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o Symbols ®

’ (arc minute), measuring with, 109, 304
” (arc second), measuring with, 109, 304

o/ ] o

AAVSO (American Association of Variable
Star Observers), 195-196
absolute magnitude, 47
accretion disk, black holes and, 223
active galactic nuclei (AGN)
energy powering, 229
terminology for, 227-229
unified model of, 230
albedo map, viewing Mars with, 112
Algol, the Demon Star, eclipsing, 192-193
aliens. See Search for Extraterrestrial
Intelligence (SETI)
Allen Telescope Array, 239
Alpha Canis Majoris, 194-195
Alpha Centauri system, 193-194
ALPO (Association of Lunar and Planetary
Observers), 113
alt-azimuth mount, 52, 53
American Association of Variable Star
Observers (AAVSO), 195-196
Andromeda Galaxy
distance of, 22
near Milky Way, 201
viewing, 214-215
anisotropies, in cosmic microwave
background, 259
annihilation radiation, 251
antimatter, 251-252, 301
antipode of Caloris, 98
apparent magnitude, 47
arc aurora, 79
arc minute ("), measuring with, 109, 304
arc second ("), measuring with, 109, 304

artificial satellites
about, 72-73
around Mars, 100
viewing, 73-74
Association of Lunar and Planetary
Observers (ALPO), 113
associations, of Milky Way, 199
asterism, defined, 10, 301
Asteroid Belt, 116-117, 270
asteroidal meteoroid, 58
asteroids
defined, 115-116, 301
invisibility of multiple, 270
largest of Asteroid Belt, 116
naming, 71
protecting Earth from, 119-120, 270-271
shape of, 271
threat of near-Earth, 118-119
viewing, 120-121
astronomers, function of, 10-11
Astronomical League, 31
astronomical observations, reporting, 83
Astronomical Society of the Pacific, 31
astronomical unit (A.U.), defined, 23, 304
astronomy clubs, 30-31, 56
astronomy, defined, 10
Astronomy magazine, 32
AstroWeb Directory of Observatories and
Telescopes, 36
atmosphere
on Earth, 80
on Jupiter and Saturn, 124
on Mercury, 99
on moon, 93
atmospheric turbulence, good versus bad
seeing and, 55
A.U. (astronomical unit), defined, 23, 304
aurora australis (Southern Lights), 79
aurora borealis (Northern Lights), 79
auroral ovals, 79



306

Astronomy For Dummies, 2nd Edition

auroral zones, 79

auroras, 79

autumnal equinox, 85

axis, tilt of, cause of seasons, 84-86

ol e

Baily’s Beads, during eclipse, 165
Baltis Vallis (rille), 99-100
barometric pressure, 99, 124
barred spiral galaxies, 212
baryonic dark matter, 248
Beehive star cluster, 202
Beta Persei, eclipsing, 192-193
Betelgeuse (star), in Orion, 44-45, 195
Big Bang

about, 253-254

defined, 27

evidence of, 254-255

reliability of theory, 271-272

TV evidence of, 268
Big Dipper, 11, 44
binary stars

about, 183-184

defined, 301

Doppler Effect and, 184-185

eclipsing, 192-193
binoculars

about, 48

acquiring basic, 56

H-alpha, 158

purpose of, 41-42

selecting, 49-50

sun safety and, 54

understanding numbers on, 49
biosphere, 80
BL Lacs (BL Lacertae objects), 228
black holes

about, 176-178

defined, 219, 301

escaping from, 219-220

galactic bulge and, 230

measurements of, 222

observable material around, 223

parts of, 220-223

powering AGN, 229

types of, 220

warping space and time, 224-225

blazars, 228

bolide (meteor), defined, 60, 301

brilliance, measuring star, 20-22

British Astronomical Association, 31
brown dwarf stars, on H-R diagram, 183
Butler, Paul (extrasolar planet studies), 243

oo

Callisto, 127
Caloris basin, 98
canals, on Mars, 102
canyons, on Mars, 102
Carina Nebula, 210
Cassegrain reflector telescopes, 51
Cassini division, 130
Cassini probe, Saturn and, 132, 133
cataclysmic variable, 190
celestial sphere, understanding, 25
Centaurus A Galaxy, 216
central peaks, on moon, 91
central stars of planetary nebulae, 173
Cepheid variable stars, 188-189
Ceres (asteroid), 116, 117
Charon (Pluto’s moon), 138-139
Chicxulub crater, 118
Chiu, Dr. Hong-yee (defining quasars), 225
chromosphere (sun), 149
Ciel & Espace magazine, 33
circumpolar stars, 44
clouds, 123, 124-125
Coal Sack nebula, 210
cold dark matter, 247
color, 53, 178-180
color sphere (sun), 149
color-magnitude diagram. See H-R diagram
coma, 66, 68
cometary meteoroid, 58
comets
defined, 65, 301
finding with ephemeris, 26
hitting Jupiter, 129
versus meteors, 65
naming, 71
random searching for, 70
reporting, 72
searching for, 70
structure of, 65-68
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systematic searching for, 70-72
tails, 67-68, 265
viewing, 68-69
comparison charts, 195
comparison stars, 41
conjunction, 106, 107
constellations. See also specific
constellations
brightest stars of, 16-19
containing brightest stars, 46
defined, 301
naming, 12-16
tracking, 43
continental drift, 78, 100
convection zone (sun), 148
Coordinated Universal Time (UTC), 83, 84
Copernicus, Nicholas (17th-century Polish
astronomer), 113
core (sun), 147-148
corona (sun), 149, 163
coronal mass ejections, 150-151, 153
cosmic microwave background
Big Bang theory and, 254-255
finding variations in, 259
mapping universe with, 260
TV snow and, 268
understanding universe from, 258-259
cosmic voids, super clusters and, 218
Crab Nebula, 209
craters
on asteroids, 117
defined, 301
on Mercury, 98
on moon, 90-91
on Venus, 100
critical density, 248, 257
cruises, eclipse, 38, 39-40
cryosphere, 80
cryovolcanism, 137
curtain aurora, 79

o) e

dark energy, 258, 301
dark matter
about, 245-246
classes of, 248-249
defined, 301

evidence of, 246-248
searching for, 249-251
dark nebulae, 205-206
declination circles, 25
declination (Dec), 24-26, 106, 304
degrees, measuring sky objects with, 109
Delta Aquarids (meteor showers), 62
dimming technique, 241
Dione (Saturn’s moon), 133
Dirac, Paul (antimatter studies), 251
distance
measuring with light-years, 22-23, 269
measuring with standard candles, 262
Dobsonian reflector telescope, 51, 52
dog star (Sirius), 194-195
Doppler Effect
binary stars and, 184-185
defined, 301
measuring binary star eclipses, 192
Double cluster, 202
double stars, 187, 302
Drake Equation, 234, 236
Drake, Frank (alien searches), 234
drapery aurora, 79
Dubhe (star), finding North Star with, 44
Dumbbell Nebula, 209
dust tails, comet, 67
dwarf galaxies, 213-214

oF o

Earth
about, 77-78
asteroids hitting, 117
estimating age of, 86
four views of, 80
geomagnetic field on, 81
magnetic properties of seafloor, 82
Mars rocks on, 266-267
versus Mercury, Venus, Mars, 103-104
motion of, 27-28
ocean tides on, 266
as origin of moon, 94-95
phases of, 89
protecting from asteroids, 119-120
threat of asteroids near, 118-119
understanding regions of, 80-81
unique characteristics of, 78-79
unusual matter of, 266
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eclipse cruises and tours, 38-40
Eclipse Shades, 164
eclipses
defined, 302
lunar, 89-90
path of totality, 38
solar, 162-166
viewing Jupiter’s moons and, 128
eclipsing binary stars, 192-193
ecliptic, sun’s movement and, 43
Edmund Scientific, moon maps at, 92
Eight-Burst Nebula, 210
Einstein, Albert (theory of gravity), 26, 27
elliptic latitude, 106
elliptic longitude, 106
elliptical galaxies, 212-213
elongation, 106
end states of stellar evolution
black holes, 176-178
central stars of planetary nebulae, 173
neutron stars, 175-176
star lifecycle and, 170
supernovas, 174-175
white dwarf stars, 174
energy
dark, 258
generated on Jupiter and Saturn, 124
powering AGNs, 229
powering inflation, 256-257
produced by sun, 152
sun’s nuclear fusion and, 146
ephemeris, finding comets with, 26
equatorial mount, 52-53
equipment, acquiring basic, 56. See also
specific equipment
escape velocity, 219-220
Eta Aquarids (meteor showers), 62
Europa, 128
European Space Agency, Mars images
from, 100
Evening Star, changing, 105
event horizon, black holes, 177, 221-222
expanding universe. See universe
extrasolar planets
around 51 Pegasi, 242-243
around Upsilon Andromedae, 243
continuing search for, 243-244
finding, 240-241
extrinsic variable stars, 188

ofFe

face on Mars, 103

festoon, defined, 126

fireball meteor, 59-60, 302
flashlight, using red-light, 47, 63
following spot (sunspots), 151

Ford, Kent (dark matter studies), 246-247

fossil evidence, of life on Mars, 103
Foucault pendulum, 42-43

full Moon, 88, 93

full-aperture solar filters, 159

oG o

galactic bulge, 200, 230
galactic center, of Milky Way, 200
galactic disk, of Milky Way, 199
galactic equator, of Milky Way, 200
Galactic Latitude, 200
Galactic Longitude, 200
galactic plane, of Milky Way, 200
galactic rim, of Milky Way, 201
galactic year, 27, 200
galaxies. See also specific galaxies
clusters of, 217-218
dark matter effect on, 246-247
defined, 302
Local Group of, 216-217
low surface brightness, 214
versus nebulae, 208
radio, 228
Seyfert, 229
types of, 211-214
viewing, 214-216
Galilean moons, 127-130
Galilei, Galileo (17th-century Italian
astronomer)
projection technique of, 156
stopping down of telescopes, 159
viewing sun, 155
gamma ray bursts, 191-192, 302
Gamow, George (physicist), 254
Ganymede (Jupiter’s moon), 128, 129
gas-giant planets, 124. See also Jupiter;
Neptune; Saturn; Uranus
Geminids (meteor showers), 62
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General Theory of Relativity (Albert
Einstein), 27

geography

of Mars, 101-102

of Mercury, 98-99

of Venus, 99-100
geology, of moon, 90-91
geomagnetic storms, solar wind and, 153
Georgia State University Observatory, 35
Giant Impact theory, moon’s origin, 94-95
giant molecular clouds, 206
globular star clusters, 189, 203-205
glow aurora, 79
gravitational lensing, 193, 250-251
gravity

about, 26-27

of black holes, 176-177

effect on sun, 147

shape of Milky Way and, 199
Great Walls, 197, 218
greatest eastern elongation, 106, 108
greatest western elongation, 106, 108
Greek alphabet

letters and corresponding symbols, 14

naming stars and, 13
Greenwich Mean Time, defined, 83
Griffith Observatory and Planetarium, 35
Guth, Allen (inflation theory), 255

o o

H Il regions, 171, 205

Hale-Bopp, comet, 69

half Moon, 88

Halley’s Comet, 65, 69

halo event (sun), 150

H-alpha solar filters, 158

Hayden Planetarium, 36

helium, Big Bang theory and, 255

Herbig-Haro objects, 171

Hertzsprung, Elnar (H-R diagram), 178

Hertzsprung-Russell diagram. See H-R
diagram

Hipparchos (developing magnitude
classes), 20-21

horizon, naked-eye observation and, 47

hot Jupiters (extrasolar planets), 242-243

H-R diagram
brown dwarf stars on, 183
classifying luminosity on, 180
interpreting, 182
plotting spectral type, 178-179
spectral classes for, 179-180
star mass and, 181
Hubble constant, 261
Hubble, Edwin P. (astronomer)
expanding universe discoveries, 254
The Realm of the Nebulae, 208
Hubble Flow, 27
Hubble Space Telescope, 73, 74, 271
Hubble’s Law, 261
Hyades star cluster, 202
hydrogen-burning shell, of red giants, 172
hydrosphere, 80
Hygiea (asteroid), 116
hypernovas, 191-192

o]e

ice, on Mars, 101
icy planets, 136
impact basins, on Mercury, 98
impact craters, 90, 98
inferior conjunction, 107, 108
inferior planet, 107
inflation
Big Bang theory and, 255-256
energy powering, 256-257
shape of universe and, 257
interarm regions, of Milky Way, 199
intermediate mass black holes, 178
International Astronomical Union
naming sky objects and, 71
purchased star names and, 15
reporting comets to, 72
standards by, 13
International MarsWatch 2003 Web site,
monitoring Mars and, 112
International Space Station, seeing, 73, 74
Internet
astronomy resources on, 31-32
finding astronomy clubs on, 30-31
observatories on, 35-36
satellite viewing predictions on, 74
viewing sun images on, 167
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intrinsic variable stars, 188
Io (Jupiter’s moon), 127, 128
Iridium satellites, viewing, 74
irregular galaxies, 213

o]c

jets, of quasars, 226
Jewel Box star cluster, 203
Jewitt, David (finding Kuiper Belt
Objects), 139
Jupiter
about, 123-125
comets hitting, 129
Great Red Spot on, 126
moons of, 127-130
rings of, 127

oo

Kirshner, Robert (Bootes Void), 218
Kitt Peak National Observatory, 35
Kuiper Belt Objects (KBOs), 139-140

o/ o

Lagoon Nebula, 210
lame duck stars, 22
Large Magellanic Cloud Galaxy, 201,
215-216
leading spot (sunspots), 151
Leavitt, Henrietta (astronomer), 188
lenticular galaxies, 212
Leonids (meteor showers), about, 62
Levy, David (amateur astronomer), 70, 129
life
on Earth, 78, 79
on Mars, 102-103
light, distinguishing objects with, 11-12
light pollution
interfering with stargazing, 46-47
viewing in city versus remote areas, 9
viewing Milky Way and, 198
light-years
defined, 304
measuring distance with, 22-23, 269
limiting magnitude, 47
Lincoln Near Earth Asteroid Research
(LINEAR) project, 120

lithosphere, 80
Little Dipper, finding North Star in, 44
Local Apparent Sidereal Time, 84
Local Group of Galaxies
about, 216-217
Earth’s movement around, 27
Loch Ness Productions planetariums, 36
long period variable stars, 189
low surface brightness galaxies, 214
Lowell Observatory, 34-35
Lowell, Percival (astronomer)
Mars canals theory, 102
theory of Pluto’s existence, 267
lucida, identifying stars as, 15
luminosity
classifying stars, 180
of sun, 146
lunar charts, sources of, 92
lunar eclipse, 89-90
lunar highlands, 91
lunar limb, 163
lunar mountains, 92
Lunar Prospector
magnetic fields on moon and, 95
water on moon and, 91
lunation, moon phases and, 88
Luy, Jane (finding KBOs), 139
Lyra constellation, stars in, 195
Lyrids (meteor showers), 62

ol o

MACHOSs (massive compact halo objects),
searching for, 250

magazines, astronomy resources, 32-33
magnetic fields

on Earth, 81

on Jupiter and Saturn, 124

on Mars, 101

on Mercury, 98

on moon, 95

on sun, 149-150
magnetographs, 149-150
magnetosphere

defined, 81

solar plasma and, 153
magnitude

of brightest stars, 46

defined, 304
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definitions for differing purposes of, 47
measuring star, 16, 20-22
systematic progression of, 21
main sequence stars
about, 172
on H-R diagram, 182
star lifecycle and, 170
Maksutov-Cassegrain telescopes
about, 51
advantage of, 54
sun viewing with, 156
Marcy, Geoff (extrasolar planets), 243
Maria Mitchell Observatory, 35
maria, on moon, 91
Mariner 10 spacecraft, Mercury and, 97-98
Mars
about, 101-102
backtracking of, 111
comparing to Earth, 104
investigations of, 97
rocks from, on Earth, 256-267
theories of life on, 102-103
viewing, 110-113
Mars Global Surveyor (MGS), 100
Mars Odyssey spacecraft, 100
massive compact halo objects (MACHOs),
searching for, 250
Mauna Kea Observatories, 35
maxima, 193
Mayor, Michel (extrasolar planets), 242
Meade ETX-90PE telescope
about, 54-55
sun viewing with, 156
Merak (star), finding North Star with, 44
Mercury
about, 98-99
comparing to Earth, 103-104
investigations of, 97-98
transit of, 113
viewing, 105, 107, 113-114
MESSENGER (MErcury Surface, Space
ENvironment, GEochemistry, and
Ranging), probing Mercury, 98
Messier 32 Galaxy, viewing, 215
Messier Catalog, 20
Messier Catalog Web site of Students for
the Exploration and Development of
Space, 20

Messier, Charles (18th-century French
astronomer), 20
The Messier Objects (Stephen J.
O’Meara), 20
meteor crater, 118
meteor showers
about, 59, 61-63
defined, 61
photographing, 64
top annual, 62
viewing, 63-64
meteor train, 60
meteorites
about, 58
defined, 57, 302
naming, 71
radioactive dating, 86
temperature of, 269
meteoroids
defined, 57, 302
types of, 58
meteors
about, 59-61
versus comets, 65
defined, 57, 302
naming, 71
photographing, 64
MGS (Mars Global Surveyor), 100
microlensing, defined, 193
microlensing events, viewing, 193
micrometeorites
about, 58
on Earth, 265
Milky Way
about, 197-198
history of, 198-199
locating, 200-201
naked-eye observation and, 46
shape of, 199-200
viewing objects beyond, 201
minima, 193
Minor Planet Center (MPC), 118
Mira stars, 189
moon (Earth’s)
about, 87
asteroids hitting, 117
dark side of, 93-94
geology of, 90-91
lunar eclipse, 89-90
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moon (Earth’s) (continued)

phases of, 87-89

theory of origin of, 94-95

viewing near side of, 91-93
moon maps, sources of, 92
moon shadow, on Jupiter, 128-129
moons

Jupiter’s, 127-130, 133

Neptune’s, 137

Pluto’s, 138-139

Saturn’s, 132-133

types of, 133

Uranus’s, 136-137
Morning Star

changing, 105

planets as, 270
motion, and space, 27-28
Mount Wilson Observatory, 35
mounts, for telescopes, 52-53
MPC (Minor Planet Center), 118
multiple stars, 187

o\ o

naked-eye observation
about, 45-47
brightest stars for, 46
purpose of, 41
NASA, Web site as scientific resource, 32.
See also specific NASA undertakings
National Optical Astronomy
Observatory, 35
National Radio Astronomy Observatory, 35
National Solar Observatory, 35
navigation, star, 11
NCP (North Celestial Pole)
reading star maps and, 25
stargazing from Northern Hemisphere, 42
Near Earth Objects (NEOs)
about, 118-119
defined, 302
protecting Earth from, 119-120
Near-Earth Asteroid Tracking (NEAT)
project, 120
nebulae
defined, 205, 302
familiar, 205-206
versus galaxies, 208
planetary, 206-207

star lifecycle and, 170
sun becoming, 155
supernova remnants as, 190-191
viewing, 208-210
Neptune
about, 135-136, 137
viewing, 141-142
neutrinos
defined, 302
sun releasing, 153-154
neutron stars, 175-176, 302
new crescent Moon, 88
new Moon, 88
Newton, Isaac (concept of gravity), 26
Newtonian reflector telescopes
about, 51
example of, 52
projection technique with, 156-158
NGC 205 Galaxy, viewing, 215
NGC 6231 star cluster, 203
Night Sky magazine, 32
North American Meteor Network, 59
North American Nebula, 209
North Celestial Pole (NCP)
reading star maps and, 25
stargazing from Northern Hemisphere, 42
North Star (Polaris)
finding, 43-44
as a reference point, 42
tilt of Earth’s axis and, 84
Northern Coal Sack nebula, 209
Northern Hemisphere
change of seasons in, 84-86
star maps for, 293, 295, 297, 299
Northern Lights (aurora borealis), 79
Norton'’s Star Atlas and Reference
Handbook, viewing Mars with, 112
Nova Search program, 195-196
novas, 190
nuclear fusion, sun’s energy and, 146
nucleus, of comets, 65

o () o

OB associations, 205

observatories, using, 34-36

Observer’s Handbook of the Royal
Astronomical Society of Canada, 33



occultation
defined, 121, 302
timing asteroidal, 121-122
tracking asteroidal, 122
viewing Jupiter’s moons and, 128
occultation ground track, 122
oddball dark matter, 248-249
off-axis solar filters, 159
Olympus Mons (Mars volcano), 101-102
O’Meara, Stephen J. (The Messier
Objects), 20
open star clusters, 202-203
opposition, 106, 107
optical double stars, 187
optically violently variable quasars
(OVVs), 228
orbit
of binary stars, 183-184
defined, 302
Earth, seasons and, 84-86
Earth, time and, 82-83
Mars, seasons and, 101
moon phases and, 88-89
of multiple stars, 187
Newton’s law of gravity and, 26
prograde and retrograde, 133
stars, dark matter and, 246-247
superior versus inferior planets, 107
Orion constellation
about, 44-45
stars in, 195
Orion Nebula
about, 209
image of, 171
Orion ShortTube 80 mm refractor
telescope, 70
Orion Telescopes & Binoculars, source of
moon maps/lunar charts, 92
Orionids (meteor showers), 62
OVVs (optically violently variable
quasars), 228
oxygen, on Earth, 78

opPe

Pallas (asteroid), 116

Palomar Observatory, 35

parent atoms, radioactive dating and, 86
parsec, 217

path of totality
defined, 38
of solar eclipse, 165
viewing lunar eclipses and, 90
Penzias, Arno (cosmic microwave
background), 254-255
period-luminosity relation, of Cepheid
variable stars, 188-189
Perseids (meteor showers), 61-62
Personal Solar Telescope, 158
PHAs (Potentially Hazardous Asteroids),
118-119
photography
color enhanced, 53
meteors/meteor showers and, 64
solar, 167
photosphere, 147, 148-149
planet position, understanding, 106-108
planetarium programs
about, 33-34
acquiring basic, 56
searching for comets and, 71
planetariums, 34, 36
planetary nebulae, 206-207, 303
planets. See also specific planets
about, 12
defined, 302
finding extrasolar, 240-244
as Morning Star, 270
movement across sky, 43
visible at dawn 2006-2010, 277-278,
280~-282, 284-285, 286-288, 290-291
visible at dusk 2006-2010, 276-277,
279-280, 282-283, 285-286, 288-290
planisphere, tracking constellations
with, 43
plasma tail, of comets, 67-68
plate tectonics
on Earth, 78
on Venus, 100
Pleiades (Seven Sisters) star cluster, 202
Plutinos, 140
Pluto
about, 137-138
asteroid theory of, 139
KBOs and, 139-140
moon of, 138-139
predictions of existence of, 267
viewing, 142
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polar ice, on Mars, 101
Polaris. See North Star (Polaris)
polarities, sunspot cycle and, 152
Ponticus, Heraclides (Greek
philosopher), 42
position, measuring star, 24-26
Potentially Hazardous Asteroids (PHAs),
118-119
prograde orbits, 133
Project Phoenix, 237-238
projection technique, 156-158
prominences (sun), 149
protoplanetary nebulae, 207
Proxima Centauri
Alpha Centauri system and, 193-194
distance of, 22
publications, astronomy resources, 32-33.
See also specific publications
pulsars, 175-176, 303

oQo

Quadrantids (meteor showers), 62
quadruple stars, 187
quantum fluctuations, universe and, 256
quarter Moon, 88
quasars. See also active galactic nuclei
(AGN)

defined, 225-226, 303

measuring size of, 226

spectra of, 226-227

types of, 227-228
quasi-stellar objects (QSOs), 227
Queloz, Didier (extrasolar planets), 242

o R o

RA (right ascension)

defined, 106, 304

measuring star positions, 23-26
radiant, of meteor showers, 61
radiation. See cosmic microwave

background

radio astronomy observatories, 35
radio galaxies, 228

radio telescope
Allen Telescope Array, 239
image of, 235
search for aliens and, 234
radioactive dating, measuring Earth’s age
with, 86
radio-loud quasars, 227
radio-quiet quasars, 227
rays aurora, 79
rays, viewing lunar, 92
The Realm of the Nebulae (Edwin P.
Hubble), 208
red dwarfs, 172, 190
red giants, 170, 172, 303
red supergiants, 172, 182
redshift, 224, 303
reflection nebulae, 206
reflector telescopes. See also telescopes
about, 51
example of, 52
projection technique with, 156-158
versus refractor, 54
refractor telescopes. See also telescopes
about, 51
projection technique with, 156-158
versus reflector, 54
retrograde orbits, 133
revolving, defined, 27
Rhea (Saturn’s moon), 133
ridges, on Mercury, 98
Rigel (star), in Orion, 44-45
right ascension (RA)
defined, 106, 304
measuring star positions, 24-26
rilles
defined, 91
on moon, 92
on Venus, 99-100
Ring Nebula, 209
rings
of Jupiter, 127
of Saturn, 130-132
of Uranus, 136-137
rotation
defined, 27, 303
Earth’s changing sky and, 43



Earth’s, measuring time and, 82-84
Earth’s, proof of, 42—43
Jupiter’s, 124
Saturn’s, 131
synchronous, 93
of Uranus and Neptune, 136
Royal Astronomical Society of Canada, 31
Royal Astronomical Society of Canada
Observer’s Handbook, 33
RR Lyrae stars, 189
Rubin, Vera (dark matter studies), 246-247
Russell, Henry Norris (H-R diagram), 178

oS e

Sagittarius A*
about, 177
in galactic bulge, 200
Sagittarius Dwarf Galaxy, 215
satellites. See artificial satellites; moons
Saturn
about, 123-124, 130
rings of, 130-132
storms on, 132
Schmidt-Cassegrain telescopes
about, 51
advantage of, 54
sun viewing with, 156
scientific data, amateur astronomers
gathering, 39
SCP (South Celestial Pole), reading star
maps and, 25
Sculptor Galaxy, viewing, 216
seafloor, magnetic properties of Earth’s, 82
Search for Extraterrestrial Intelligence
(SETD)
defined, 303
joining projects of, 240
listening criteria of, 235-237
programs, 238-240
Project Phoenix, 237-238
using Drake Equation, 234
Search for Extraterrestrial Radio Emissions
from Nearby Developed Intelligent
Populations (SERENDIP), 238
seasons
cause of Earth’s, 84-86
Earth’s distance from sun and, 270
on Mars, 101

seeing
defined, 303
good versus bad, 55
sky conditions and, 112
SETI (Search for Extraterrestrial
Intelligence)
defined, 303
joining projects of, 240
listening criteria of, 235-237
programs, 238-240
Project Phoenix, 237-238
using Drake Equation, 234
Seyfert galaxies, 229
shadow bands, during eclipse, 164-165
sidereal clocks, use of, 83
sidereal day, 83
singularity, of black holes, 222-223
Sirius (dog star), 194-195
site, ideal stargazing, 47
sky conditions, rating, 112
sky darkness, 112
sky maps. See star maps
sky objects
artificially coloring, 53
distinguishing, light and, 11-12
naming, 71
Sky & Space magazine, 33
Sky & Telescope Australia magazine, 33
Sky & Telescope magazine Web site, 32
SkyNews: The Canadian Magazine of
Astronomy & Stargazing, 32
Small Magellanic Cloud Galaxy
near Milky Way, 201
viewing, 215-216
solar activity
about, 149-152
defined, 303
Solar and Heliospheric Observatory
(SOHO) satellite, 167
solar constant, 152
solar eclipses
about, 162
safely viewing, 163-164
table of future, 166
solar filters
front-end, 159-160
H-alpha, 158
sun safety and, 54
viewing Eclipse without, 163-164
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solar flares

about, 150-151

creating solar wind, 153
solar luminosity, 152
solar photography, 167
solar plasma, 153
solar system, Earth and, 77
solar wind

about, 153

plasma tails and, 67
Sombrero Galaxy, viewing, 215
South Celestial Pole (SCP), reading star

maps and, 25

Southern Hemisphere

change of seasons in, 84-86

star maps for, 294, 296, 298, 300
Southern Lights (aurora australis), 79
Southern SERENDIP, 238
space

motion and, 27-28

warped by black holes, 224-225
space objects. See sky objects
Spaceguard Foundation, 120
spectral classes, of stars, 179
spectral type, 178-179, 303
spectrum

defined, 178

quasar, 226-227
spiral galaxies

about, 211-212

dark matter effect on, 246-247
sporadic meteor, 59
standard candle, measuring with, 262
standard time zones, converting to

Universal Time, 84

star clusters

about, 201

defined, 303

globular, 203-205

open, 202-203
star maps

acquiring basic, 56

comparison charts, 195

International Astronomical Union and, 13

labeling stars on, 15

Northern Hemisphere, 293, 295, 297, 299
Southern Hemisphere, 294, 296, 298, 300

tracking constellations with, 43
using RA and Dec and, 25

star parties, 37
Stark Effect, understanding, 186
stars
Alpha Centauri system, 193-194
analyzing lines in spectra of, 186
ancient understanding of, 11
artificially coloring, 53
binary, 183-185
brightest, 45-46
brightest, in constellations, 16-19
classifying luminosity of, 180
dark matter effect on, 246-247
defined, 303
distinguishing, 11-12
end states of stellar evolution, 170,
173-178
exploding, 190-192
exploding, invisibility of, 267
flare, 190
lifecycle of, 169-170
main sequence, 170, 172, 182
mass determining class of, 181
massive, 173
measuring distance of, 22-23
multiple, 187
naming, 12-16
neighboring Earth, 193-195
pulsating, 188-189
spectral classes for, 179-180
spectral type of, 178-179
sun as, 146
variable, 187-188
viewing with comparison charts, 195
young stellar objects, 170, 171, 181
stellar interior, 147
stellar mass black holes, 177, 220
stellar spectroscopy, 186
Sterne und Weltraum magazine, 33
sun
about, 145-146
gravity and, 147
life expectancy of, 154-155
movement across sky, 43
regions of, 147-149
releasing neutrinos, 153-154
safely viewing, 54, 145, 155-160
versus other stars, 271
viewing Internet images, 167
viewing with H-alpha solar filters, 158
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sun’s magnetic cycle, 152 temperatures
sunspot cycle on Jupiter and Saturn, 124
defined, 151 on Mars, 101
polarities and, 152 on Mercury, 99
sunspot numbers, 161-162 on moon, 93
sunspots on Venus, 99
about, 151-152 terminator
darkness of, 267 defined, 92, 304
tracking, 160-162 on Venus, 108
superclusters, 197, 218 viewing moon and, 92-93
superior conjunction, 107, 108 terrestrial planet, 77
superior planet, 107 time
superluminal motion, of quasar jets, 226 measuring, Earth’s rotation and, 82-83
supermassive black holes, 177, 220 understanding standard systems of,
supernova remnants, 190-191, 208 83-84
Supernova Search program, 196 warped by black holes, 224-225
supernovas Titan (Saturn’s moon), 132
about, 174-175, 190-191 Tombaugh, Clyde (finding Pluto), 139, 267
defined, 303 topographical mapping, of Mars, 100
in Large Magellanic Cloud galaxy, 201 tours, eclipse, 38, 39-40
Swift satellite, hypernovas and, 191-192 transit
symbols, Greek alphabet, 14 defined, 304
synchronous rotation, 93 of Mercury, 113
Syrtis Major (Mars), 111 of Venus, 110
systematic progression, star magnitude, 21 viewing Jupiter’s moons and, 128
transit technique, 241
® T ® transition region (sun), 149
transparency (sky conditions), 112
T Tauri stars, 171 Triangulum Galaxy
tails, comet, 67-68, 265 near Milky Way, 201
Tarantula Nebula, 201, 210 viewing, 215
telescope motels, 40 Trifid Nebula, 210
telescopes trlple Stars, 187
about, 50 Triton (Neptune’s moon), 137
acquiring basic, 56 turbulence, good versus bad seeing and, 55
for comet searching, 70
distinguishing lunar elements with, 92 ) u o
front-end solar filters for, 159-160
H-alpha, 158 Unified Model of Active Galactic
mounts for, 52-53 Nuclei, 230
projection technique with, 156-158 Universal Time (UT), 83, 84
purpose of, 42 universe
radio, 234, 235, 239 age of, 260-261
selecting, 53-55 effect of quantum fluctuations on, 256
sun safety and, 54, 156-160 expanding, Big Bang theory and, 254
understanding classifications, 51-52 mapping, 260
warm versus cool, 55 shape of, critical density and, 257

understanding, 258-259
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Uranus
about, 135-137
viewing, 140-141
Ursa Major, using Big Dipper from, 44
U.S. Naval Observatory (USNO), 84
UT (Universal Time), 83, 84
UTC (Coordinated Universal Time), 83, 84

o/ o

vacations, astronomy, 36-40
vacuum, powering inflation, 256-257
Valles Marineris (Mariner Valley), 102
variable stars

about, 187-188

defined, 304

pulsating, 188-189
Vega, in Lyra constellation, 195
Venus

about, 99-100

comparing to Earth, 104

as Evening and Morning Star, 105

fireball meteors and, 59

investigations of, 97

rain on, 99, 266

transit of, 110

viewing, 104-105, 107, 108-110
Venus lander spacecraft, 99
vernal equinox, 85
Vesta (asteroid), 116, 117
virga rain, on Venus, 99, 266
volcanism

defined, 86

on Earth, 78

on Mars, 101-102

on moon, 91

on Venus, 100

o[/ o

waning crescent Moon, 88-89
waning gibbous Moon, 88

water

on Earth, 78

on Mars, 101

on Uranus and Neptune, 136
waxing crescent Moon, 88
waxing gibbous Moon, 88
weakly interacting massive particles

(WIMPs), searching for, 249-250

weather. See temperatures
Web sites. See Internet
Whirlpool Galaxy, viewing, 215
white dwarfs

about, 174

defined, 304

on H-R diagram, 182

star lifecycle and, 170

sun becoming, 155
white hole, in black holes, 222-223

Wilkinson Microwave Anisotropy Probe

(WMAP), 260

Wilson, Robert (cosmic microwave
background), 254-255

WIMPs (weakly interacting massive
particles), searching for, 249-250

wormhole, in black holes, 222

oyo

Young Stellar Objects (YSOs)
about, 171
plotted on H-R diagrams, 181
star lifecycle and, 170

o/ o

Zeeman Effect, understanding, 186
Zenith, 64, 304



