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L’ École Polytechnique, 379n
Eddington, Arthur Stanley (1882–1944), 471
Einstein, Albert (1879–1955), see also special

relativity and general relativity 436,
448n, 449–51, 454–72

and Grossman, 450, 461–3, 467
opposition to, 457, 460, 470n

Einstein summation convention, 462, 465
electromagnetism, 446, 447, 451–5, 467
elliptical orbit, 141n, 176n, 179, 181, 188–93,

196, 220, 224, 229, 234, 246, 254, 257–9,
266–9, 295, 311

elements, 313, 328–31, 337, 369
in phase space, 418

Empedocles (c.490 BC– c.430 BC), 22
Encke, Johann Franz (1791–1865), 317, 373,

382, 405
energy

kinetic [vis viva], 321, 325, 456
potential, 321
relation to mass, 455–6, 459

energy momentum stress tensor, 467
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Ganymede, 205n, 215, 400
Io, 205n, 215, 216, 327, 400

rotation, 207, 246
shape, 445

KAM theory, 430
Kant, Immanuel (1724–1804), 348, 352, 355
Kepler’s equation, 191, 225, 231
Kepler’s laws, 159, 173n, 192, 217, 232–3,

236, 239, 251, 262, 269, 288
first, 190, 231
second, 184–5, 187, 188, 192, 196, 220,

225–6, 231–2, 254, 257, 266, 284, 291n,
319, 368

third, 195–9, 218, 220, 231, 253, 260, 268,
274, 289, 315, 316, 330, 333, 364, 390,
398–9, 410

Kepler, Johannes (1571–1630), 20, 22, 92,
128, 147, 148, 158n, 168–99, 205n, 214,
239, 241n, 244, 245, 247, 259, 311

and Galileo, 202–203, 206–7, 236
and Tycho Brahe, 174–6
Apologia, 175, 213, 236
area law, see Kepler’s laws, second

distance law, 173, 183–5
Epitome of Copernican Astronomy, 190,

191, 194, 198, 216–20, 224, 225, 234,
236, 284

Harmony of the World, 173, 193–9
New Astronomy, 173n, 176–93, 224, 251
on Copernicus, 169, 177, 180, 182, 194, 198
polyhedral hypothesis, 171–4, 195, 356,

398
Rudolphine Tables, 122, 175n, 176, 193,

220, 223, 224, 225n, 227, 228, 230, 231,
234, 312, 330

Secret of the Universe, 126, 170n, 170–5,
183, 194, 195, 202

vicarious hypothesis, 178–81, 185
Kirchhoff, Gustav Robert (1824–87), 459n
Kirkwood gaps, 399, 435–6
Kirkwood, Daniel (1814–95), 397, 441
Kirkwood’s analogy, 398–9, 441
Kolmogorov, Andrei Nikolaevich (1903–87),

430n
Königstuhl Observatory, 393
Kourganoff, Victor, 394
Kronecker, Leopold (1823–91), 420n
Krylov, Aleksei Nikolaevich (1863–1945),

367n

Lacaille, Nicolas Louis de (1713–62), 306,
307

Lagrange brackets, 337, 410
Lagrange, Joseph Louis (1736–1813), 298n,

312, 317–30, 332, 333, 336–7, 347, 352,
363, 370, 401, 422, 423, 428, 431, 435,
436

Analytical Mechanics, 322, 335
Lagrange points, 326, 399, 416
Lagrange’s equations of motion, 320–3, 401
Lagrange’s planetary equations, 337, 410
Lalande, Joseph-Jérôme Lefrançais de

(1732–1807), 305, 346, 361, 385
Lambert, Johann Heinrich (1728–77), 355
Lambert’s theorem, 370
Lansberg, Philip (1561–1632), 228n
Laplace distribution, 342
Laplace, Pierre-Simon (1749–1827), 312, 314,

317–19, 328–35, 339–53, 359, 363n, 372,
400, 405, 408, 422, 427–28, 431

Celestial Mechanics, 350–3
invariable plane, 324
nebular hypothesis, 348, 398–9
orbit determination, 367–8, 370, 371
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Laplace, Pierre-Simon (cont.)
System of the World, 221n, 347–50
theory of errors, 343–4, 366

Laplace’s coefficients, 340
Laplace’s equation, 339–40
Larmor, Joseph (1857–1942), 453, 458
Lassell, William (1799–1880), 385n
least squares, 346, 365–7, 377, 392
Legendre, Adrien-Marie (1752–1833),

339–41, 365, 367n
Legendre polynomials, 340–1
Leibniz, Gottfried Wilhelm von (1646–1716),

265n, 283–6, 289, 291–2, 321
Lemonnier, Pierre Charles (1715–99), 359n
Lenard, Philip (1862–1947), 460
Leonardo da Vinci (1452–1519), 204n
Leonardo of Pisa [Fibonacci] (c.1170–1240),

109
Lepaute, Nicole-Reine Étable (1723–88), 305
Le Sage, Georges-Louis (1724–1803), 446
Lescarbault, Edmond Modeste (nineteenth

century), 442–4
Leucippus (fifth century BC), 35
Leverrier, Urbain Jean Joseph (1811–77), 375,

379–91, 405–6, 422, 428, 437–44
Levi ben Gerson [Gersonides, Leo de

Balneolis] (1288–1344), 111–2
Levi-Civita, Tullio (1873–1941), 433, 461
Lexell, Anders Johan (1740–84), 297, 358
L’Hospital, Guillaume Marquis de

(1661–1704), 291
Liais, Emmanuel (1826–1900), 443
Liapunov, Alexander (1857–1918), 431n
Liddel, Duncan (1561–1613), 164
light

bending of, 459–60, 461n, 466, 471–2
speed of, 216, 308, 334, 436, 447, 451–4,

456, 459–60
Lindstedt, Anders (1854–1939), 429
local time, 71
logarithms, 96, 221–4, 231
longitude, determination of, 216, 276, 304n
Longomontanus [Christian Sørensen]

(1562–1647), 166, 175, 176, 224, 227,
229

Lorentz, Hendrik Antoon (1853–1928), 452–8
Lorentz transformation, 453–7, 460
Louis XVIII, King of France (1755–1824), 352
Lowell, Percival (1855–1916), 390–5
Löwenthal, Elsa (1876–1936), 465
Lubbock, John William (1803-65), 409

lunar tables, 276, 304, 408, 409, 412
lunar theory

Clairaut, 300–2
Copernicus, 137–8, 165
Eudoxus, 27
Hill-Brown, 412, 449
Hipparchus, 57–9
Horrocks, 234–235, 276
Ibn al-Shāt.ir, 105, 124, 137–8, 165, 220
Indian, 86
Kepler, 218–20, 234
Laplace, 334–5, 408–9, 412
Newton, 275–80, 303
nineteenth century, 405, 407–13
Ptolemy, 72–5, 85, 97, 137–8, 220
Tycho Brahe, 165–7

lunation, see month, synodic
Luther, Martin (1483–1546), 147

MacCullagh, James (1809–47), 340n
MacCullagh’s formula, 340n
Mach, Ernst (1838–1916), 454n
Maclaurin, Colin (1698–1746), 338
Mädler, Johann Heinrich (1794–1874), 375
Magini, Giovanni (1555–1617), 208
magnetism, 177, 183, 188, 244, 245, 259, 284,

299, 300
Maimonides (c.1135–1204), 99–100, 127n
Mairan, Jean Jacques d’Ortous de

(1678–1771), 286
Malapert, Charles (1581–1630), 209n
Malebranche, Nicolas (1638–1715), 244, 289
Marāgha observatory, 101, 102, 108, 124, 135
Marāgha School, 100–8
Maraldi, Giacomo Felipe (1665–1729), 310n
Marič, Mileva (1875–1948), 451, 464
Mars

eccentricity, 176n
life on, 391
mass, 438
moons, 448n
perihelion advance, 438, 448

Martianus Capella (fifth century), 109, 130,
209n

Maskelyne, Nevil (1732–1811), 304n, 358
mass

concept of, 248, 251
gravitational, 273, 459
inertial, 264, 273, 455, 459

Mästlin, Michael (1550–1631), 148, 155, 156,
163, 168, 170, 170n, 172, 174, 190n, 223
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Maupertius, Pierre-Louis-Moreau de
(1698–1759), 286, 292, 320

Maxwell, James Clerk (1831–79), 446, 451
Mayer, Tobias (1723–62), 276n, 304, 320,

345, 372
Mayr [Marius], Simon (1573–1624), 205n, 218
mean anomaly, 70, 179, 187, 190, 226, 231,

268, 410, 422
mean solar day, 71
mean sun, 71n
Medicean Stars, see Jupiter, moons
Melanchthon, Philipp (1497–1560), 147
Menaechmus (c.380 BC–c.320 BC), 37
Menelaus (c.70–c.130), 64, 67
Menelaus’ theorem, 67, 98
Mercator, Nicholas (c.1619–87), 190n, 254
Mercury

Copernican theory, 143–4
Leverrier’s theory, 437–0
orbital elements, 437, 439
perihelion advance, 406, 439–41, 444–9,

456, 458, 461, 463–4, 466–71
phases, 206n
Ptolemaic theory, 78–80
sidereal period, 142
size, 229, 233
spin–orbit resonance, 434
transits, 228–9, 316, 437–8

meridian, 71
Meton (fifth century BC), 28
Metonic cycle, 12, 55, 362n
metric system, 347
metric tensor, 467
Michell, John (1724–93), 447
Michelson, Albert Abraham (1852–1931), 452
Michelson–Morley experiment, 452
Mie, Gustav (1868–1957), 461
Milky Way, 33, 204, 208, 348n
Minkowski, Hermann (1864–1909), 456–8,

462, 467
Mittag-Leffler, Gösta (1846–1927), 419–21,

426, 429n
Mittag-Leffler Institute, 421n
Moigno, Abbé François (1804–84), 442n
Molierès, Joseph Privat de (1677–1742), 289
Molyneux, Samuel (1689–1728), 307n
moment of inertia, 340n
momentum, 115n, 263–4

angular, 324, 433
conservation of, 251, 264, 324, 348, 349,

378, 417

month
anomalistic, 7, 58, 86, 235, 279n, 303
draconitic, 7, 58, 279n, 303
sidereal, 7, 59, 235, 279n, 303
synodic, 3, 55, 58

Moon, see also lunar theory and lunar tables
annual equation, 166, 218, 219, 276
distance to, 17, 28, 41–2, 53–5, 74, 75, 82,

112, 138, 156, 166, 254
evection, 72, 218, 219, 276, 407
libration, 319–20
mass, 306
motion of apogee, 72, 235n, 269, 279, 288,

298–303, 309, 327, 408, 445
nutation, 166
phases, 3, 17, 34, 201n
prosneusis, 74, 235n
retrogression of nodes, 279, 308
secular acceleration, 309, 312, 314, 317,

333–5
shape, 34, 319, 333
size, 17, 21, 40, 42–4, 54, 105, 112, 138,

220
variation, 92n, 165, 218, 219, 276, 279, 407

Morley, Edward Williams (1838–1923), 452
Moser, Jürgen (1928–99), 430n
Moulton, Forest Ray (1872–1952), 425n, 432n
Mount Wilson Observatory, 393
Mu’ayyad al-Dı̄n al-‘Urd. ı̄ (d.1266), 107
Müller, Johann, see Regiomontanus
Müller, Philip (1585–1659), 224

Nabonassar (eighth century BC), 11n
nadir, 109
Napier, John (1550–1617), 128n, 221
Napoleon Bonaparte (1769–1821), 352
Napoleon III, Emperor of France (1808–73),

442
Nas.ı̄r al-Dı̄n al-T. ūsı̄ [Nasir Edin] (1201–74),

100–1, 135
navigation, 118, 243, 276, 304n, 347
Neo-Platonism, 121n, 184n
Neptune

discovery, 363, 365, 372, 374n, 376–85,
438, 442, 443n, 444

mass, 385n, 389
moons (Triton), 385n
orbital elements, 385–6, 389
pre–discovery observations, 383, 384n, 385
size, 383
zodiacal period, 387
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Newcomb, Simon (1835–1909), 406–7, 411,
428, 445–9

new moon, 3
Newton, Isaac (1643–1727), 146, 166, 203,

220, 233, 236, 239, 248–84, 292, 295,
297n, 298, 308, 319, 338, 356, 433, 436

and Flamsteed, 260n, 312
and Hooke, 254–7, 260n, 269
and Leibniz, 265n, 284n, 286n
De motu, 257, 260
Moon test, 254, 271
perturbation theory, 269, 277–81
Principia, 261–83, 287, 291, 293, 299n,

306, 338, 351, 352, 367
reception of his theory, 282
Theory of the Moon’s Motion, 275–6, 304

Newton’s laws of motion, 242, 262–4, 266,
272, 296, 451

Newton’s method for root finding, 268
Nicholas of Cusa (1401–64), 184n
Nicolai, Friedrich Bernhard Gottfried

(1793–1846), 374
nodal line, 7
node, 7
Nordström, Gunnar (1881–1923), 461, 461n,

464
normal distribution, 366n
numerical integration, 184, 193n, 297, 305,

405

obliquity, see ecliptic, obliquity
occultation, 9
Oenopides (fifth century BC), 17n
Olbers, Heinrich Wilhelm Matthäus

(1758–1840), 362–3, 365n, 368, 371
Oldenburg, Henry (c.1618–77), 247
opposition, 3
optics, see also refraction, 60, 96, 188, 206n,

250, 254, 287, 401, 451, 459n
orbit determination, 293, 338, 361, 363,

365–72
Oresme, Nicole (c.1320–82), 115, 120, 121,

124n
Oriani, Barnaba (1752–1832), 361
Orsini, Cardinal Alessandro (1592–1626),

201n
Oscar II, King of Sweden and Norway

(1829–1907), 419
sixtieth birthday competition, 419–21, 434

Osiander, Andreas (1498–1552), 126–7, 146,
176

Otho, L. Valentine (c.1545–c.1603), 128n
Oxford University, 113, 225, 282, 307n

Painlevé, Paul Prudent (1863–1933), 433
Palitzsch, Johann Georg (1723–88), 305
Pappus (fl. c.320), 53, 83, 195n
parallax, 154, 156, 191n, 203

lunar, 75, 138
of Mars, 161, 217, 315
solar, 53, 75, 145, 157, 161, 217, 230, 233,

233n, 249, 275, 288, 293, 306, 315–317,
335, 438, 449

stellar, 39, 123, 307, 131–308, 357
Paris Academy, see Academie des Sciences
Paris Observatory, 243, 347n, 379, 381, 437,

438
Paris, University, 113, 115, 416, 438
Parmenides (c.515 BC–c.450 BC), 18
Pascal, Blaise (1623–62), 341
Paul III, Pope (1468–1549), 125, 146
Paul V, Pope (1550–1621), 209
Peacock, George (1791–1858), 383n
Peirce, Benjamin (1809–80), 386, 407, 443n
Pemberton, Henry (1694–1771), 254n, 261n
perfect number, 171n, 206n
Pericles, (c.490 BC–429 BC), 21
perturbation theory, 277–281, 296, 306,

312–14, 327–35, 345, 363, 379, 404–6,
412, 422, 430, 439

Peterson, Adolf Cornelius (eighteenth
century), 385n

Petreius, Johann (c.1497–1550), 126
Peucer, Caspar (1525–1602), 148
Peurbach, Georg (c.1423–61), 92, 116–17,

135n, 207
phase space, 417
Philolaus (fifth century BC), 20, 38, 121, 169,

224n
Philoponus, John (sixth century), 115n
Phragmén, Lars Edvard (1863–1937), 426
Piazzi, Giuseppe (1746–1826), 361–3
Picard, Jean (1620–82), 271
Pickering, William Henry (1858–1938),

390–5
Plana, Giovanni (1781–1864), 408
Planck, Max (1858–1947), 455
planetary theory

Copernicus, 138–44
Eudoxus, 29
Hipparchus, 60
Ibn al-Shāt.ir, 106–7, 138–9, 149
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Lagrange, 331, 428
Laplace, 330–1
latitudes, 80–1, 87, 145, 180
Leverrier, 405–6, 428
Newcomb, 406, 448
Ptolemy, 75–82
Tycho Brahe, 161

planets, 9
distance from Earth, 82, 145
distance from Sun, 145, 198, 355–6, 358,

386, 394, 397
order, 22, 61, 98, 99, 129
outside Solar System, 397
retrograde motion, 9, 14, 29, 46, 76, 123,

131, 138, 169
synodic periods, 9, 77, 141–2
zodiacal periods, 9, 29, 77, 130, 141–2, 169,

182, 198, 359, 375, 386, 401
Plato (c.428 BC–347 BC), 21–3, 25, 26, 32,

34, 45
Academy, 15, 21, 127
Timaeus, 21–2, 24n, 108, 360n

Platonic forms, 21
Platonic solids, see polyhedra
Playfair, John (1748–1819), 212, 351
Pliny the Elder (c.23–79), 78, 79, 109
Pluto, 434

discovery, 389–95, 397
mass, 394
moon (Charon), 394, 434
orbital elements, 393
pre–discovery observations, 393
zodiacal period, 401

Poincaré recurrence theorem, 431
Poincaré return map, 425
Poincaré variables, 423
Poincaré, Jules Henri (1854–1912), 1, 350,

412, 416–36, 446, 453–4, 456–8
New Methods of Celestial Mechanics,

421–6, 429
Poisson, Siméon Denis (1781–1840), 322n,

339n, 402, 409, 428, 431
Poisson’s equation, 339, 467
Poisson stability, 428, 431
Polaris, 3
polyhedra, 22–3, 171, 174, 195
Pond, John (1767–1836), 347n
Pontécoulant, Philippe, Comte de

(1795–1874), 405, 409
Pope, Alexander (1688–1744), 282
Posidonius (c.135 BC–c.50 BC), 45n, 201n

potential function, 321, 339
prayer tables, 96
precession, see equinox, precession
Priestley, Joseph (1733–1804), 447n
probability and statistics, 295n, 341–6, 423,

428, 430, 431, 447n
Proclus (c.411–485), 90n, 124n
prosneusis, seeMoon, prosneusis
prosthaphaeresis angle, 70, 74
prosthaphaeresis (trigonometry), 96, 159, 164,

221n
Prussian [Prutenic] Tables, 122, 147, 154,

165, 228n
Prussian Academy, see Berlin Academy
pseudocollisions, 433n
Ptolemy (c.90–c.160), 4n, 46, 51, 60–3, 83, 89,

109, 121, 128, 156, 173, 207, 209, 407
Almagest, 48n, 60–81, 88, 91, 92, 101, 109,

110, 112, 117, 122, 125, 125n, 128n, 147,
159, 219n

critcism of, 63n, 70n, 73n, 74, 76, 81,
96–100, 107, 130, 155, 183

Handy Tables, 81, 88, 92
Planetary Hypotheses, 64, 75, 80–3, 88, 96,

110, 116, 145
Ptolemy’s theorem, 65
Pythagoras (c.580 BC–c.500 BC), 15, 18
Pythagoreans, 18–22, 25, 34, 38, 42

qibla, 93–5
quadrivium, 19, 67, 113, 153
quintessence, see ether

refraction, 157–8, 188, 288, 293
Regiomontanus [Johann Müller] (1436–76),

116–7, 119, 126, 127, 135n, 222
Régis, Pierre Sylvain (1632–1707), 244, 282n
Regius, Henricus (1598–1697), 244
Reinhold, Erasmus (1511–53), 122, 147
resonance

Earth and Venus, 406
Hyperion and Titan, 424, 435
Io, Europa, and Ganymede, 400
Jupiter and asteroids, 399, 435–6
Jupiter and Saturn, 332, 399
Neptune and Pluto, 400

restricted three-body problem, 323, 413–14,
419, 422–6, 431, 432

Rheticus, Georg Joachim (1514–74), 125–8,
136, 148, 170, 171n

Ricci-Curbastro, Gregorio (1853–1925), 461
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Ricci tensor, 467
Riccioli, Giambattista (1598–1671), 209n, 226
Richer, Jean (1630–96), 249n
Riemann, Georg Friedrich Bernhard

(1826–66), 461
Riemann–Christoffel curvature tensor, 467
Riemannian geometry, 465
right ascension, 5
rigid body dynamics, 281n, 309n, 324n, 351,

407, 462n
Robert of Chester (twelfth century), 91
Roberts, Isaac (1829–1904), 390
Rohault, Jacques (1620–72), 244, 282n
Römer, Ole Christensen (1644–1710), 216,

308
Röslin, Helisaeus (1548–1616), 164
Rothmann, Christoph (c.1550–c.1605), 150
Royal Astronomical Society, 385, 389, 471
Royal Observatory, 243, 358, 377, 381–3, 438
Royal Observatory of Belgium, 393
Royal Society, 243, 247, 259, 261, 304, 308,

316, 358n
Rudolph II, Holy Roman Emperor

(1552–1612), 167, 176, 193
Rudolphine Tables, 228, 230
rule of four quantities, 93

Sacrobosco, Johannes de [John of Holywood]
(thirteenth century), 89, 110, 124n, 201n,
207

Saros period, 28n, 59
Saturn

mass, 275
moons, 209n, 273, 300, 364, 397, 399n

Hyperion, 424, 434–5
Titan, 205n, 424

rings, 205, 208, 247n, 399n
rotation, 246

Scheiner, Christoph (1573–1650), 211n
Schiaparelli, Giovanni Virginio (1835–1910),

25n, 391
scholasticism, 113, 236
Schöner, Johannes (1477–1547), 126
Schumacher, Heinrich Christian (1780–1850),

383n
Schwabe, Samuel Heinrich (1789–1875),

440–441
Schwarzschild, Karl (1873–1916), 468
Scientific Revolution, 250
seasons, 2, 15

length of, 28, 32, 45, 56, 69

Seeberg Observatory, 361, 405
Seeliger, Hugo von (1849–1924), 449, 456,

464, 470n
semi-Tychonic theories, 165, 175n
Serret, Joseph Alfred (1819–85), 325
sexagesimal numeration, 11, 64, 128
Simplicius (c.490–c.560), 25
sine theorem, 93
Sirius, 2, 154
Slipher, Vesto Melvin (1875–1969), 392
small divisors, 313, 327, 401, 428–9
Snell, Willebrord (1580–1626), 158n
Snell’s law, 158n, 241n
Socrates (c.470 BC–399 BC), 21
solar tables, 90, 307
solar theory

Apollonius, 45
Clairaut, 307
Copernicus, 135–7, 182
Eudoxus, 28
Euler, 306
Hipparchus, 55, 182
Horrocks, 230
Ibn al-Shāt.ir, 103–5, 124
Kepler, 182–3
Leverrier, 438
Ptolemy, 69–71
Tycho Brahe, 158, 230

solstice, 6
Somerville, Mary Fairfax Greig (1780–1872),

353, 374, 376n
Sommerfeld, Arnold (1868–1951), 462n, 464
Sosigenes (AD second century), 25n
space

concept of, 463
space, concept of, 16, 263, 436, 450, 451
spacetime, 456–7, 461–3
special relativity, 451–9, 462, 462n, 463, 467,

471, 472
spherical harmonics, 341
spin–orbit coupling, 434
stability of the Solar System, 331, 347–50,

379n, 427–32
stade, 44
standard deviation, 366n
star catalogues, 52, 63, 108, 158, 260n, 385
stars

angular diameter, 163
distance to, 17, 83, 146, 163, 204, 218,

357n
Stevin, Simon (1548–1620), 128
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Stockholm Observatory, 429
Stockholm, University, 419
Stokes, George Gabriel (1819–1903), 338n,

452n
Streete, Thomas (1622–89), 233–4, 251
Struve, Friedrich Georg Wilhelm

(1793–1864), 357n
Sturm, Charles-François (1803–55), 417
Sun, see also solar theory and solar tables

annual motion, 5, 132
distance to, 17, 41–2, 53–5, 75, 82, 92,

103, 105, 123, 131, 138, 145, 217,
315–17

longitue of apogee, 55–7, 69, 89, 90, 92
mass, 295
motion of apogee, 97, 103, 135
rotation, 206, 211, 212, 247
shape, 445
size, 17, 21, 40n, 42–4, 54, 103, 138, 217,

229
sundial, see gnomon
Sundmann, Karl Fritiof (1873–1949), 433–4
sunspot cycle, 441
sunspots, 206, 211, 228, 441
superior planet, 10

Copernican theory, 139–42
Ptolemaic theory, 76–8, 140–41

supernova, 154, 203
Sussman, Gerald Jay, 436
syzygy, 3

Tahiti, Point Venus, 317
telescope, 203–5, 206, 207n, 208, 212, 307n,

315, 357, 358, 360, 363, 373, 381, 382,
389

Thābit ibn Qurra (c.826–901), 88, 90–2, 98,
116, 133

Thales (c.624 BC–c.546 BC), 15–16
Theaetetus (c.417 BC–c.369 BC), 22
Theon of Alexandria (c.335–c.395), 64, 83,

90n
Theophrastus (c.372 BC–c.287 BC), 16, 18
Thomson, Joseph John (1856–1940), 455
Thomson, William [Lord Kelvin]

(1824–1907), 446
three-body problem, see also restricted

three-body problem, 295–8, 306, 322–6,
426

tidal friction, 334, 432, 434
tides, 201–2, 209, 212, 280–1, 319, 334n, 338,

351, 353

time dilation, 453, 455
Timocharis (third century BC), 57, 156
Tisserand, François Félix (1845–96), 411n,

424n, 433, 441, 444, 448
Tisserand’s criterion, 415
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