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AAAOs, 354, 356, 358
aberration of starlight, 160-162
aberrations, 392-393
absolute magnitudes, 129
Achernar, 153, 157
achromatic lenses, 392
acronitic setting, 128
Acrux, see Alpha Crucis
acute angle, 3

Adams, John Couch, 321
adaptive optics, 414
Adar 11, 291

advance of the line of lunar apsides, 249

age of phases, 224
airglow, 431
airmass, 405-407, 465-466

Albany catalogue, see General Catalogue of 33,342

Stars ...
Albireo, 120, 114, 131
Alcor, 111, 112, 129
Alcyone, 115
Aldebaran, 293
Algenib, 118
Algol, 105, 119, 131
al-jauza, 118
Alkaid, 118
Allen, R. H., 120
Almagest, see Syntaxis
almucantars, 25
Alnair, 118
Alpha Andromedae, 119

Alpha Centauri, 101, 107, 129, 131

Alpha Cephei, 150
Alpha Crucis, 120, 131
Alpha Scuti, 119
Alrair, 106, 108, 111, 113
alt-azimuth mounting, 88
altitude, 23

maximum and minimum, 43
AM, see ante meridiem

Amalthea, 350

amateur telescopes, 400401, 404

Amor asteroids, 354

amorphotoi, 95

analemma, 169-171

ancient constellations, 94102
table of, 98-99

ancient planets, 292-293

Andromeda, 101, 105

Andromeda Nebula, see Great Nebula in

Andromeda
Andromedids, 365-366
angles, 2-7

circle, 3

complements of, 24

on a sphere, 5-7

polar, 9

subtraction of, 5

time units for, 33
angstrom, 379
angular diameter of Moon, 246
angular momentum, 267
Anno Hegirae, 290
annual inequality, 250
annual motion of stars, 57
annual motion of Sun, 58-61
annular eclipses, 269-270
anomalistic period (of the Moon), 250
anomalistic year, 250
antarctic circle, 80
Antares, 115
ante meridiem, 67, 69-70
Antinoiis, 106, 108
anti-solar point, 416417
aphelion, 165, 244
Aphrodite, 298
Aphrodite Terra, 333
apogalacticum, 245
apogean tide, 267
apogee, 244
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Apollo asteroids, 354
Apollonius, 310
apostron, 244

apparent magnitudes, 129
apparent place, 208

Apparent Places of Fundamental Stars, 208

apparent sidereal time, 178

apparent solar time, see local apparent solar time

apparent Sun, 67
Aquarius, 102, 151
Aquila, 106, 107, 108, 135
Ara, 101
Arabic star names, 117-118
table of, 120-125
Aratos, 95
arc measure, 4
arctic circle, 78
Arcturus, 96, 112
Ares, 298
Argelinder, Friedrich, 132
Argo, 98, 101-102, 106
argument of perihelion, 247
Ariadne, 95
Ariadne’s Hair, 104
Ariel, 340, 351, 353
Aries, 62, 95, 101, 103, 151
Aristarchus, 310
Aristotle, 310
ascendant, 344
ascending node, see nodes of an orbit
symbol for, 300
Asclepius, 102
aspects of the planets, 299-302
in astrology, 343
asses, 110
asterisms, 107113
table of, 113
asteroids, 354-356
astigmatism, 392
astroblemes, see meteorite craters
astrological signs, 152
astrology, 58, 76, 152, 340--345
astrometry, 204-208
Astronomical Almanac, 173-174
eclipses, 280281
moonrise and moonset, 260
planetary aspects, 300
solar coordinates, 176
star positions, 209
sunrise and sunset, 199, 440-447
twilight, 203, 437, 448455
astronomical horizon, 18, 200
astronomical latitude, 147
precise determination of, 218-219
astronomical triangle, 38-45
trigonometric relations for, 468472
astronomical twilight, 202, 448—455
graph of, 437
tables of, 448455
astronomical unit, 56, 165
Aten asteroids, 354

Atlas, 109, 115
Atlas 2000, 211

481

Atlas Coelestis of Flamsteed, frontispiece, 125-126,

132
Atlas Stellarum, 211

atmospheric absorption, see atmospheric extinction

atmospheric dispersion, 414-415

atmospheric extinction, 380, 404408

atmospheric phenomena, 403-431
aurora, 425431
blue sky, 403-404
coronae, 419-420
dispersion, 414415
Chinese lantern effect, 412-413
crepuscular radiation, 408409
distortion of solar image, 412-413
Earth’s shadow, 410, 412
extinction, 404-408
green flash, 415416
halos, 420423
mock moons, 422
mock suns, 421-423
noctilucent clouds, 409410
rainbows, 416419
seeing and scintillation, 412415
sun pillars, 410-411

atmospheric refraction, 195-196, 411-413

atomic clock, 185
atomic time, 188
Atoq, 139
aureole, 420
Auriga, 136
aurora, 425431
aurora australis, see aurora
aurora borealis, see aurora
auroral zones, 426-427
autumn, 61
autumnal equinox, 61
azimuth, 22
maximum and minimum, 45
rising and setting graph, 432

sunrise and sunset, 75-76, 194, 196-198, 432,

435
azimuth circles, see vertical circles

Baily’s beads, 287-288
Barringer Crater, see Meteor Crater
Bartschius’ constellation, 110
barycenter, 241
Barycentric Dynamical Time, 188
barycentric parallax, 253
basins on Moon, 235-236
Bayer, Johannes, 103
constellations, 106
Greek letter star names, 108, 118
Roman letter star names, 118
BBC, 191
BD, see Bonner Durchmusterung
Bechive, see Praesepe
Beltane, 62
benefics, 342
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Berenice’s Hair, see Coma Berenices circumpolarity of, 36
Bessel, Friedrich, 129 Castor, 118, 131
Besselian year, 188 catalogues of stars, 119-120
Beta Aquilae, 108 CD, see Cordoba Durchmusterung
Beta Centauri, 107 celestial coordinates, 89-92
Beta Cygni, see Albireo transformations to, 472-475
Beta Hydrae, 150 celestial equator, 20
Beta Lyrae, 116 celestial latitude, 89-90
Beta Persei, see Algol celestial longitude, §9-90
Beta Pictoris, 376 celestial meridian, 19
Beta Scuti, 119 celestial navigation, 21, 25-27, 44, 163, 211-219
Beta Tauri, 119 celestial poles, 18
Betelgeuse, 97, 111, 117 precession of, 149-151
Bevis, John, 104, 126 celestial sphere, 14-27
Bibliography, 476-479 celestial equator, 20
Bielids, see Andromedids celestial poles, 18-20
Big Dipper (Plough), 95, 107, 109, 112 directions (compass points), 20-21
circumpolarity of, 36 equator point, 20-21
proper motions in, 207 from Earth’s equator, 50-51
stars in, 113, 118 from north pole, 4748
binary stars, see double stars from northern latitudes, 4647
binoculars, 400 from south pole, 51-52
biquintile, 300 from southern latitudes, 51-52
blue magnitude, see photographic magnitude horizon, 17, 19
blue sky, 403404 meridian, 19-20
Bode, Johann, 105, 126, 296 nadir, 17, 19
constellations of, 110 orientation of, 25-26
Bode’s law, 296 position of Sun on, 70-73
bolides, 368, 372 rotation of, 30-38
Bonn 100-meter radio telescope, 396 zenith, 16-17, 19
Bonner Durchmusterung, 209 Centaurus, 99, 101-102, 106, 107
Bootes, 96-97, 111 center of mass, 241, 243
Boss catalogue, see General Catalogue of 33,342 Cepheid variables, 132
Stars . .. Cepheus, 101, 104
Bradley, James, 161 Cetus, 101, 132
Bright Star Catalogue, 119-120, 209 Chamaeleon, 151
brightnesses of stars, see magnitudes Chandler, Seth T., 185
Chandler wobble, 185
caduceus, 102 chaos, 323-324
calendar, 174-177, 288-291 Charles’ Oak, 105, 107
Callisto, 333, 348, 350 Charon, 339
Camelopardalis, 104 Chi Persei, 138
canals of Mars, 331, 334 Chi Scorpii, 120
Cancer, 76, 151 Chicxlub crater, 372
Cand]emas, 62 Chinese lantern effect, 412413
Canes Venatici, 96 chondrites, 369-370
Canis Major, 97, 100 chondrules, 370
from north pole, 48 Christian constellations, 107, 110, 125
Canis Minor, 97, 101 Christmas, 62
from north pole, 48 chromatic aberration, 392
Canon of Eclipses, 279 chromosphere, 285-286
Canopus, 118 CHU, 191
Cape Canaveral, 325 Chubb crater, 372, 374
Capella, 414 circle of animals, 97
Capricornus, 76, 102, 151 circle of confusion, 216
carbonaceous chondrites, 370 circle of perpetual apparition, 36
cardinal directions, 22 circle of perpetual occultation, 36
Carina, 101 Circlet, 111
Cassegrain focus, 390-391 circular polarization, 387
Cassini division, 333, 338-339 circumpolar stars, 36, 37
Cassiopeia, 101 circumpolar Sun, 78-79, 202
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circumzenithal arc, 421-423 ecliptic, see celestial coordinates
civil twilight, 202 equatorial, 28-30, 84-88
Clavius, Christopher, 175 galactic, 135
clock(s), horizon, 22
atomic, 185 lunar, 261
Moon as, 212 mean place, 208
pendulum, 183, 184 summary of, 91-92
quartz crystal, 183 terrestrial (Earth), 10-14
sidereal, 84 true place, 208
speed on oblate spheroid, 146-147 Copernican system, 312-314
12-24 hour, 33, 69 Copernicus, 312
clusters, see star clusters Copernicus (crater), 242
CMLs, see cororoual mass ejections Cor Caroli, 112
Coalsack, 107, 135, 137, 139 Cordoba Durchmusterung, 209
Coelum Stellarum Christianum of Schiller, 111, 125 corona (of the Sun), 285-287
Coggia’s comet, 362 Corona Australis, 157
color, 379 Corona Borealis, 95, 111
coma {(comets), 356 coronae, 419420
coma (lenses), 392 coronal mass ejections, 430
Coma Berenices, 104, 109, 135, 136 cosecant, 463—464
Comet Arend—Roland, 358, 360-361 cosine, 463—465
Comet Bennett, 362 cotangent, 463—64
Comet Giacobini—Zinner, 365, 370 coudé focus, 390-391
Comet Halley, see Halley’s comet Council of Nicaea, 175
Comet Ikeya—Seki, 357, 360 counterglow, 375
Comet Kohoutek, 362 craters, 235, 236
Comet Morehouse, 358 on Farth, 235, 371-373
Comet West, 359 on Mars, 331, 336
comets, 355-362 on Mercury, 328, 329
compass points, 21 on the Moon, 235-236, 242
conic sections, 318-319 on Venus, 331, 333
conjunction, 223, 300-301 crepuscular radiation, 408—09
conservation of angular momentum, 267 crescent Moon, 224, 226, 229
constellations, 56, 93-112 Cronus, 299
abbreviations for, 98-101 cross-quarter days, 62
ancient, 94-102 Crux, 27, 104, 106-107, 119, 134, 137, 157
boundaries of, 119 stars in, 113
Christian, 107 culmination, see transit of meridian
confusion in star names within, 118-119 current rings, 426427
dark, 135, 139 cusps (in astrology), 344
defunct, 105-107, 110 cusps of the Moon, 224
genitives (possessives) of, 98—101 Cygnus, 111, 114, 134, 135
maps of, se¢ star maps
meanings of, 93-95 daily aberration, 161-162
modern, 102-104 daily paths, 30
official, 94 solstices and equinoxes, 72
origins, 94, 95 Sun, 71-73, 76-80
possessives (genitives) of, 98-101 dark constellations, 135, 139
precession and visibility, 157158 day, definitions of, 8082
table of, 98-101 day and night, 56
wet, 102 day numbers, 439
constructive interference, 383-385 daylight duration, 76
continental drift, 189 De Chéseaux’s comet, 362, 366
Cook, Captain James, 214 De Revolutionibus Orbium Celestium, 312-314
Coordinated Universal Time, 189 declination, 29, 84-86
coordinates, 9-14 Sun, 59-60, 73, 75, 437
apparent place, 208 declination axis of telescope, 88
celestial, 89-92 deferent, 311
conversions of, 39 defunct constellations, 105-107
conversions on meridian, 42—45 table of, 110
determination of, 204-205 degrees, 3
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Deimos, 348-349
Delphinus, 102
Delta Cephei, 132, 150
Delta Orionis, 210
Deneb, 111, 114, 118, 133, 153, 157
Deneb Algedi, 118
Deneb Kaitos, 118
Denebola, 96, 112, 118
descending node, see nodes of an orbit,
symbol for, 300
destructive interference, 383-385
diamond ring, 287, 289
diffraction, 383-386
diffraction grating, 386
diffraction spikes, 395
dinosaur extinction, 372-373
Dione, 351
dip, see horizon dip
dispersion, 382-386
distances of stars, 128-129
diurnal paths, see daily paths
Donati’s comet, 362
Dorado, 58
Double Cluster in Perseus, 138
double sign, 97
double slit experiment, 383-384
double stars, 129
eclipsing, 131
doublet, 392
Dowd, Charles F., 169
Draco, 58, 96, 102, 104
draconic month, 250
Draconids, 365
draconitic month, 250
Dreyer, J. C. E., 140
duration above horizon, 38
Diirer, Albrecht, 125
star maps, 126-127
dust, see interstellar dust; Solar System dust
dust tail, 357-358

earliest sunset, 169
Earth, 10-14
circumference of, 46
craters on, 235
equator of, 8, 12
latitude and longitude on, 10-14, 216-219
magnetism of, 426427
oblate spheroid of, 10, 146-147
orbit of, 74, 164-166
orbital elements relative to Moon, 247-248
orbital motion of, 55-58
phases of, 229, 233
proof of sphere, 11
radius, measurement of, 46
revolution of, 55-58
rotation of, 12, 30, 48, 183-185, 267-268
rotation irregularities of, 185-186, 268
seasons on, 61-62, 73-74
shadow of, 269, 272, 410, 412
tides in solid body of, 262

Index

tides raised on Moon by, 267-268
Earth’s shadow in atmosphere, 410, 412
earthlight, 230-231, 234
east, 21
eastern elongation, 299
eccentric, 311
eccentricity of ellipse or orbit, 165, 244
eclipse conditions, 270-275
eclipse frequency, 275-278
eclipse seasons, 273
eclipse year, 250, 273
eclipses, 268-288

as proof of spherical Earth, 11

Junar eclipse table, 274-275

number per year, 275-278

prediction of, 273-279

tables of, 274-278
eclipsing binary stars, 131
ecliptic, 58-67

obliquity of, 58-61

orientation of, 62—-67

poles, 58

tilt, see ecliptic, obliquity of
ecliptic coordinates, §89-92
ecliptic limits, 272-275
Einstein, Albert, 188, 323
ejecta blankets, 236
electional astrology, 342
electromagnetic spectrum, 379-380
elements (in astrology), 343
elements of an orbit, 244-249

Moon, 244-249

planets, 294-297
elevation, see altitude
ellipse, 164-165
Elnath, 118
elongation, 299
embolismic year, 291
Enceladus, 351-352
ephemeris time, 197-188
ephemeris transit time of the apparent sun, 174
epicycle, 311
epoch as orbital element, 247
epoch of precession, 155
Epsilon Aurigae, 131
Epsilon Lyrae, 116, 129-130
Epsilon Orionis, 210
Epsilon Scorpii, 120
equation of the equinoxes, 178
equation of time, 167-169, 174

graph of, 434
equator of Earth, §, 12

celestial sphere from, 50
equator point, 21
equatorial coordinate system, 28-30, 84-88

precessional changes in, 149, 153-157
equatorial mounting, 88
equinoxes, 61
Eratosthenes, 46, 104
establishment of port, 266
Eta Aquilae, 108, 132
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Eta Carinae, 142

Eta Carinae Nebula, 141

Eta Columbae, 151

Eudoxus, 95, 310
homocentric spheres of, 310

Europa, 333, 348-350

European Space Agency, 209

evection, 250

evection in latitude, 250

evening star, 298

eyepieces, 388

favorable oppositions of Mars, 306-307

fireballs, 368, 372

first quarter Moon, 224-225
five parts rule, 468

FK5, 208

Flamsteed, John, 119, 125, 131-131
Flamsteed numbers, 119
flares, see solar flares

focal length, 387

focal plane, 388

focal point, 387

focal ratio, 392

force, 316

46° halo, 420421

47 Tucanae, 140

Foucault pendulum, 48
Foucault, Léon, 49
four-meter telescope, Kitt Peak, 399
frequency, 378-379

fringes, 383-385

full Moon, 224, 228
fundamental catalogues, 208
fundamental great circle, 9

galactic center, 137

galactic clusters, see open clusters

galactic coordinates, 135
transformations to, 475

galactic disk, 138, 146

galactic equator, 135

galactic halo, 138

galactic latitude, 135

galactic longitude, 135

galactic poles, 135

galaxies, 142-144

Galaxy, the, 134-138

Galilean satellites, 333, 348-351

Galileo, 134, 314, 346

Galle, Johann, 321

Gamma Andromedae, 131

Gamma Aquilae, 108

Gamma Aurigae, see Beta Tauri

Gamma Carinae, 151

Gamma Cassiopeiae, 120

Gamma Cygni, 114

Gamma Leonis, 131

gamma rays, 380-381

Gamma Scuti, 119

Gamma Velorum, 151

Gamma Virginis, 131
Ganymede, 333, 348, 350
gas tail, 356-358

Gaspra, 355

gegenschein, 375
Gemini, 57, 151
Geminids, 363

General Catalogue, 140

General Catalogue of 33,342 Stars. . ., 208

general relativity, 323
geocentric latitude, 147

geocentric theories of planetary motion, 310-312

Georgius Sidus, 321
geosynchronous satellites, 325
Gheyn, Jacobo de, 104, 125, 126
Giacobinids, see Draconids
gibbous Moon, 224, 227, 229-230
Global Posttioning System, 191, 219
globular clusters, 139-140
Gould’s Belt, 135
GPS, see Global Positioning System
grand conjunction, 302
gravitational resonances, 322, 339
gravity, 241, 317-318
grazing occultations, 255
great circles, 6

fundamental, 9

secondary, 9
Great comet of 1680, 362
Great comet of 1811, 362
Great comet of 1843, 362
Great comet of 1858, 362
Great comet of 1861, 362
Great comet of 1874, 362
Great comet of 1881, 362, 367
Great Dark Spot, 339, 341
Great Diamond, 112
Great January comet, 360
Great Nebula in Andromeda, 143-144
Great Red Spot, 333, 337
Great Rift, 108, 135, 137
Great Square of Pegasus, 109
greatest elongation, 301
Greek alphabet, 12

Greek letter star names, see Bayer, Johannes, Greek

letter star names

green flash, 415-416
greenhouse effect, 331, 381
Greenwich, 14

meridian, see prime meridian
Greenwich Sidereal Date, 177
Greenwich Sidereal Time, 177
Greenwich Time, see Universal Time
Gregorian calendar, 174-175
Gregorian focus, 390-391
Gregory XIII, Pope, 175
Grotius, Hugo, 125
Ground-Hog Day, 62
Grus, 103
Guardians of the Pole, 96, 111
Guest Star of 1054, 134
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Guide Star Catalogue, 211
Gula Mons, 333
Gulliver’s Travels, 348

h Persei, 138
Hades, 299
Hadrian, 106
constellation of, 110
Halley, Edmund, 105, 360
constellation of, 105, 110
Halley’s Comet, 360-366
Halloween, 61
halos, 420423
Hanp’atu, 139
harmonic law, see Kepler’s third law of planetary
motion
generalized, 320
Harrison, John, 212
Harrison chronometer, 212-213
harvest Moon, 256, 257
head of a comet, 346
Hebrew calendar, 291
heliacal rising, 128
Hell’s constellation, 110
Henry Draper Catalogue, 209
Hercules, 95, 101-102
Hercules’ funeral pyre, 408
Hermes, 298
Herschel, Sir John, 140
Herschel, Sir William, 140, 299, 321
Herschelian focus, 390, 392
hertz, 378
Hertz, Heinrich, 378
Hevel, Johann, see Hevelius
Hevelius, 103, 105, 125, 393
‘constellations, 100-101, 110
highlands of Moon, 235, 238
Hipparchus, 95, 112, 148, 152, 220
holidays, 62
horizon, 17
astronomical, 18
coordinates, 22
dip, 200-201
horizontal circle, see parhelic circle
horizontal paraliax, 251
graph of, 438
horory astrology, 342
horoscope, 342, 344
horse and rider, 111
Horsehead Nebula, 210
hour angle, 29
rising and setting graph, 433
sunrise and sunset, 76, 433, 436
hour circle, 29
houses of astrology, 343-343
Houtman, Frederick de, 103
constellations, 100-101
HR star names, 119, 209
Hubble Space Telescope, 400403
Guide Star Catalogue, 211
hull down ship, 11

Index

hunter’s Moon, 257
Hyades, 109, 136, 293
Hydra, 158
hyperbola, 318
Hyperion, 351

Tapetus, 351-352

IAT, see atomic time

IBPM, see International Bureau of Weights and
Measures

1C 2391, 139

IC 2601, 139

IERS, see International Earth Rotation Service

Imum Coeli, 344

Incas, 135, 139

inclination of lunar orbit, 245-247

effect on moonrise, transit, and moonset, 258—

261

Index Catalogue, 14)

Index of Prohibited Books, 314

index of refraction, 382

inequality of the seasons, 166

inferior conjunction, 300-301

visibility timetable, 306

inferior planets, 292-293

infrared, 381

Infrared Astronomical Satellite, 400402

Institute of Oceanographic Services, 267

interference of light, 383-385

interferometers, 395, 397-398

International Bureau of Weights and Measures,
189

International Cometary Explorer, 370

international date line, 174

International Earth Rotation Service, 189

International Ultraviolet Explorer, 400-402

interpolation, 173

interstellar dust, 135

fo, 333, 348-351

Tota Herculis, 150

Iris, 416

iron meteorites, 369, 373

Ishtar Terra, 333

J2000, 188
Jason, 98, 101-102
Jewel Box cluster, 139
Jewish calendar, 291
joule, 379
Jovian planets, 292-293
Julian calendar, 175
Julian centuries, 188
Julian Date, 175
Julian Day calendar, 175
Julian Day numbers, 175
Julius Caesar, 175
Jupiter, 332-333, 337
motion of, 293
mythology of, 299
satellites of, 333. 348-350
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Kappa Crucis, see Jewel Box cluster
Keck telescope, 400
Kepler, Johannes, 164, 314-316, 348
Kepler’s first law of planetary motion, 164, 315
Kepler’s generalized laws, 318-320
Kepler’s laws of planetary motion, 315-316
Kepler’s second law of planetary motion, 166, 315
Kepler's Star of 1604, 134
Kepler’s third law of planetary motion, 316
Keyser, Pieter, 103
constellations, 100-101
King George 111, 212, 321
Kirkwood gaps, 354, 356
Kitt Peak National Observatory, 399
Kneeler, 102
Kochab, 150
Kuiper, Gerard, 360
Kuiper belt, 360, 377
Kunitzch, Paul, 120, 125

1.2 Puppis, 151
Lacaille, Abbé Nicolas de 103, 126
constellations, 100-101, 106
Greek letter star names, 118
Lagoon Nebula, 141
Lagrangian points, 354
Lake Manicouagan, 372, 374
Lalande, Joseph, 119
constellation, 110
Lammas Day, 62
Large Magellanic Cloud, 134, 142, 144
latest sunrise, 169
latitude, 12
astronomical, 147
changes in observer’s, 45-54
geocentric, 147
measurement of, 21, 25-27, 44, 211-219
precise determination of, 218-219
law of areas, see Kepler’s second law of planetary
motion
law of cosines, 466467
law of ellipses, see Kepler’s first law of planetary
motion
law of sines, 466468
leap second, 189
lenses, 387-388, 392
Leo, 96
Leonids, 365-366, 371
Lepus, 97, 101
Leverrier, Urbain, 321, 323
Libra, 97, 111
librations of the Moon, 253, 254
light, 378-387
diffraction of, 383-386
dispersion of, 382-386
polarization of, 386-387
reflection of, 381-382
refraction of, 194-196, 381-382
light-gathering power, 387
Lilius, Aloysius, 175
line of apsides, 245

487

line of position, 215-218
Little Dipper, 27, 96, 109
circumpolarity of, 36
stars in, 113
Llama, 139
local apparent solar time, 69, 163
local intermediate solar time, 167-168
local mean solar time, 166-169, 173
local sidereal time, 83-84, 177-179
apparent, 178
conversion from apparent time, 178-179
mean, 178
right ascension and, 87-88
long-period comets, 358, 360
long-period variables, see Mira variables
longitude, 12
discovery of, 212
meridians of, 13
time, 163
longitude of the ascending node, 247
longitude of perihelion or perigee, 247
Lovi, G., 211
Lowell, Percival, 321
Lowell Observatory, 321
lower transit or culmination, 31
Lucifer, 298
lunar calendar, 288-291
lunar eclipse table, 274-275
lunar eclipses, see eclipses
phenomena of, 283-285
table of, 274-275
lunar missions, 239, 242-243
lunar orbit, 239-251
center of mass, 241, 243
elements of, 244-249
perturbations of, 249-251
table for, 248
lunar parallax, see parallax of the Moon
lunar year, 290
luni-solar calendar, 290-291
luni-solar precession, 159
Lupus, 101
Lyra, 111, 116

Mach’acuay, 139
Magellan spacecraft, 326, 331-333
Magellanic Clouds, 134, 137, 142, 144
magnetic substorms, 426
magnetism of Earth, 425-427
magnetotail, 426427
magnifying power, 388
magnitudes, 112-115
apparent and absolute, 129
effect of color on, 117
main belt, 354, 356
malefics, 342
man in the Moon, 234
many-body problem, 320-321
Mare Imbrium, 237
maria of Moon, 235-236
Mariner spacecraft, 326
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mariner’s compass, 22, 23
Mars, 331-337
favorable opposition of, 306-307
mythology of, 298
phases of, 308
satellites of, 348-349
Mars 2 spacecraft, 326

Mathematical System of Astronomy, see Syntaxis

May Day, 62
May Eve, 62
Mayer, Tobias, 212
mean place, 208
mean sidereal time, 178
mean solar time, see local mean solar time
mean sun, 67, 166-168
Mechain, Pierre, 140
Medium Coeli, 344
Medusa, 101, 105
Mercury, 328-330
advance of perihelion of, 323
mythology of, 298
phases of, 307-308
transits of, 309-310
visibility timetable for, 306
meridian, see celestial meridian
meridian transit circle, 179-180
meridians, 12
Messier, Charles, 140
Messier catalogue, 140
Messier 7, 139
Messier 8, see Lagoon Nebula
Messier 13, 139
Messier 31, see Great Nebula in Andromeda
Messier 33, 144
Messier 42, see Orion Nebula
Messier 44, see Praesepe
Messier 45, see Pleiades
Meteor Crater, 372, 374
meteor showers, 363-369
table of, 369
meteor storm, 364-366, 371
meteor train, 363
meteorite craters (Earth), 371-373
meteorites, 363, 368-373
meteoroids, 363
meteors, 136-137, 355, 363-368
as UFOs, 424-425
Meton, 229
Metonic cycle, 229, 291
micron, 379
microwaves, 381
mid-heaven, 344
midnight, 56, 70
Milankovitch cycles, 160, 320
Milky Way, 107, 108, 134-139, 430
map of, 456462
myths, 134
southern, 136
Mimas, 351-352
minimum energy orbit, 325-326
Minnesota Catalogue, 211

minor planets, see asteroids
minutes of arc, 3
Mira, 110, 131-132
Mira variables, 132
Miranda, 340, 351, 353
Mizar, 111, 112, 119, 129
mock moons, 422
mock suns, 421-423
modern constellations, 102-104
table of, 100-101
Mohammed, 290
monochromatic light, 383
month, 93
Moon, 220-261, 347
basins on, 236-236
change in angular diameter of, 246
coordinates of, 261
craters on, 235-236
distance of, 220-221, 268
eclipses of, 268-288
far side of, 222, 239
folklore of, 220, 290
full Moon names, 290
highlands of, 235, 238
illusion, 410
librations of, 253-254
magnitude of, 229
map of, 240
maria on, 235-236
mountains of, 236
nutation of, 159
observatory schedules, 232
occultations by, 254-255
orbit of, 239-251
orbital perturbations of, 249-251
parallax of, 214, 251-253, 438
phases of, 221-233
physical features of, 234-240
precession caused by, 147
rays on, 236-239
regression of nodes of, 159
rising and setting of, 255-261
rotation of, 239, 267
shadow of, 269, 272
sidereal period of, 233-235
surface of, 242, 243
synodic month (period) of, 229, 233-235
tides caused by, 262-268
tides raised by Earth on, 267-268
visible aspects of,.234-240
volcanic flows on, 236
Moon illusion, 410
moondogs, see mock moons
moonrise and moonset, 255--261
morning star, 298
Moslem calendar, 289-290
mountains of Moon, 236
multiple stars, 131
Musca, 103

nadir, 17

Index

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521499186
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

0521499186 - The Ever-Changing Sky: A Guide to the Celestial Sphere

James B. Kaler
Index
More information

Index

names of stars, 117-125
table of, 120125
variable star names, 132-133
nanometer, 379
Nasmyth focus, 390-391
natal astrology, 342
natal horoscope, 344
National Bureau of Standards, 190
National Institute for Science and Technology, 190
National Physical Laboratory, 182
native, 342
nautical mile, 14
nautical twilight, 202
navigation, see celestial navigation
Navstar, see Global Positioning System
NBS, see National Bureau of Standards
neap tides, 265
nebulae, 141-142
Neptune, 339, 341
discovery of, 321
mythology of, 299
satellites of, 341, 351, 353
Nereid, 341, 351
New General Catalogue, 140
new Moon, 222
calendrical, 224
Newton, Isaac, 241, 316, 391
Newton’s generalization of Kepler’s laws, 318-320
Newton’s law of gravity, 317-318
Newton’s laws of motion, 316-317
Newtonian focus, 390-391
NGC 1977, 141
NGC 2451, 139
NGC 2561, 139
night and day, 56
NIST, see National Institute for Science and
Technology
Noah, 416
noctilucent clouds, 409-410
nodes of an orbit, 247,
symbols for, 300
non-stellar objects, 140
noon, 56, 69-70
north, 21
North America Nebula, 133
north celestial pole, 18
locating, 27
north ecliptic pole, 58
north galactic pole, 135
north pole, 12
celestial sphere from, 48
north star, see Polaris
Northern Cross, 114, 137
see also Cygnus
northern lights, see aurora
Norton’s Star Atlas, 211
Nova Cygni 1975, 133
Nova Herculis 1934, 133
Nova Persei 1901, 133
novae, 133-34
Nu Puppis, 151

489

nucleus of a comet, 356
nutation, 158-159

Oberon, 340, 351
objective, 387
oblate spheroid, 10, 146-147
obliquity of the ecliptic, 58-61
change in, 160
observatories, 395, 399-400
obtuse angle, 3
occultations of the Moon, 254-255
ocean tides, 262-268
Oceanus Procellarum, 238-239
octaetris, 291
Octans, 104, 157
octant, 214
Old Royal Greenwich Observatory, 14, 15
Olympus Mons, 331, 334
Omega Carinae, 151
Omega Centauri, 140
Omicron Ceti, see Mira
On the Phaenomena, 95
Qort, Jan, 360
Qort comet cloud, 359-360, 377
open clusters, 136139
Ophiuchus, 95, 99, 102, 430
Oppolzer, T. 279
opposition, 300-301
orb, 343
orbital elements, see elements of an orbit
orbiting telescopes, 400403
table of, 401
orbits, 239--249
asteroids, 354, 356
chaotic, 324
cometary, 358-362
Earth, 74, 164-166
elements of, 244-249
meaning of, 241
minimum energy, 325-326
Moon, 239-251
perturbations of, 249, 320-321
planets, 292-297
resonances in, 322
spaceflight; 324-328
tidal effects on, 265-266
Orcas, 299
origin of coordinate system, 4
Orion, frontispiece, 95, 97-98, 102, 109, 134, 136,
210
belt, 210
from north pole, 48
from south pole, 52
Orion Nebula, 141
osculating orbit, 249
ozone layer, 405

Palomar five-meter telescope, 391

Palomar Observatory Sky Survey, 209-210, 393
Palomar Schmidt telescope, 394

parabola, 318
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parallactic angle, 39, 468
parallax of the Moon, 214, 251-253, 438
parallax of the Sun, 252
parallaxes of stars, 129-130, 161, 206
parallels of latitude, 13
parhelia, see mock suns
parhelic circle, 423
Parry arc, 421-423
partial eclipses, 269-270
Pegasus, 101
Great Square of, 109
pendulum astrolabe, 217
pendulum clock, 183-184
penumbra, 269, 272
periastron, 244
perigalacticum, 245
perigee, 244
perihelion, 165, 244
periodic perturbations, 249
permanent aurora, 431
Perseids, 363, 368
Perseus, 98, 101, 105
myth, 101
perturbations of an orbit, 249
of planetary orbits, 320-321
phases of the Earth, 229, 233
phases of the Moon, 221-233
rising and setting times for, 221-229
phases of planets, 307-308
Philosophiae Naturalis Principia Mathematica, 316
Phobos, 348-349
Phoebe, 351
photographic magnitude, 117
photographic zenith tube, 180-182
photons, 379
photosphere, 285
Pioneer spacecraft, 326
Pisces, 102
Sun in, 57
Piscis Austrinus, 102, 104
Plancius’ constellations, 100
plane polarization, 386-387
plane triangle relations, 466467
plane trigonometry, 463-467
planetary aspects, see aspects of the planets
planetary precession, 159—-160
planetesimals, 376
planetoids, see asteroids
planets, 292-345
aspects of, see aspects of the planets
names of, 297-299
orbital elements, table of, 294
orbits of, 292-297
organization of, 292-293
physical natures of, 328-342
sidereal periods of, 294, 297
Planisphere contenant les Constellations Célestes of
Lacaille, 106, 126
Pleiades, 109, 115, 128, 136, 293
Pleione, 115
Plough, see Big Dipper

Index

plumb bob, 17
plumb line, 17
Pluto, 339-340, 342, 376
discovery of, 321-322
mythology of, 299
orbit of, 296-297
satellite of, 339-340, 342, 351
PM, see post meridiem
pointers, 96, 111
polar angle, 9
polar axis of telescope, 88
polar distance, 25
polar flattening, 145-146
polar motion (Earth), 185-186
Polaris, 22, 27, 96-97
precession, 150, 153
polarities, 342-343
polarization, 386387
pole stars, 150-151
poles, 8
Pollux, 118
Poniatowski’s Bull, 106
Poseidon, 299
positional astronomy, 205-211
post meridiem, 67, 69-70
Praesepe, 110, 136
precession, 145-160
cause of, 147-148
coordinate changes, 153-157
determination of, 208
discovery of, 152
luni-solar, 159
nutation, 158-159
of the equinoxes, 151-153
period of, 148
planetary, 159-160
polar motion, 149-151
sidereal year, 178
table of, 156
visibility of constellations, 157-158
year, definition of, 158
precession of the equinoxes, 151-153
see also precession
Precise Time Service Department, 190
primary rainbow, 416-418
prime focus, 390
prime meridian, 12
prime secondary circle, 9
prime vertical, 25
primum mobile, 312
Principia, 316
prism, 383
Procyon, 97, 111
from north pole, 48
prominences, 429—430
proper motion, 205
proper star names, 117
table of, 120-125
Proteus, 351
Proxima Centauri, 131
Ptolemaic system, 311-312
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Ptolemy, 95, 106, 311

Puczobut’s constellation, 110

Puppis, 101
Pyxis, 104

Quadrans, 106

Quadrantids, 107, 110, 363
quadrants, trigonometric relations among, 465

quadrature, 300-302
quadruplicities, 343
qualities, 343

quartz crystal clock, 183
quincunx, 300

quintile, 300

radiant, 363
radio, 381
radio arrays, 395

radio interferometers, 395, 397-398
radio telescopes, 395-398

largest, 397-398
rainbows, 416419
Rappaport, B., 211
rays on Moon, 236-239

reflecting telescopes, 388-394

largest, 397
reflection, 381-382

refracting telescopes, 387-389

largest, 397

refraction, 194-196, 381-382

atmospheric, 195-196

sunrise and sunset, 196-198, 435-436

Regiomantanus, 343

regression of lunar nodes, 249

nutation and, 159
Regulus, 118
relativity, 188, 323

resolving power, 393-395

resonances, 322

retrograde motion, 304-306
revolution of Earth, 55-58

Ridpath, Ian, 101
Rieskessel, 372, 374
Rigel, 97, 117, 118
right angle, 3

right ascension, 84-88

right triangle relations, 463464
rings of planets, 333, 339
rising (of stars, etc.), 31, 3442

at equator, 51-52
azimuths of| 432
hour angles of, 433

in northern latitudes, 4647
in southern latitudes, 52-53

summary of, 53-54
rising of the Nile, 128
River Oceanus, 310
Rodgers, Richard, 104
Roman calendar, 175
Rosh Hashanah, 62
rotation poles, Earth, 12

Royer’s constellation, 100

Sagitta, 102
Sagittarius, 135, 137, 151, 157
Sun in, 57

SAOQ catalogue, see Smithsonian Astrophysical

Observatory Catalogue
saros, 282
satellite navigation, 219
satellites, 346-354
re-entries of, 368
table of, 347-348
telescopes on, 400401
Saturn, 333, 338, 339
mythology of, 299
polar flattening of, 146
satellites of, 333, 338, 350-352
scattering, 403, 405
Scepter and Hand of Justice, 110
schiefspiegler, 390, 392
Schiller, Julius, 107, 125
constellations, 111

Schmidt telescopes, 393-394

491

Scientific Research Council of Great Britain, 209

scintillation, 412-415
Scorpio, see Scorpius
Scorpius, 97, 102, 134, 430
claws of, 97, 111
Sculptor, 135
Scutum, 105
seasons, 61-62,
origin of, 73-74
secant, 466467
secondary great circles, 9
prime, 9
secondary rainbow, 417418
seconds of arc, 3
secular perturbations, 249
seeing and scintillation, 412415
seeing disk, 413-414
semidiameter of the Sun, 193-194
sunrise and sunset, 196-197, 435-436
semimajor axis of ellipse or orbit, 165, 244
semi-sextile, 300
semi-square, 300
Serpens, 102, 119
sesquiquadrate, 300
setting {of stars, etc.), 31, 34-42, 432, 433
northern latitudes, 46
summary of, 53
setting circles of telescope, 88
sextant, 214, 215
sextile, 300-302
shadow bands, 287
short-period comets, 358, 360
Siberian meteorite strike, 373
sidereal astrology, 342
sidereal day, 81-82
sidereal period of Moon, 233-235
as orbital element, 247
sidereal periods of planets, 294, 297
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sidereal time, see local sidereal time
sidereal year, 158, 178
Sif Mons, 333
sigma point, see equator point
Sigma Octantis, 104, 114, 150
signs of the zodiac, 341-342
sine, 463-465
single constellations, 99
single slit experiment, 383-385
Sirius, 97, 111, 118, 128
from north pole, 48
61 Cygni, 119, 129, 206
Skalnate Pleso Atlas of the Heavens, 211
sky color, 403-408
small circles, 6
Small Magellanic Cloud, 137, 144, 150, 151, 158
Smart, Tim, 120, 125
Smithsonian Astrophysical Observatory Catalogue,
209-210
Sobieski, John, 105
solar aureole, 420
solar coordinates, see Sun, coordinates
solar day, 80-82
solar declination graph, 433
solar eclipse table, 276-278
solar eclipses, see eclipses
paths of, 279-282
phenomena of, 285-288
table of, 274-276
solar flares, 429-430
solar magnetic cycle, 426429
Solar System
age of, 371
asteroids, 354-356
comets, 355-362
dust, 137
flattening of, 146
meteorites, 363, 368-373
meteors, 363-369
origin of, 375-377
planets, 292-343
satellites, 346-354
zodiacal light, 373-375
solar tides, 263-264
solar time, 67-71, 163, 166173
local apparent, 69, 163
local mean solar time, 166169
standard time, 169-173
Universal Time, 172173, 185-187
solar wind, 356, 425
solstices, 61
daily paths of, 64
Sosigenes, 175
south, 21
south celestial pole, 18
motions around, 52
south ecliptic pole, 58
south galactic pole, 135
south pole, 12
Southern Cross, see Crux
southern lights, see aurora

space telescopes, 400-403
table of, 401
spaceflight, 324-328
spacetime, 323
special relativity, 323
spectral order, 385
spectrograph, 387
spectrum, 382
speed, 316
spherical triangle, 38
spherical trigonometry, 467475
Spica, 112
spiral arms of the Galaxy, 138
spring, 61
spring tides, 265
standard meridian, 169
standard time, 169-173
star atlases, 209-211
star catalogues, 208-211
epochs of, 155
star clusters, 136-140
globular, 139-140
open, 136-139
star maps, 125-128, 209-211, 456462
stars, 93144
birth of, 138
blue, 134
brightnesses of, see magnitudes
catalogues of, 119-120
clusters of, 136140
colors of, 115-117
confusion in names of, 118-119
coordinates of prominent, table of, 182
distances of, 128-129
double, 129
exploding, 133-134
formation of, 375-376
Gould’s belt, 135
magnitudes of, 112-115
maps of, 125-128, 456462
Mitky Way, 134-139
names of, 117-125
novae, 133
number visible to naked eye, 408
parallaxes of, 129-130, 161
supernovae, 134
temperatures of, 116-117
variable, 131-133
stationary planets, 304
Stonehenge, 160
stony-iron meteorites, 369
stony meteorites, 369, 373
summer, 61
summer solstice, 61
Summer Triangle, 111, 137
Sumner, Captain Thomas, 215
Sumner line, see line of position
Sun, 285-286, 427-431
active, 427-431
annual motion of, 58-63
apparent, 68
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atmospheric refraction of, 195-196
chromosphere of, 285-286
circumpolar, 78-79, 202
color in atmosphere, 404408
coordinates of, 433, 438
corona of, 285, 429
coronal mass ejections from, 430
dates of passage through zodiac, 102
declination of, 73, 75, 433
distortion in atmosphere, 412413
eclipses of, 268-288
ecliptic coordinates of, 92
flares on, 429430
mean, 67
parallax of, 252
photosphere of, 285
prominences on, 429430
rotation of, 427
semidiameter of, 193-194
tides produced by, 263-265

sun pillars, 410-411

sundial, 67-68

sundogs, see mock suns

sunrise, see sunrise and sunset

sunrise and sunset, 74-80, 193-203, 440447
atmospheric refraction effects, 196, 198

azimuth, 75-76, 194, 432
earliest and latest, 169
graphs for, 432, 433, 435, 436
hour angles, 76, 433
summary, 198-200
tables of, 440447
sunrise and sunset on the Moon, 239
sunset, see sunrise and sunset
sunset phenomena, 408
Sun-sign astrology, 341
sunspot cycle, 427429
sunspots, 427-429
superior conjunction, 300-301
superior planets, 292-293
Supernova 1987a, 134
supernovae, 134
supernumerary bows, 417
Swift, Jonathan, 348
synchronous rotation, 239
Moon, 239
synodic month (period), 229, 233-235
synodic periods of the planets, 302-303
Syntaxis, 95, 311
syzygy, 300

TAI, see atomic time

tails of a comet, 356-358

Talcott pairs, 218-219

tangency, 17

tangent, 463465

Tau Herculis, 150

Taurus, frontispiece, 136, 151

TDB, see Barycentric Dynamical Time
TDT, see Terrestrial Dynamical Time
tektites, 372, 375

telescopes, 387404
aberrations of, 392-393
adaptive optics, 414
amateur, 400401, 404
binoculars, 400
finder, 88
orbiting, 400403
radio, 395, 397-398
reflecting, 388-394, 397
refracting, 387-389, 397
resolving power of, 393-395
Schmidt, 393-394
setting of, 88-89, 155
space, see orbiting telescopes
table of largest, 397-398
very long baseline interferometers, 189

Telescopium, 157

temperatures of stars, 116-117

terminator, 224

Terrestrial Dynamical Time, 188

terrestrial planets, 292-293

terrestrial position, 216-219

Tharsis bulge, 331, 334

third quarter Moon, 229, 231

Thornhill, Sir James, 126

Thuban, 150

tidal bores, 266

tides, 262-268

slowing of Earth’s rotation, 185, 267-268

slowing of Moon’s rotation, 267-268
time, 32, 33, 163-192
atomic, 188
ephemeris, 187-188
local apparent solar, 69, 163
local mean solar, 166-169
measurement, 179-189
services, 189-192
sidereal, 83-84
signals, 189-192
solar, 63, 67-71
standard, 169-173
systems, table of, 190
units, 33
Universal Time, 172-173, 185-187
zones, see time zones
time zones, 169-172
map of, 172
table of, 172
timekeeping, 185-192
Tirion, Wil 211
Titan, 333, 351-352
Titania, 340, 351
Titius, Johann, 296
Tombaugh, Clyde, 321
total eclipses of the Sun, 271
transit of meridian, 31
transits of Venus and Mercury, 308-310
transformations of coordinates, 468475
Triangulum, 103, 105
Triangulum Minor, 103
Triangulum Nebula, see Messier 33
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trigonometric functions, 463—466
relations among, 465-466
trigonometry, 463—475
plane, 463-467
spherical, 467-475
trine, 300
Triton, 341, 351, 353, 376
tropic of Cancer, 76, 151
tropic of Capricorn, 76, 151
tropical astrology, 341
tropical year, 158
tropics, 76-77
Trojan asteroids, 354, 356
true place, 208
22° halo, 420-421
twilight, 80, 201-203, 448-455
graph of, 437
tables of, 448455
twinkling, 298
see also seeing and scintillation
Tycho Brahe, 134, 314
Tycho’s star of 1572, 134

UFOs, see unidentified flying objects
ultraviolet, 380

Ulugh Begh, 95

umbra, 269-272

Umbriel, 340, 351

unidentified flying objects, 423-425

United States Coast and Geodetic Survey, 267

United States Naval Observatory, 181
Precise Time Service Department, 190

Universal Time, 172-173, 185-187

upper tangential arc, 421-423

upper transit or culmination, 31

Uraniborg, 314

Uranographia of Bode, 105, 126

Uranographia of Hevelius, 103, 125

Uranographia Britannica of Bevis, 104, 126, 150

Uranometria of Bayer, 103, 108, 125
Uranometria 2000, 211
Uranus, 339, 340
discovery of, 321
mythology of, 299
satellites of, 340, 351
Ursa Major, 33, 96-98, 107, 134
Ursa Minor, 27, 97, 104, 150
UTO, 187
UT1, 187
UT2, 187
UTC, see Coordinated Universal Time

Valles Marineris, 331, 335
Van Allen radiation belts, 425, 427
variable stars, 131-133

eclipsing, 131

intrinsic, 131-133

names of, 132-133
variation (of lunar orbit), 250
Vega, 111, 116, 119, 151
Vehrenberg, H., 211

Vela, 101
velocity, 316
Venera spacecraft, 326
Venus, 330-331
as a UFO, 424-425
maximum brilliance of, 307-308
mythology of, 298
phases of, 307-308
transits of, 309-310
visibility timetable, 306
vernal equinox, 61,
symbol for, 62, 63, 300
table of constellation passages by, 152
vertical circles, 22
Very Large Array, 395, 398
Very Long Baseline Array, 395
very long baseline interferometer, 189, 395
Vikings I and 2, 326
Virgo, Sun in, 57
visual magnitude, 117
VLBI, see very long baseline interferometer
volcanism and lunar eclipses, 284
volcanism on the Moon, 236
volcanism and sky color, 408
Voyagers I and 2, 326-328

waning phases of the Moon, 229-233
Water Jar, 111

wavelength, 378-379

waxing phases of the Moon, 222- 224
weight, 317-318

west, 21

western elongation, 299

wet constellations, 102

winter, 61

winter solstice, 61

Winter T'riangle, 97, 111

WWYV, 191

WWVH, 191

X-rays, 380

Yale Bright Star Catalogue, see Bright Star
Catalogue
year, 55-62, 158, 178
holidays in, 62
precessional effects in 158
sidereal, 158, 178
tropical, 158
Yerkes 40-inch telescope, 389, 400
Yom Kippur, 62
Yutu, 139

zenith, 16

zenith angle, 38, 468

zenith distance, 22

zero point, see origin of coordinate system
Zeta Aurigae, 131

Zeta Geminorum, 132

Zeta Orionis, 210

Zeus, 299
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zodiac, 56-58, 95-98, 102
passage of Sun through, 102
passage of vernal equinox through, 152
signs of, 341-342
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zodiacal light, 136-137, 373-375
zone description, 172

zone time, see standard time
Zubeneschamali, 116

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521499186
http://www.cambridge.org
http://www.cambridge.org

