556
Snell’s law of refraction, 292, 298–299
sociability principle, 435
societal evolution, 529
Socinianism, 491, 571, 590
solidity see impenetrability
Solutio Problematis Veterum de Loco 

Solido, 405–408
Sophia, Duchess of Hanover, 588
soul

acting on the body, 427, 439
interventions of, 425

space
Descartes’ view of, 332
Newton’s view of, 333, 337–339, 

441–442, 488
space and time

absolute and relative, 499
in the Leibniz-Clarke correspond-

ence, 587, 593
Newton’s conception, 337, 339, 

363–365, 499
space-time geometries, 35–37, 55, 

364

speed of light, 273
Spencer, John, 503, 560
Spencer, T., 336
spheres, attraction toward, 250
spinning tops, 70
Spinozism (Baruch Spinoza), 423,  

426–428, 437, 441–443, 506
spirals, 385, 387–388, 410
Sprat, Thomas, 430
Stahl, Georg Ernst, 429
standing on the shoulders of giants, 12
Starkey, George (also Eirenaeus 

Philalethes), 23, 455, 457, 460, 
463–464, 476

Stein, Howard, 38, 48–49, 240, 366
Stoicism, 422–423
Streete, Thomas, 13, 204, 264–266

Astronomia Carolina (1661), 264, 
266

strong impulse theorem, 150
Stukeley, William, 556, 567
subnormal to a curve, 386
‘substance’

Descartes’ view, 322
incompatibility with doctrine of the 

Trinity, 351
Locke on, 344
Newton on, 48, 332–334, 361, 426, 

442, 488, 491
in scholastic philosophy, 466
as unintelligible, 49, 347
whether space and time are sub-

stances, 40–42, 48
successive approximations process, 

206–207, 209–212, 214–216, 220
sufficient reason, principle, 594
Sun

mass of, 55, 79
mutual attraction of Jupiter and, 358
as not at rest, 53, 205, 208, 251
perturbation of the lunar orbit, 270

sunlight, as a mixture, 292, 303, 465, 
468

supernovae of 1572 and 1604, 509
surface gravity

Huygens’ measurement of, 195
and latitude, 197, 210, 218

Sykes, Arthur Ashley, 565, 567, 573
synchronisms, prophetic, 495–496, 

499, 571
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Synopsis Astronomiae Cometicae, by 
Halley (1705), 280

synthesis, in mathematics, 402, 405
System of The World

1685 version, 170
center-of-mass resolution, 251
in the Preface, 352
in Principia Book 3, 62, 211, 230
religious corruption and, 525
solar system motions, 52–55, 383
translation history, 366

T
Tabulae Astronomicae, by Halley 

(1749), 280
tangents

to all curves, 391
to mechanical curves, 387–388
to plane curves, 388, 390, 394

taxonomic presuppositions, 216–217, 
219

Taylor series, 128, 410
telescope design, 5, 7, 22, 395
Temple, Solomon’s and Second,  

496–497, 531, 556
terrestrial gravity

aethereal Spirit and, 267
celestial and, 201
identification with centripetal force, 

239, 242
pendulum experiments and, 244–245
see also surface gravity

Theodosius the Great, 490
Theodotus the tanner, 517
theology

antipathy to Leibniz’s irenicism, 416
Newton’s studies in, 485–490
see also God

theory construction, 218
theory-mediated measurement, 193, 

195–196
theory of color, 290, 291–295, 294, 

298, 301, 304, 310, 314, 316, 396
theory of everything (chemical), 

468–475
thick plates, colors of, 309
thin films

colors of, 290, 301–312, 315
Newton’s rings, 309f, 302, 304, 308, 

311, 316

thought experiments, 46, 96, 120, 240, 
247

3/2 power rule (harmonic law), 196, 
204, 206, 230, 232, 234

three-body problem/systems, 409
d’Alembert and Clairaut on, 274
and Kepler’s rules, 206
in Section 11 Scholium, 190, 197
use by Clairaut, 281

tides, 218, 282–283
time

Newton’s concept of, 78–81, 151
order of succession in, 41
see also absolute time

Tindal, Matthew, 559–560, 562
To Resolve Problems by Motion 

(1666), 18
Torricelli, Evangelista, 386, 390
Tract on fluxions (1666), 392
Tractatus de quadratura curvarum, 9, 

411–412, 413t
trajectories

definition, 98
parabolic, and uniform gravity, 84, 

136–138, 168, 409
polygonal, and the area law, 77
see also orbital motion

transcendental curves (mechanical 
curves), 386–388, 391, 399, 
403–404

transmutation, 23, 423, 432, 465, 474–476
see also chrysopoeia

transparency and color theory, 310
Trapp, Joseph, 564
triangulations of the planets, 261
trigonometric functions, 393
Trinity, Holy, doctrine of

Newton’s rejection, 20, 351,  
485–487, 495, 506–508

proof texts, 506–508, 555
Trinity College Notebook, 385, 457

see also Questiones quaedam 
philosophicae

Troy, fall of, 534, 536–537, 539, 543, 
546–547

two-body systems, 86–87, 190, 206
Two new sciences (Discorsi e 

dimostrazioni matematiche 
intorno a due nuove scienze, by 
Galileo (1638), 94, 192
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Tycho Brahe
geo-heliocentric system, 39, 234
observational data, 204, 208, 263, 

270

U
ultimate ratios, 80, 93, 97, 101–104, 

168
unbalanced forces, 199–201
uniform circular motion (v2/r rule), 6, 

42, 194–195, 199
uniform gravity

derived by induction, 219
Galileo and Huygens on, 193, 195
Galileo compared with Newton, 4
parabolic trajectories from, 84,  

136–138, 168, 409
as testable, 210

uniform motion, Descartes’ concept, 
74–75

universal gravitation
alchemy and, 454–455, 458
as an achievement, 269
Book 3, Principia, 62
celestial contrasted, 196
criticism of deduction in, 229
date of the theory, 2–3, 264
derivation from Kepler’s laws, 53
General Scholium on, 88
as known to the Ancients, 502
opposition to, 1, 3, 240
possible causes, 509

universities
independence, 572
reform, 422
status, 9

unmoving centers of forces, 99, 108, 
112, 151, 155, 160

unsociableness principle, 435
Ussher, James, 534, 557

V
vacuums

the aether compared, 307
alleged impossibility, 38, 328, 426
Newton’s conception of, 350, 383

Van Helmont, Joan Baptista, 457, 
465–466, 476

van Heuraet, Hendrik, 388, 390
van Schooten, Frans, 386, 388, 384t

Varenius, Bernhard, 470–471
Varignon, Pierre, 138–139, 410, 415
vector accelerations, 128
vegetable processes/substances, 431, 

469–470, 472–476
Of nature’s obvious laws ..., 23, 435

velocities, laws of composition of, 83
vestal religion/temples, 503–504, 525
vibrating aether, 290, 301–310, 312, 

439
Viète, François, 385, 384t
Villalpando (Villalpandus), Juan 

Bautista, 496
vis inertiae see inertia
vis insita, 64–66
viscosity, and resistance forces, 202, 

217
visualization, defense of, 408
volition, 441–443
Voltaire, 559
vortex theory

Descartes’ version, 38–39, 45, 49, 
330

and generic extension, 49, 332
Leibniz’s version, 51–52, 54
Newton’s rejection, 268, 290, 330
planetary vortices, 265, 330

Vossius, Gerardus, 503

W
Wake, William, 588, 590
Walker, D. P., 27
Wallis, John

Algebra (1685), 413t
on algebra vs geometry, 408
Arithmetica infinitorum (1656), 

388–389
Commercium epistolicum, (1658), 

384t
conservation of momentum, 74
De angulo contactus (1656) and 

Mathesis universalis (1657),  
384

on infinite series, 397
influence on the young Newton, 384
on laws of impact/percussive forces, 

13, 72
on mechanical curves, 386
on microstructural forces, 202
Newton’s integrals and, 17
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on Newton’s letters to Leibniz, 399, 
412, 412

Operum mathematicorum Pars 
Altera (1656), 384t

Walton, Bryan, Biblia Sacra 
Polyglotta, 496, 507

‘Waste Book’, 141, 143, 145, 384
‘water-bucket experiment’, 45–46
Waterland, Daniel, 559–565
wave theory of light

Newton’s accommodation to, 294
Newton’s opposition to, 289, 295, 

316
weak impulse theorem, 150, 159
weight and mass, 63–64, 244–247
Westfall, Richard

antipathy to the Chronology, 524
criticism of Newton’s methodology, 

150
Force in Newton’s Physics, 455
mistaken authorship case, 23
Never at Rest, 30
Newton and the hermetic tradition, 

477
on Observations upon the  

prophecies..., 554
see also Dobbs-Westfall

Wettstein, James and Caspar, 573

‘when-then’ logic, 193
Whiston, William, 11, 20, 266, 554, 

558–559, 564, 574, 413t
white light, heterogeneity, 5, 464
Whiteside, Derek T.

on Newton’s centripetal forces, 150
on Newton’s concept of time, 80
on Newton’s manuscripts, 134, 271, 

400
on Proposition 1, 150, 158
on the second law, 82

will
human and divine, 441
and the third law of motion, 443

‘will be as’ language, 100–103, 111, 
116, 129, 162–163, 165,  
167–168

Wing, Vincent, 13, 204, 264–266
Astronomia Britannica (1669), 264

Wodrow, Robert, 558
Wolfers, Jakob Phillipp, 367
Wren, Christopher, 13, 72, 202
writing, introduction of, 538–539,  

541, 548

Y
Yates, Frances, 27, 455, 477
Young, Arthur, 562
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