Astronomy magazine subject index (1973-2000)

#

100-inch Hooker Telescope, 9/81:58-59
11999UX 18 (17th moon of Jupiter), 10/00:32,
8/79:62
1208+1001 (quasar), 11/86:81-82
128 Nemesis (asteroid), 8/79:62
1937+214 (pulsar), 11/83:60
1957D (supernova), 4/89:14
1984QA (asteroid), 2/85:62, 64
1986 DA (asteroid), 10/91:26
1986 TO (asteroid), 3/98:30
1987A (supernova)
companion to, 9/87:74-75
explosion of, 7/87:68-69, 7/88:10
gamma ray bursts from, 4/88:74
observing, 6/87:90-95
remnant of, 9/87:75
rings of light encircling, 11/88:12, 14
1988 A (supernova), 8/88:88
1988 U (supernova), 12/89:12
1989 FC (asteroid), 8/89:10
1989 PB (asteroid), 4/90:38—40
1990 MF (asteroid), 11/90:24
1990 (year), length of, 12/90:24
1992 AD (asteroid), 6/92:22, 24
1992 (year), length of, 6/92:24, 26
1993j (supernova), 10/93:20, 22
1993 RO (planetismal), 12/93:26
1993 RP (planetismal), 12/93:26
1996 TL ¢¢ (minor planet), 8/97:24, 26

2000 (year), 1/00:88-91
253 Mathilde (asteroid), 10/97:22, 4/98:24
2 Pallas (asteroid), 8/93:74-75
3C 273 (quasar), 9/91:42-45
3C 275.1 (quasar), 6/86:78
3C 279 (quasar), 2/92:22
3C 326.1 (radio source), 4/87:80
3C 75 (galaxy), 5/85:58
3-D photographs, 3/98:54-67
433 Eros (asteroid), 5/00:26
47 Tucanae (globular cluster), 10/00:24, 26,
12/91:22, 24, 26
4C 41.17 (galaxy), 11/88:10, 12, 4/93:21-22
4 Vesta (asteroid), 8/93:74-75
51 Pegasi (planet), 1/96:22, 2/96:22, 3/96:34—41,
34-41, 5/96:22
controversy over, 6/97:28, 30
formation of, 5/96:22
inability of Hubble Space Telescope to detect,

11/97:48-49
55 Canri (star), 2/99:24
624 Hektor (asteroid), 5/80:61-62

A

A0620-00 (binary star), 2/91:24
as candidate for black hole, 3/92:30-37, 7/92:22
general discussion, 2/91:22
AAT (Anglo-Australian Telescope), 2/77:57,
5/78:60—62
Abell 2218 (luminous arc), 4/87:77
Abell 370 (luminous arc), 4/87:77
Abell (galaxy cluster), 5/95:30
AC 114 (galaxy cluster), 7/92:20, 22, 1/93:22
Acton, Dr. Loren, 10/86:28, 30
Adams ring, 1/00:34, 36
adaptive optics, 3/90:10, 12, 9/91:22, 1/98:37-41
Adler Planetarium (Chicago), 6/91:28
20-inch telescope introduced, 8/87:64—65
art exhibit, 9/96:28
Advanced X-ray Astrophysics Facility (AXAF),
12/88:14, 8/92:21
AE-5 (Explorer-5 satellite), 9/81:59-60
Africa, skylore of, 1/79:61
AIC Miranda Laborec Astrocamera, 10/75:28-37
airplanes, observation from, 4/88:28
Aldebaran (star), 7/79:60
ALEXIS x-ray satellite, 3/94:24
Algols (binary star class), 10/92:34-39
ALH84001 (meteorite), 9/94:20, 12/96:26, 28
microfossils on, 5/97:30, 32, 1/99:30, 32
evidence supporting, 11/96:46-53, 2/97:26,
28
skepticism toward, 3/98:24, 26
Allegheny Observatory (Pittsburgh), 4/87:28, 30
Allende (meteorite), 2/79:60
Allen, Joseph, 4/84:24, 26, 28, 11/86:26, 28, 30, 32
Alpha Centauri (star)
moons of, 1/82:6—-17
observing, 9/74:4—12
obstacles in visiting, 4/78:6—15
possible life supported by, 4/91:28-37
Alpha Ceti (stars), 9/81:58
Alpha Orionis
starspots on, 10/75:18-21
surface of, 3/75:52
Alpine Valley (of earth's moon), 3/89:68
ALPO (Association of Lunar and Planetary
Observers), 11/87:93-94, 7/91:24
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Alt-Azimuth Mounting, 3/86:99—-101
Alvan Clark & Sons, 3/89:18
Amateur Space Telescope, 3/84:60
AM Canum Venaticorum (AM CVn), 2/80:62
American Astronomical Society, 4/87:76, 4/88:72
amino acids, 12/87:95-96
Andromeda (constellation), 11/84:79—-81
Andromeda Galaxy, 10/74:59-61
double nucleus, 11/93:20
gas cloud search, 11/95:46-47
interaction with other galaxies, 11/93:28-35
observing, 11/91:76-81
Anglo-Australian Telescope (AAT), 2/77:57,
5/78:60-62
animals
extinction of, 3/76:59-63, 5/76:54
monitoring, 7/74:26
ansae, of planetary nebulae, 3/97:30
Antarctica
and learning about solar system, 7/99:54-58
meteor and meteorite deposits in, 8/78:57
research on, 5/97:52-57
supernova remnant found in, 1/00:32, 34
anthropic principle, 6/97:54-57
antimatter, 8/97:30
Antlia (constellation), 8/97:26, 28
aperture synthesis, 9/89:16
Apollo 11 (spacecraft)
commemoration of, 7/89:14
recount of, 7/89:20-35
understanding of Moon through, 7/89:40-42
Apollo 7 (spacecraft), 5/85:75-77
Apollo 8 (spacecraft), 12/75:6-17
Apollo (asteroid)
detection of, 3/76:56
Earth passby, 1/77:56
Apollo missions, 7/94:26-35
see also names of specific Apollo missions
landing sites of, 7/89:66—72
and Soyuz (spacecraft), 7/75:28-33
Apollo Telescope Mount (ATM), 7/74:4—-18
Aquarii (constellation), 9/73:42—45
Aquarius (constellation), 9/86:106-9, 10/98:80-85
Aquila (constellation), 7/80:66—69, 8/86:86—89
archeology, comparison to astronomy, 8/91:34-37
Arcturus (star), 1/78:67, 6/98:37
Arecibo Observatory, 2/93:24, 26
Ariana (space shuttle), 9/78:63—65
Ariane 3 (rocket), 12/87:97
Ariane 4 (rocket), 10/88:16

Ariel 5 (satellite), 1/76:63
Ariel (Uranus' moon), 12/88:10
ARIES (Astronomical Radio Interferometric Earth
Surveying) project, 11/74:60
Aries (constellation), 11/73:28-31, 10/87:110-13
Aristarchus (lunar crater), 9/94:68
Arnim D. Hummel Planetarium, 7/84:62
Arp 220 (galaxy)
as brightest infrared source, 9/84:60
star formation in, 9/92:18, 20
Arp, Halton C., 11/99:52-53
Arsia Mons (volcano), 10/82:66
artwork, astronomical, 12/88:44-53
Adler Planetarium exhibit, 9/96:28
of Chesley Bonestell, 12/95:36-43
at Eiffel Tower, 7/87:71-72
in Hawaii, 1/83:6-22
from young Astronomy readers, 8/98:70-75
ASCA (x-ray satellite), 11/95:28, 32
Ashbrook, Joseph, 11/80:84
ashen light, 3/89:10, 14
Association of Lunar and Planetary Observers
(ALPO), 11/87:93-94, 7/91:24
Asteroid 3753, 3/98:30
Asteroid 624 Hektor, 3/79:62—63
asteroids, 6/76:6—10, 14-17
see also impact craters; names of specific
asteriods
belts, 10/76:59, 4/86:71-72
collisions with Earth, 9/75:6-15, 1/82:18-22,
8/89:10, 11/90:24, 5/91:22,7/91:30-37,
9/91:51-54, 5/94:18, 20, 10/95:34-41,
12/96:30, 11/98:32
1990 MF asteroid, 11/90:24
65 million years ago, 10/89:11, 14
defense against, 9/98:97
effects of, 10/95:34-41
evidence of, 9/87:77
impact effect, 6/91:24, 26
of January 17, 1991, 5/91:22
possibilities of, 7/91:30-37, 9/91:51-54,
4/99:58-65
collisions with one another, 2/81:60
and comets
differentiating between, 1/97:30
missing link found, 2/80:59-60
transformation into, 1/85:66—70
designations, 4/95:32
destroying, 10/98:26
double, 4/90:38—40, 1/95:30-35
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exploration, 2/78:68, 70
falling into Sun, 1/95:22
formation of
Hubble images of, 6/95:30-37
theory of, 12/73:53-54
history of understanding of, 5/80:16-22
IAU Circulars about, 9/98:59-63
iridium found at impact site, 9/84:62—63
learning about through fragments, 2/93:36—41
measuring shape of, 2/84:51-54
mining, 2/78:68, 70, 11/78:6—-15
most distant, 7/91:22, 24
naming, 7/86:69-70, 8/90:23
observation techniques, 8/95:62—65
occultation of, 3/79:61
occultations from, 1/91:54-57
orbiting Sun, 11/98:32
origin of, 10/74:4—12
outer solar system, 7/94:18
photometry of, 7/86:58—62
retrieving samples of, 10/97:26, 28
rotation of, 8/79:62
satellite orbiting of, 11/79:70
search for, 10/99:30, 32
sharing Earth's orbit, 3/98:30
simulated moon orbit around Castalia, 3/95:24
studied in London, 2/80:62—63
study by Near Earth Asteroid Rendezvous
(spacecraft), 2/99:54-59
survey of, 5/83:10-16, 3/87:78-79
tracking of, 8/82:48-50
understanding solar system's past by, 8/92:30-35
water found in, 12/99:26
Astro-1 (space shuttle)
accomplishments, 3/91:24, 5/91:38—43
early results from, 9/91:22, 24
launching, 9/90:24, 2/91:24
Astro-2 observatory, 11/95:24, 28
astroarchaeologists, 1/89:16—17
astrobiology, 2/99:26
Astrolab (space lab), 1/79:63
astrometry, 4/76:6—15
astronauts
Apollo, 7/94:26-35
requirements for, 10/83:62
space shuttle, 5/77:48-53
astronomers
1620-1776, 7/76:22-31
1776-1825, 7/76:34-43
1825-1840, 7/76:44—49

1840-1900, 7/76:50-59
activities other than observation, 11/77:24-25
and astrology, 1/76:64
early, 7/76:90-94
life of, 11/77:16-17
in space, 4/77:18-24
women as, 11/00:56-61
Astronomical League, 1/76:63, 2/89:18
Astronomical Radio Interferometric Earth Surveying
project, 11/74:60
Astronomical Society of Montreal, 6/89:18
Astronomical Society of the Pacific, 5/89:14
astronomy
acquiring degree on Internet, 6/00:60—64
application of computers to, 1/85:6—17
arousing interest in, 10/97:76-79
artificial sources of interference with, 11/88:14,
16
artist view of, 4/99:52-57
and astrology, 1/86:90-95
in Barbados, 1/85:26, 28
books about, 12/95:84-87
"burnout" from, 12/87:36
childrens' books about, 7/00:76-80, 11/94:78-81
in China, 12/88:8
comparison to archeology, 8/91:34-37
finding employment in, 2/74:48
finding work in, 9/75:59
future of, 7/76:98-107, 8/93:30-37, 7/95:40-43,
10/97:60-61, 8/98:54-59
ground-based, 11/90:34-43
history of, 2/80:62-63, 11/80:6—13, 1/98:57-60,
8/98:61-65
information by telephone, 9/86:87
Internet how-to, 6/95:74-83
literature, 10/81:63—64
and mathematics, 7/84:24, 26
motives for interest in, 12/87:34, 36
new plans for 2001, 11/00:34
novel about, 6/88:28, 30
physical, 7/76:50-59
pronunciation of terms, 9/99:54-59
and religion, 12/98:52-56,
research funding, 7/95:40-43
revolutions in, 11/77:6-14, 18-23, 26-27
as stress-management tool, 10/87:24
study of
in 1620-1776, 7/76:22-31
in 1776-1825, 7/76:34—43
in 1825-1840, 7/76:44—49
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in 1900-1950, 7/76:86—89, 95
prehistoric, 7/76:10-11, 14-19
submillimeter, 3/89:32-36
teaching to children, 10/87:24, 26, 9/93:40-45,
12/97:78-83
before telescopes, 5/79:73-76
and television, 10/84:35-37, 50-53
Web sites for students, 10/95:48-53
and women, 11/00:56-61
writing column about, 2/87:26, 28
astronomy clubs
directory of (1989), 5/89:71-77
keeping interesting, 1/85:51-54
listing of in ASTRONOMY magazine, 3/91:26
starting of, 10/81:52-54
tips for, 7/00:88-91
Astronomy Day Coordinator's Handbook (book),
8/89:18
astronomy in, 12/88:8
ASTRONOMY magazine
20 year photo gallery, 8/93:84-91
astronomy club listing of, 3/91:26
provided to Operation Desert Storm region,
5/91:24
astrophotographers
see also names of specific astrophotographers
experiences from, 10/86:70-74, 1/93:70-77
interviews of, 3/88:24-32
astrophotography, 8/98:114-19, 3/92:76-77
see also cameras; CCD cameras; film; filters;
names of specific cameras; video
astronomy
20 year gallery from ASTRONOMY magazine,
8/93:84-91
adding drama and interest to, 1/84:35-38
with Alt-Azimuth Mounting, 3/86:99-101
by amateurs, 12/99:98-103
of asteroids, 8/95:62-65
beginning, 6/00:84-89
black and white, 5/82:52, 3/88:70-75
with CCD cameras, 8/91:54-55
choosing exposures, 9/92:78-83
in city, 10/76:50-55
color film with telescopes, 2/80:6—14
color processing, 11/86:50-55, 9/88:80-83,
10/93:56-61
of comets, 8/85:50-55, 2/95:72-75, 1/96:78-83
Comet Halley, 2/85:35-38, 10/85:19-22,
6/86:40—-45
Comet Kohoutek, 4/74:24-31

Shoemaker-Levy 9, 4/94:64-67
computer enhancement, 2/77:57
of constellations, 4/00:72—77, 11/73:36-46,
11/92:67-71
deep sky, 7/85:34-39, 8/86:54-58
development
darkroom setup, 6/76:42—46
darkroom techniques, 9/80:46—48
digital, 3/93:72-79
one-hour labs, 8/89:78-83, 2/98: 94
photo-duplicating techniques, 2/93:66—71
digital images
color, 7/92:80-85
galleries, 6/93:74-79
dull photos, 1/86:62—68
of Earth and Moon together, 10/87:21-22
ease of, 10/85:58-62
equatorial tracker for, 9/84:74-77
exposure time, 1/85:35-37
of falling stars, 8/74:20-23
"fast" f/ratio, 4/98:85
fish-eye lenses, 8/96:76-79
French lunar, 7/95:68-73
fundamentals of, 5/86:58-63
gadgets for, 11/88:107-10
of galaxies, 3/77:18-23, 4/78:42—-46, 5/80:47—49,
3/83:51-53, 2/87:42-47, 3/92:68-75
of gaseous nebulae, 8/76:40-42, 47, 7/80:38—49
of globular star clusters, 8/87:56-59
with a guidescope, 11/80:62—-65
guiding magnification, 10/86:78-82
history of, 7/76:66—79
image intensifiers, 2/85:51-54, 9/86:48-52
image processing, 9/00:76-81, 5/91:68-72,
8/94:62—67
image size, 6/85:51-54
imaging technologies, 2/92:68-73
increasing contrast, 3/84:51-54
with inexpensive equipment, 6/92:72-77
interferometry, 11/96:26, 28
isophote mapping, 3/78:42-47, 8/84:35-38
of Jupiter, 9/74:50-55
learning from mistakes, 8/95:66—70
lunar, 2/78:34-39, 8/92:62-67
daguerrean portraits, 10/87:98-103
with Earth, 10/87:21-22
eclipse in January 2000, 12/99:92-95
high-resolution in, 10/84:35-38
improving, 11/77:54-56
of Mars, 9/74:50-55
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masking, 12/73:19-23
of meteors, 10/84:75-77
showers, 8/91:56-59
in Winter, 11/84:75-77
methods for, 4/76:43-44
of Milky Way, 6/76:34-40, 9/87:99-101,
6/96:32-39
during moonlight, 2/92:83-85
mosaics, 3/85:51-54
of nebulae, 8/87:56-59
bright, 3/87:72-75
dark, 12/86:38—42
negatives
development of, 10/80:50-53, 11/80:69-71
turning into slides, 3/90:66—70
with Newtonian reflectors, 9/77:46-51,
11/91:69-75
of northern sky
novice experience with, 6/83:51-53
optics, 8/73:27-31
overcoming difficulties in, 4/76:34-42
photo CDs, 7/94:62—67
photocopying, 12/77:34-39
photographic platforms, 7/87:91-93
photos from amateurs, 9/79:37—41
of planets, 9/94:76-79
platforms for, 9/85:57-59
portable equipment, 5/82:51-52
printing, 12/76:46-51, 1/77:42-45, 12/77:34-39,
4/93:72-77
color, 11/89:86-91
composite, 2/89:88-91
nebulae photos, 4/77:46-52
of Saturn, 9/74:50-55
sharp photos, 7/93:58-63, 9/99:84-87
shooting through telescope, 6/00:100—104
and size of objects, 6/82:52-54
sky photos, 9/75:34-39
slides
copying, 5/74:24-28
improving with rephotography, 2/79:34-39
making most of, 1/83:35-38
processing, 9/86:102—5
with small telescopes, 4/88:58—61
of solar eclipses, 4/91:68-73, 10/95:80-85
of Southern sky, 5/85:35-38, 7/87:58-63
of spectrum, 2/80:39—43
of Sun, 1/78:36-39, 3/80:39-43, 7/83:34-38,
5/87:38-43,2/95:66-71
with Technical Pan Film 2415, 3/82:59-63

techniques, 11/79:16-23, 11/88:82—-87
advanced, 5/97:94-97
basic, 7/74:42-47, 2/96:74-79
of David Mallin, 7/95:30-37
of Donald Parker, 1/90:88-91
with Integration Printing, 10/73:35-39
with telephoto lenses, 7/77:26-33
and telescopes, 1/87:46-51, 11/90:72-77,
9/94:70-75
and equipment for, 7/75:50-55
small, 3/74:52-56
three-dimensional images, 3/98:54—67, 7/98:34
tools for, 4/88:62—65
of universe, 1/74:53-57, 12/99:98-103
of Uranus, 1/85:64
using print film, 10/99:76-83
using two lenses, 11/97:76-79
on vacation, 5/77:26-31
without telescope, 11/74:34-41
woman's view of, 2/76:32-36
astrophysicists, meeting of, 3/79:60
astrophysics, 6/78:48-55
Astro-Physics refractors, 9/93:62—-67
Astroscan 2001 (amateur telescope), 5/98:88—90
Astroscan (amateur telescope), 9/91:84-85
Astro (space shuttle), 2/84:60
Atlantis (space shuttle)
plans for, 4/84:66-70
problem deploying Tethered Satellite System,
11/92:26
ATLAS (Atmospheric Laboratory for Applications
and Sciences), 7/92:26
Atlas-Centaur launch vehicle, 4/78:67
atlases
creating own, 11/92:67-71
guide to, 10/93:74-77
ATM (Apollo Telescope Mount), 7/74:4-18
atmosphere
of Earth
and origin of life, 7/85:66-71, 66—71
spots in, 9/86:84—85
lunar, 11/93:36-41
planetary, 5/84:7-22, 4/93:22
turbulence in, 3/90:10, 12
of Venus, 9/86:86-87
Atmospheric Laboratory for Applications and
Sciences (ATLAS), 7/92:26
Auriga (constellation), 1/86:102—5
Aurora Australis (southern lights), 10/91:45
Aurora Borealis (northern lights), 7/74:31, 10/75:6—
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aurorae, 4/95:76-81, 11/98:28, 30
cause of, 10/87:89-90, 6/98:34-35
general discussion, 3/92:38-43
Jovian, 8/92:16, 18
looking north for, 10/76:43-45
observing, 12/83:60
Polar Plasma Laboratory satellite, 11/96:24, 26
AXAF (Advanced X-ray Astrophysics Facility),
12/88:14, 8/92:21

B

B1828-11 (pulsar), 11/00:30, 32
bacteria, 7/74:31, 5/84:60, 62
ballooning, astronomical, 8/84:6—15, 2/85:66—70,
8/85:16-22, 1/89:34-40
Balloon Observations of Millimetric Extragalactic
Radiation and Geophysics, 8/00:24
Banard 335 (cloud), 7/93:19-20
Barbados, astronomy in, 1/85:26, 28
Barnard, Edward, 6/96:32-39
Barnard's Star, 3/88:6—-17
barred spirals, 11/77:69
Bayer, Johannes, 10/86:24, 26
BD +31°643 (binary star), 7/97:28, 30
Bell, Jim, 4/99:37-44
Bernard, Edward Emerson, 2/89:30-38
Beta Persei (star), 10/92:34-39
Beta Pictoris (star)
dust disk around, 6/00:30, 32, 10/92:18, 4/93:18
nebula around, 1/85:60
Betelgeuse (star), 5/83:66-71, 4/87:6—13, 6/98:37,
9/99:30
Biela's Comet, 4/92:26
Big Bang theory, 11/75:6-15, 2/88:40—45, 1/94:28—
35
see also universe, expansion of
and COBE satellite findings, 4/90:10, 8/92:42—
44,5/93:22
conditions after event, 8/79:6—15, 3/84:66—70
and cosmic background radiation, 4/95:30
and cosmology, 3/78:18-24, 7/91:38—43
diffuse clouds of hydrogen from, 4/80:62
evidence for, 2/95:26
and galaxies, 12/94:44-53
history of, 2/83:14-22, 5/87:90-95
multiple universes, 5/96:34—41

and origin of elements, 8/88:18-25
pea instanton thought to have started, 9/99:38—46
predicting the future with, 4/75:6-15
revising of, 2/83:62, 64
search for normal matter predicted by, 8/00:27—
28
uniform explosion, 4/92:30-37
why prominent, 7/97:93
Big Dipper (constellation)
galaxies around, 3/89:78-84
telling time by, 4/97:60—-61
Big Ear radio telescope, 6/99:56-61
Big Throughput Camera (BTC), 10/96:22, 24
binary stars, 11/76:28-33, 9/77:10-11, 12/82:66—70,
6/94:24
see also names of specific binary stars
with 11 minute period, 1/87:85-86
birth of, 10/93:18
collision of, 4/97:52-55, 52-55
eclipsing, 12/80:66—71
and evolution theory, 1/82:65, 9/88:10-12
explanation of, 6/88:98-99
flare-ups from, 6/84:62
formation of, 7/96:30
measurement of, 11/77:48-50
observing, 5/74:52-56, 7/89:78-83, 12/89:88-91
in autumn, 11/92:82-85
in winter, 1/96:72-77
origin of, 6/91:34-41
planets of, 3/80:62—63, 7/97:28, 30
and pulsar stars, 12/74:59, 2/77:60
split with meter telescope, 9/89:16
binary systems, 8/76:58
bino-chairs, 12/91:79-81
binoculars, 1/76:26-30
chair for, 12/91:79-81
choosing, 12/86:71-75, 11/92:(supplement pgs
1-15), 8/97:77-79
and deep sky observing, 11/95:72-77
mount for, 9/00:88-91, 8/95:71-73
objects to observe with, 11/82:82-85
observing galaxies with, 7/83:50-54, 5/87:62—-67
viewer for amateur telescopes, 9/95:80-81
Black Brant (rocket), 10/97:57-59
black holes, 3/74:4-11, 4/74:12—-17, 11/76:22-26,
10/80:66-71, 10/86:7-15
advances in theory of, 11/85:90
ASCA x-ray satellite observation, 11/95:28, 32
billions in universe, 12/74:60
and brown dwarfs, 4/78:18-26
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candidates for, 5/87:75, 2/91:22, 3/92:30-37
center of, 2/75:6-15
closest to Earth, 6/86:74
collision of, 12/98:113
dust surrounding, 12/98:28
effect on space and time, 6/92:28-35, 6/98:36,
7/98:48-53
event horizons of, 5/97:32, 34
existence of
evidence for, 12/80:58-59
question of, 10/78:6—17
finding, 8/99:28, 30
in galaxies, 5/97:28
Andromeda, 11/87:90-91
M32, 7/92:18
M-87, 7/78:66
MS87,9/94:18
Milky Way, 11/77:67, 5/95:32-41, 9/95:22,

5/96:24,2/97:28, 30, 8/97:30, 9/97:42-47
NGC 1097, 3/93:18, 6/94:20, 5/96:24, 26-27

Seyfert, 2/80:61
in globular cluster, 8/76:59
gray hole mimicking, 1/94:20
and GRS 1915+ 105, 5/98:26, 28
illuminating surrounding disks, 12/97:26, 28
interstellar gas falling into, 11/86:82
looking for, 7/83:6-22
origin of, 3/93:20-21, 12/99:34, 36
other side of, 10/89:20-28
population of, 10/94:36-39
possible signals from, 3/75:54
and quarks, 10/95:24, 28
in quasars, 7/98:42-47
in QZ Vulpeculae, 2/96:22, 24
rotation of, 11/79:71-72
search for, 5/99:48-55
size of, 12/00:26, 28, 2/77:26-31, 2/98:30
star captured by, 9/92:22
in Sun, 1/76:61
temperature of surface, 4/98:84
theory of, 9/78:64
ultramassive, 7/91:22
and understanding galaxy formation, 9/00:26
in V4641 Sagittarii, 5/00:30, 32
in Whirlpool Galaxy, 9/92:18
why light can't escape from, 10/97:86-87
Black Widow (pulsar), 4/89:10
BL Lacertae Galaxy, 6/76:62
BL Lacertae objects, 7/91:24
examination of, 2/80:67-71

gamma rays from, 7/92:20
spectrum, 12/94:28
blue dwarf galaxies, 7/98:26
blue straggler stars, 3/98:30
Bohr, Niels, 2/98:38—41
Bok, Bart J., 11/83:64
Bok globules, 11/83:62, 64
bolides, 2/91:64-69
Bonestell, Chesley
death of, 9/86:87
Mars artwork of, 12/95:36-43
books, astronomy, 11/94:78-81, 12/95:84-87
BOOMERANG (Balloon Observations of
Millimetric Extragalactic Radiation and
Geophysics), 8/00:24
Bootes (constellation), 5/87:102-5, 5/93:56-61,
6/98:82-85
Bootes Void, 4/89:10
bow shocks, 1/93:46-49
boy scouts, and astronomy, 8/78:61
Brace, Tycho, 12/90:28-35
Brewer, David, 9/89:86-89
BRI 0021-0214 (star), 3/92:26, 28
British Columbia, astronomy and, 1/87:30, 32
broad-absorption-line quasar, 12/99:28, 30
Brorsen-Metcalf Comet, 1/90:96—100
brown dwarf stars, 5/94:22, 10/98:32
see also names of specific brown dwarf stars
age of, 7/98:26, 28
and black holes, 4/78:18-26
candidates for, 8/90:22-23, 5/94:28, 1/96:26
classification of, 8/00:26
discovery of, 8/99:36-42
existence of, 4/89:18-24
looking for, 9/95:50-55
newly formed, 2/97:24, 26
number of, 12/00:24
orbiting of, 2/88:78-79
as part of dark matter, 9/95:50-55
in Taurus constellation, 9/89:10
BTC (Big Throughput Camera), 10/96:22, 24
BT Lacerta objects, 1/76:52-55
bubbles, in Milky Way Galaxy, 1/93:46-49
building, in space, 1/79:61
Burckhalter, Charles, 10/89:50-54
Burnham, Robert Jr., 1/98:50-55
BURST (Burst and Transient Source Experiment),
9/91:26, 28
Butler, Paul, 7/98:59-63
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C

C5+ Schmidt-Cassegrain telescope, 10/93:64—69
calendars
and astronomy, 1/84:51-54
Wilson programs, 1/89:14
California Institute of Technology
building of Keck Telescope, 4/85:62
photographic survey from, 4/81:59
telescope sharing, 3/89:14
Callisto (Jupiter's moon), 10/76:18-19, 5/79:18-19
features of, 8/00:32
water on, 2/99:26, 28
CAMAC equipment, 10/77:67
Camelopardalis (constellation)
deep sky objects, 1/96:68-71
observing, 1/87:102-5
cameras, 6/00:90-93, 6/78:42-47
see also astrophotography; CCD (charge-coupled
device) cameras; film; names of specific
camera brands
all-sky, 4/87:64-70
building platform for, 11/92:60—63
choosing, 9/93:74-79, 3/96:77-79
cold cameras, 7/89:86—89
history of, 11/76:34-39
with infrared-sensitive chips, 11/91:24
lenses for
for deep-sky astrophotography, 8/86:54—58
fish-eye, 8/96:76-79
telephoto, 7/77:26-33
using two, 11/97:76-79, 7679
medium and large format, 11/95:80-85, 8085
piggybacking on telescopes, 6/00:94-98,
1/75:60-63, 4/79:32-35, 11/85:77-79,
4/87:39-46, 39-46, 9/89:70-75, 5/90:70—
73, 1/92:77-81, 12/92:66-73
platforms for, 9/85:57-59, 7/87:91-93
Polaroid SX-70, 8/75:44-55
role film holder for, 2/84:76-77
when cold, 2/77:50-54, 3/77:42-47
camping, and astronomy, 8/74:53, 6/88:30, 32
Canary Islands, and astronomy, 4/85:6-22
Cancer (constellation), 2/74:58-61
exploring the galaxies of, 1/94:92-93
observing, 3/85:78-81, 3/87:107-9
Canes Venatici (constellation), 5/85:78-81
Canis Major (constellation), 2/85:78-81, 2/88:40—

45,2/91:80-83
Canis Minor (constellation), 2/84:78-81, 12/86:118—
21, 2/99:92-95
Capella (star), 2/95:48-53
Capricornus (constellation), 8/73:42-45, 8/85:78-81
carbon molecules, 9/94:30
carbon monoxide
existence after Big Bang, 12/96:28
in IRAS F10214+4624 (galaxy), 3/92:24
on Mars, 3/76:56
on Venus, 3/76:56
carbyne, 12/80:62
Carina (constellation), 2/86:102-5, 4/99:80-85
Carnegie Institute
ownership of Mount Wilson Observatory,
4/89:10, 14
telescope sharing, 10/89:16
Carrington, Richard, 4/87:24, 26
Cartwheel Galaxy, 3/97:34
Cas A (radio source), 2/89:40—42, 3/90:12—13
Cassini (spacecraft)
conflicts with Earth flyby, 8/99:44-47
mission to Saturn, 11/97:36-41
plans for, 9/87:20-24, 12/90:42-47, 6/92:26
possible cancellation of, 12/90:24, 26
Cassiopeia (constellation), 11/74:50-58
Cas A radio source in, 4/80:62, 2/89:40-42
observing, 8/87:86-89, 11/89:76-83
star clusters in, 6/95:84-89
Castalia (asteroid), 3/95:24, 26
Castillo (Jupiter's moon), 1/91:58-63
Castor (double star), 12/89:88-91
CBR (cosmic background radiation), 9/89:14, 16,
4/95:30
CCD (charge-coupled device) cameras, 2/00:56-59,
3/00:70-74, 10/90:66—73, 2/91:70-73
see also names of specific brands of cameras
color pictures, 4/00:84—89, 84-89
focal ratios and exposure times, 8/91:54-55
image development, 3/93:72-79
imaging, 3/94:70-77
infrared filters, 3/96:80-85
reveals colors of Moon, 5/00:48-51
techniques, 3/00:88-93
use of, 2/00:72—-79
CCD Sharp optics package, 9/99:84—87
Celestron GP-C102ED (amateur refractor
telescope), 12/95:74-77
Celestron International (company), 10/90:78-81
Celestron Periodic Error Correction Drive, 4/91:80—
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81
Celestron's C5+ Schmidt-Cassegrain telescope,
10/93:64-69
Celestron Schmidt cameras, 8/75:44-55, 44-55
Celestron's Ultima 8 amateur telescope, 5/89:78—-83
Centaurus A (radio source), 4/82:80, 8/86:64
Center of Science and Industry (Columbus, Ohio),
6/90:16
Cepeus Nebula (IC 1396), 6/88:71-74
Cepheus (constellation), 4/80:60, 9/85:90-93
cephied variable stars
brightness of and size of universe, 5/92:28
distance of Virgo cluster, 3/95:48-53
in IC 4182 galaxy, 11/92:22
life cycle, 3/95:44-47
in M-101 galaxy, 7/86:70
Polaris as, 3/95:44-47
and size of universe, 5/92:26, 9/94:32-39
Ceres (asteroid), 5/78:50-54, 12/98:106—7
Hubble images, 6/95:30-37
possibility of water on, 2/82:64
Cerro Tololo Inter-American Observatory, 3/76:55
Cetus (constellation), 10/84:78-81, 8/90:72-77,
9/99:76-81
Chabot Observatory (California), 1/84:26, 28
chair, building for observation, 11/93:78-79
Challenger (space shuttle)
astronauts for, 7/86:69-70
Comet Halley observation plans, 2/86:76—77
effect on space science, 7/86:82—87
Chandasekhar, Subrahmanyan, 12/95:32
chaos theory, 5/90:34-39
charge-coupled devices. see CCD (charge-coupled
device) cameras
Charon (Pluto's moon), 1/94:40-47
composition of, 3/88:86—87
discovery of, 3/89:14
eclipse of, 6/85:62
existence of, 1/81:61-62
gray color, 1/89:10, 12
photography of, 2/84:62
transits of Pluto by, 5/87:97-101
Charters of Freedom Monitoring System, 12/87:96—
97
Chesapeake Bay, impact craters in, 26, 1/95:24
Chicxulub (Mexico), impact craters, 4/96:34—41
children
1999 Space Day for, 6/99:50-55
astronomy books for, 7/00:76-80, 11/94:78-81
choosing telescopes for, 10/80:46—49, 8/86:26,

28, 6/88:79-82
explanation of eclipses, 8/99:80—82
learn about Milky Way Galaxy, 5/99:92
observation of Venus, 2/99:80-81
refractor telescopes for, 10/00:76—79
rocket building with, 1/99:84—88
Shuttle Student Involvement Project, 8/80:62
study of Moon (Earth's), 4/99:76-79, 9/99:72—75
teaching astronomy to, 6/85:28, 12/97:78-83
view of Comet Halley, 7/86:70
Chile
see also European Southern Observatory
1.2 meter radio telescope sent to, 10/81:64—65
Chiron (comet). see Comet Chiron
Chiron (planet), 2/78:65, 68
Chiron (Saturn's moon)
cyanogen gas on, 5/91:22
question on what is, 5/79:57
circularly polarized light, 11/98:36-38
City of Rocks State Park (New Mexico), 6/88:30, 32
Clarke, Arthur C., 1/76:60
Clavius (lunar crater), 11/94:64—67
Clementine (spacecraft)
asteroid mission, 2/94:22
images online, 12/94:26
lunar mapping, 7/94:36-39, 9/94:42—47,
5/96:50-55
lunar volcanism, 3/96:22, 24
mission summary, 2/94:34-39
clocks
and astronomy, 1/84:51-54
star time, 3/88:44-47
clouds
diffuse, 4/80:62
dust, 7/95:22
around nearby stars, 5/87:75, 77
identified at ultraviolet wavelengths, 7/95:22
in Milky Way, 10/87:91
galaxy-sized primordial, 6/84:62
gas
in Andromeda galaxy, 11/95:46-47
observing, 4/97:92-93
increase in during century, 7/87:70-71
interstellar, 8/77:63, 3/97:39-43
of Io (Jupiter's moon), 3/76:57
noctilucent
danger to space shuttle, 12/88:16, 18
organization for understanding, 5/89:20
during twilight, 7/87:42-47
surrounding newborn stars, 3/89:32-36
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clubs, astronomy. see astronomy clubs
Clyde Tombaugh Visiting Scholars Program,
12/86:28, 30
CMB (cosmic microwave background), 3/76:20-25
COBE (Cosmic Background Explorer) satellite,
8/92:42-44
and Big Bang theory, 4/90:10, 5/93:22
launching and usage of, 2/90:16, 18
maps show smoothness of universe, 6/90:20-27
plans for, 8/86:74-79
COBE (spacecratft)
cosmology and background radiation, 7/94:22
end of mission, 4/94:18
collimation, of amateur telescopes, 4/92:60—65
collimators, laser alignment, 4/95:82—-83
colonies in space, 7/74:29
colors, of universe, 7/98:82—-87
Columbia (space shuttle), 8/82:66—71
history of, 8/81:6-22
launching, 8/81:64, 9/90:24
planned experiment on, 8/81:62
preparing for mission, 10/81:62—63
Columbus Telescope Project, 3/92:26
Coma Berenices (constellation), 3/84:78, 78-81,
4/93:56-63
Coma (galaxy cluster)
NGC 4881 galaxy in, 11/94:20
whether still forming, 2/93:21
Combined Release and Radiation Effects Satellite
(CRRES), 6/92:26
Comet 1993e¢, 9/93:18
Comet Austin, 11/86:24, 26, 4/90:70-73, 9/90:71—
73
Comet Bradfield
kink in tail of, 7/88:16
observing, 1/82:43-47, 11/87:90
Comet C/1999 S4 (LINEAR), 1/00:26
Comet Chiron, 8/90:44-48
atmosphere of, 3/95:28
confirmed as comet, 9/89:14
determining nature of, 8/94:26-33
size and brightness of, 7/95:26
tracking, 2/96:80-81
Comet Encke, 9/90:66—69, 1/94:86-89
Comet Giacobini-Zinner, 10/84:62, 64
Comet Grigg-Skjellerup, 7/90:26, 11/93:42-47
Comet Hale-Bopp
no meteor showers from, 9/97:78
observing, 10/96:81-84, 1/97:82-85, 3/97:56—
61, 4/97:74-79

orbital elements, 11/95:24, 12/95:22
origin of, 9/00:32

photographing, 3/97:74-77

possible satellites of, 8/98:24

research missions to study, 10/97:57-59
shadow of, 10/99:28, 30

tails of, 8/97:22, 24, 11/97:49

tracking, 2/96:68-73, 7/96:69-72
visibility, 11/95:24, 26

Comet Halley

10

1910 astrophotography, 10/85:19-22
absence of gas/dust, 24, 7/94:22
active polar regions on, 6/89:10
analysis by Vega spacecraft, 7/85:62
brightening of, 10/85:112, 2/86:38-40, 8/86:38—
42
child's perspective of, 7/86:70, 2/87:24, 26
color of, 9/85:66
computing appearance of, 2/85:75-77
countdown to, 8/85:60, 62
debris from, 5/92:78-81
eruption from, 6/91:24
fading of, 7/86:42—47
features of, 4/86:42-47
finding, 2/85:35-38, 8/85:35-38
Giotto flyby, 6/86:6-22, 11/93:42—-47
history of, 9/81:16-22, 5/85:24, 26, 10/85:98—
110, 4/86:42—47, 9/86:94-99
hype about, 10/85:24, 26, 28, 30
mission to, 1/81:58-59, 3/81:59-60
near-nucleus features of, 9/87:90-95
observing, 6/86:94-101
in 1985, 6/85:35-37
in 1986, 3/83:18-22, 6/83:35-38, 5/86:42—
46, 10/86:115-17
by Challenger space shuttle, 2/86:76—77
experiences about, 9/86:24, 26, 28, 30, 32,
6/87:30
international collaboration on, 3/87:24, 26,
30, 32
by Kuiper Airborne Observatory (KAO) in
1986, 3/86:90-95
last glimpses, 9/86:40—46
map for, 3/85:12—13
in morning, 6/86:40—45
naked-eye, 1/87:90-93, 7/89:76-77
by NASA, 2/84:60
preparing for, 10/85:8—18
with probes, 7/81:56-57, 9/83:16-22
results from, 9/86:7-22
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from Venus, 6/86:73
photography of, 11/86:44—45
poymer found in, 12/87:94
pronunciation of, 3/84:62
space probes to, 10/85:42—43
Comet Hyakutake, 5/96:82—83
discoveries about, 10/96:24, 26, 28
length of tail of, 7/00:28, 30
origin of, 5/97:36
reader reports, 6/96:76-81, 7/96:74-81
rounding the Sun, 11/96:28
Comet IRAS-Araki-Alcock
discovery of, 8/83:58
observing, 8/83:34-38
Comet Kobayashi-Berger-Milon, 11/75:26-31
Comet Kohoutek, 3/74:45-49
disappearance of, 3/74:12—17
in January 1974, 1/74:25-30
observing, 11/73:51, 1/74:49
photos of, 4/74:24-31
picture from Pioneer 10, 4/74:20-21
study of, 1/74:50
water molecules found in, 3/74:49
Comet Kopff, 8/84:58
Comet Levy, 1/91:26
observing, 9/90:66—69, 1/91:76-78
and Shoemaker-Holt, 9/88:10
Comet Liller (1988a), 10/88:100-101
Comet LINEAR
breaking apart of, 11/00:28
future observation of, 7/00:60—-62
Comet Macholz, 8/91:69-71
evolving orbit, 8/90:24
fragments, 12/94:26
observing, 12/88:111, 113
Comet Rendezvous and Asteroid Flyby (CRAF). see
CRAF (Comet Rendezvous and Asteroid
Flyby)
comets
see also names of specific comets
in 20th century, 8/00:58-62
anatomy of, 10/85:38-39
and asteroids, 2/80:59-60, 1/97:30
astrophotography techniques, 1/96:78-83
award for discovery of, 4/77:65
birth of, 1/74:4-19
brightening of, 2/93:20
calculating orbit of, 9/98:96-97
causing spots in Earth's atmosphere, 9/86:84—-85
chemical composition of, 5/76:54
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collisions with Earth
in early history, 9/98:28, 30
film about, 5/98:42—43
possibilities of, 4/98:22, 24, 10/98:44-50, ,
4/99:58—65
preventing, 9/98:97
theory of constant bombardment, 9/97:24, 26,
11/97:24, 26
composition of, 6/87:6-22
death of, 1/74:4-19
designations, 4/95:32
dust trails of, 12/79:61-62, 9/86:85-86
exploration of, 5/75:28-33
falling into young star, 6/96:22, 24
formation and composition, 8/79:18-23,
2/80:16-23, 10/96:24, 26, 28
fragmented, 2/95:24
gamma-ray bursts from, 3/94:20, 22
general explanation, 3/85:6—-17
Giotto flyby, 11/93:42-47
hunting for new, 12/87:74-77
IAU Circulars about, 9/98:59-63
impact crater chains, 2/94:16
impact effect on Jupiter, 11/94:35-39
interstellar, 297:47-51
"jumping" orbits, 11/97:28
from Kuiper disk, 10/95:28, 30
millions heading to Earth, 8/99:24
NASA's efforts to explore, 11/86:16-22
observing
with 12-inch telescopes, 4/92:85-88
experiences about, 8/86:24, 26
by helicopters, 2/89:46—50
naked-eye, 1/87:94-96
Oort cloud, 7/94:21
origin of, 8/82:6-17, 9/90:28-36, 2/99:30, 32
photographing, 2/76:37-40, 8/85:50-55
photographs of, 2/95:72-75
as possible cause of life, 2/92:20
rouge, 2/97:47-51
shadow of, 10/99:28, 30
short-period driven by chaotic motions, 1/90:10,
12
sporadic meteors from, 1/91:22, 24
storms of, 1/89:12, 14
sungrazers, 4/92:46—49
survey of, 5/83:9-10, 3/87:78-79
transformation into asteroids, 1/85:66—70
understanding solar system's past by, 8/92:30-35
workshop on, 11/85:88-90
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Comet Shoemaker-Holt, 9/88:10
Comet Shoemaker-Levy 9
discovery and tracking, 6/94:40-45
impact with Jupiter, 10/93:38-39, 38-39,
12/93:18, 4/94:18, 8/94:72-77, 10/94:40—
45,40-45, 11/94:35-39, 35-39, 5/95:48—
53,48-53,5/97:36
caused radiation emissions, 4/95:30
photographs of, 4/94:64—67
reader reports, 12/94:70-77
Jupiter observation, 8/94:72—77
microwave outburst, 11/95:32
observing, 7/92:75-78, 7/95:46-51
photographs of, 4/94:64-67
reader reports, 12/94:70-77
Comet Sugano-Saigusa-Fujikawa (1983e), 8/83:60
Comet Swift-Tuttle
discovery of, 8/83:16-22
no future collision with Earth, 4/93:20-21
re-discovery of, 12/92:20
return of in 1993, 1/93:66-67, 4/93:68-71
Comet Tempel 2, 12/83:62, 64
Comet West, 5/76:18-29, 8/76:57, 59
Comet Wild, 4/96:26, 28
Comet Wilson, 11/86:80-81, 1/87:79-81
Comet Wirtanen, 4/98:26
commercial space missions, 5/94:32-39
Commonwealth of Independent States, 12/92:24
Compton Gamma Ray Observatory, 7/96:28
Compton Gamma-Ray Observatory, 7/00:26, 28,
5/92:28, 30, 7/96:26
computers
application to astronomy, 1/85:6-17
and evolution of universe
simulation, 8/96:22
use in answering questions about, 5/88:42-47
image processing with, 9/00:76-81
modeling with, 8/99:54-60, 54—60, 54—60
observation with aid of, 12/89:48-54
photo enhancements with, 2/77:57, 59
simulation of cosmic event, 11/78:63-64
space mapping with, 12/99:86-89
used to aid astronomer's observatories, 11/75:55
use with cosmology, 6/83:66-71
Comte, Auguste, 3/00:70-74
Cone Nebula, 10/97:24, 26
Conference on Science and Spiritual Growth,
12/98:52-55
constellations
see also names of specific constellations

changes in, 4/79:6—13
guide to, 5/98:92-95
movement of, 4/76:26-32
observing
in Autumn, 10/78:47-50
in Spring, 4/78:36-39, 3/84:34-38, 3/88:55
in Summer, 7/78:37-39, 6/84:35-39
in Winter, 12/77:42-45, 12/83:35-39,
3/93:66-71
construction, in space, 1/79:61
coordinates, and epoches, 8/84:74-77
Copernican Revolution, 10/99:52-57
Copernicus, Nicolas, 10/99:52-57
Corbally, Christopher J., 12/98:56—62
Cornell University (New York), 3/89:14, 10/89:16
Corona Australis (constellation), 7/86:94-97
Corona Borealis (constellation), 6/98:82—85
coronal mass ejections
cause for magnetic storms, 4/94:18, 20
effect on space weather, 10/98:60—65
Corvus (constellation), 4/85:78-81
Cosmic Background Explorer satellite. see COBE
satellite
cosmic background radiation (CBR), 9/89:14, 16,
4/95:30
cosmic fire, 3/84:62
cosmic jets, 6/84:66—70
forces that shape, 3/89:40—42
images and features of, 8/90:28-37
nature of, 7/88:30-33
sculpted by magnetic field lines, 2/00:28, 30
cosmic microwave background (CMB), 3/76:20-25
cosmic radiation. see radiation
cosmic rays
causing high altitude lightning, 7/95:24
dating by rat urine, 2/93:23-24
determining creation of, 9/83:60
effects on Earth, 9/75:52-55
new source of, 7/84:66-70
origin of, 7/75:63, 11/75:59, 7/96:32
sampling of by Voyagers, 6/87:75
source of, 3/80:58-59
ultra high energy in, 3/99:34
cosmic shrapnel, 4/00:56—59
cosmological constant, 4/97:57-59
causes expansion of universe, 3/99:26
understanding of, 10/99:44-51
Cosmological Principle, The, 10/79:66—70
cosmological theory, contradictions with, 5/76:55
cosmology

12
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see also Big Bang theory; universe, origin of
computer use with, 6/83:66—71
future of, 7/79:35-38
and metaphysical assumptions, 2/87:6-22
cosmonauts. see Freedom
Cousins, Norman, 1/76:60
Cox, Robert E.
death of, 3/90:16
establishment of award commemorating,
11/90:26-28
Crab Nebula, 12/94:42, 11/98:44-49
gamma rays from, 7/90:24
Hubble views pulsar in, 10/96:22
jets of, 10/82:62
observing, 3/87:49-53, 5/90:30-32
pictographs of, 2/92:24
supernova that caused, 1/79:62
why shine, 1/75:46-49
Crab supernova, 5/85:60
CRAF (Comet Rendezvous and Asteroid Flyby)
approval for, 3/90:12—-13
budget considerations, 5/87:77-78, 2/91:24
cancellation of mission, 12/90:24, 26, 6/92:26
planned voyage, 12/90:42—47
crater chains, 2/94:16, 4/97:36
Crater (constellation), 4/85:78—81
creationism, 5/84:60
Cretaceous Collision Theory, 4/82:78-79
CRL-618 (star), 1/76:60
CRRES (Combined Release and Radiation Effects
Satellite), 6/92:26
Cunningham, Walter, 8/84:28
Cuzco (capital of Inca empire), astronomy and,
11/97:93-97
Cygnus A (galaxy), 1/95:20
Cygnus (constellation), 9/74:57-61, 8/97:69-73,
9/98:82-87
nebulae in, 7/84:50-54
nova in, 6/92:18
observing, 9/84:78-81, 6/90:64—69

D

Daedalia Planum (on Mars), 1/91:22

Daedalus starprobe, 1/82:6—-17

dark matter, 2/92:44-49, 6/97:43
brown dwarfs as part of, 9/95:50-55
cold, 4/95:26, 28

composition of, 10/96:41-45, 49-53
in distant galaxies, 5/90:10, 14
in dwarf galaxies, 6/95:28
in Earth's solar system, 12/95:24, 26
existence of universe and, 10/96:34-35
in ghost galaxies, 5/99:30, 32
hierarchical structure of, 6/96:24
identification of, 3/94:18
interstellar dust as part of, 3/96:70-75
lack of in M105 galaxy, 9/93:19-20
in Large Magellanic Cloud, 8/94:40-45
in M81 galaxy, 5/94:18
mapping of through gravitational lensing,
8/97:47
MAssive Compact Halo Objects as part of,
1/94:18, 20, 8/94:40-45, 5/96:27-28, 30,
10/96:41-45
microlensing of, 2/95:27-28
missing mass and, 9/95:24
NGC 5907 halo of, 20, 12/94:18
and origin of galaxies, 4/85:67-71
as part of galactic rings, 4/95:48-53
red dwarfs cannot explain, 4/95:22, 24
Sculptor galaxy cluster and, 6/94:20
searching for, 3/88:18-23
unanswered questions about, 10/96:36-39
Weakly Interactive Massive Particles as part of,
10/96:41-45, 49-53
dark sky paradox, 9/78:53-57
dark-sky preserve, 12/99:30
Davis, Raymond, 1/00:64-67
debris, space
collisions of, 12/00:56-62
dangers of, 8/87:6-13
NASA report on, 7/89:16
plans for elimination of, 6/99:26
DEEP (Deep Extragalactic Evolution Probe),
9/92:20, 22
Deep Impact (film), 5/98:42—43
deep sky
see also deep sky objects
astrophotography, 7/85:34-39
observing, 2/93:72-76
with small refractor, 10/93:70-73
in Summer, 3/87:64-70
in Winter, 11/88:94-99
deep-sky filter, Konica 3200, 1/89:90-95
deep sky objects
drawing, 2/83:35-38, 1/94:76-79
Hercules galaxy cluster, 4/96:82—83
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Herschel 400, 6/95:64—69
Lynx and Camelopardalis (constellations),
1/96:68-71
observing
in Autumn, 6/95:74-79
techniques for, 8/95:74-77, 11/95:72-77
stellar associations, 9/95:76-79
Deep Space-2 probes, 4/97:34
Deep Space Explorer telescope series, 12/93:78-81
Deep Water Muon/Neutrino Detector (DUMAND),
4/94:22,26
Defense Department, Clementine mission, 2/94:34—
39
Defense Meteorological Satellite Program (DMSP),
11/85:12-13
Deimos (Mars' moon), 12/93:48-53
Delphinus (constellation), 9/87:103-5
Deluxe Reflector Kit (amateur telescope building
kit), 12/97:90-93
density waves, 6/90:28-30
de Pater, Imke, 4/99:37-44
deuterium, found in Sagittarius A, 10/00:26, 28
dew caps, making, 11/87:72-74, 11/93:81
DIBs (diffuse interstellar bands), 4/97:36
diffuse clouds, 4/80:62
diffuse interstellar bands (DIBs), 4/97:36
diffuse nebulae, 7/80:46-49
digital images, 7/92:80-85
Digitized Palomar Observatory Sky Survey,
12/99:28, 30
DI Herculis (star system), 11/95:54-59
dinosaurs
Cretaceous Collision Theory, 4/82:78-79
extinction of, 3/85:18-22
Discovery (orbiter), 3/84:60
Discovery (space shuttle), 11/95:36-43
emergency evacuation system, 8/88:12, 14
mission review, 1/89:54-59
NASA programs, 11/95:36-43
view of aurora australis, 10/91:45
distance determination
and redshift theory, 12/87:97-98
by TAU Project, 12/86:79
DMSP (Defense Meteorological Satellite Program),
11/85:12-13
DOAA Enterprises PLS Astrocamera, 10/75:28-37
Dobsonian reflectors, 12/93:78-81
Dobsonian telescopes
building mounts for, 11/89:70-73
cleaning mirror of, 12/97:97

dolley transport system, 6/85:75-77
equatorial platform for, 4/90:52—55
making easier to use, 7/84:76-77
new design, 4/89:62—67
Portaball, 3/95:80-85
double source radio galaxies, 4/77:64
double stars. see binary stars
Draco (constellation), 4/87:106-9, 6/92:62—65,
7/99:78-82
drawing. see also artwork, astronomical
of astronomy, 4/99:52-57
deep sky objects, 2/83:35-38, 1/94:76-79
moon and planets, 4/83:35-38
observation techniques, 7/95:76-79
of solar eclipses, 7/75:62
DUMAND (Deep Water Muon/Neutrino Detector),
4/94:22,26
Dumbell Nebula (M27), 9/74:20-26, 11/91:30
dust
clouds of, 7/95:22
around Formalhaut (star), 4/90:14
around nearby stars, 5/87:75, 77
brightening in ultraviolet light, 7/95:22
deuterium found in, 10/00:26, 28
identified at ultraviolet wavelengths, 7/95:22
in Milky Way, 10/87:91
composition of interstellar, 7/98:35
disks of
around Beta Pictoris (star), 10/92:18, 4/93:18
and planet formation, 8/98:16
interplanetary, 3/84:7-22
interstellar space, 4/95:26, 3/96:70-75
and IRAS, 3/84:7-22
observing in front of bright objects, 6/89:86—88
planet formation by, 8/98:16, 18
rings of around Jupiter, 7/98:28, 30
in solar system, 8/93:24, 8/95:26
in spiral galaxies, 6/96:28
spongy structure of, 10/88:12
between stars, 6/88:6—-19, 6-19
storms of
on Mars, 3/77:34-39, 8/88:76-77, 7677,
10/88:101-2, 11/88:114, 8/94:22-23,
2/97:24, 10/98:26, 28
on Moon (Earth's), 9/75:58
surrounding black holes, 12/98:28
surrounding stars, 3/92:46-51, 8/98:16, 18,
11/98:62-67, 62—67
trails of behind comets, 9/86:85-86, 85-86
dwarf galaxies
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birth of, 8/96:24

blue, 7/98:26

dark matter in, 6/95:28

discovery of, 7/77:63, 12/78:59

in local group cluster, 2/94:26-33

Milky Way Galaxy collision with Sagittarius,
12/95:26, 30

dwarf stars. see red dwarf stars; white dwarf stars

Earth

see also asteroids, collisions with Earth; comets,
collisions with Earth
3.8 billion year rock found on, 2/75:61
age of, 1/90:14
alignment with other planets, 8/79:80-85
atmosphere of
history of, 7/99:28, 30
origin of, 1/92:38-45
and origin of life, 7/85:66—71
spots in, 9/86:84—85
stellar blast encounter, 1/99:32
blast of radiation on, 3/99:52-56
changing shape of asteroids, 10/99:24
climate of, 5/80:62
damage done by humans, 8/80:66—71
effect of solar activity on, 8/88:10, 10/88:22—
31
effect of Sun on, 3/79:58
reasons for, 2/78:18-23
collision with meteor theory, 1/86:77
comparison to Mars, 10/76:20-26, 10/77:6-9
comparison to Venus, 3/90:18-28
crater chains on, 4/96:26, 4/97:36
craters on, 1/00:36
creating topographic maps for, 12/00:50-55
crust of, 8/78:20-22
danger of destruction from Sun, 1/00:50-55
defending against asteroids, 9/98:97
distance from sun, 6/98:36
easy destruction of from objects in universe,
11/99:46-51
energy of, 11/76:57
extinction on, 6/98:22, 11/98:38
formation of, 11/77:68, 3/80:61-62
future study of, 1/88:10-11
Galileo flyby, 3/91:30-34, 3/93:34-39

geology of, 1/99:58-63

halo above, 3/79:57-58

history of, 8/78:6-19

ice ages, 1/76:63, 11/97:48

if metal-free, 10/92:40-45

if orbited larger sun, 5/92:50-55

life on, 9/00:30

conditions for, 6/95:46-51
origin of, 7/85:66-71

light reflected from Moon, 8/86:83—85

magnetosphere of, 11/00:30, 32

maps of, 5/82:18-22

molten layer of, 7/98:34

and Moon, 6/78:20-21

no planets sharing orbit with, 9/97:79

observing, 11/78:22-27

oceans of, 8/78:52-56, 5/83:62

origin of, 6/89:24-34

ozone layer of, 11/93:20, 22

photographing, 10/87:21-22

photographs of, 5/85:58

possible rings around, 9/80:58—59

prehistoric fire on, 12/88:10, 12

radiation belt of, 11/93:26

radio signals emitted by, 6/74:45

rotation of, 12/89:12, 6/92:24, 26

seasons of, 3/96:50-53, 7/99:74-77

shape of, 8/00:40—44

shift in axis of, 12/97:26, 28

slant of, 7/92:44-49

study of, 11/83:6-22

Sun affecting temperature, 10/95:24

surface of, 8/86:6—13

tectonic activity on, 10/98:98

used for radio telescope, 10/79:6—13

volcanoes on, 5/95:44-45

weather changes from Sun, 2/74:49
Earth Observatory Satellites (EOS), 6/74:45
Eastern Hydra (constellation), 4/85:78-81
ECLIPSE.BAS (software), 11/86:67-70
eclipses

from 1983-1991, 6/82:39-42

on August 1999, 8/99:84-89

of binary stars, 12/80:66-71

Castillo (Jupiter's moon), 1/91:58-63

explanation of, 8/99:80-82

on February 26,1979, 5/79:34-38, 4346

good conditions for, 11/78:47-49

of July 10, 1972, 8/73:4-15

of July 1981, 7/81:47-50
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lunar, 4/94:68-73
of July 1981, 11/81:52-57
of July 1982, 7/82:47-50
of December 1982, 4/83:75-77
of February 20,1989, 2/89:78-79
of June 1992, 10/92:62-67
of December 9/10, 1992, 12/92:74-79
of November 28/29, 1993, 11/93:82-87
of September 26 1996, 9/96:68—73
observing, 6/91:68-75
photographs of, 12/89:80-83
observing, 11/78:38-39, 42, 55, 2/89:71-76
of PG 1550+131 star, 3/89:14, 16
predicting, 11/80:44-50, 11/86:67-70
solar, 10/84:24
of August 18, 1868, 1/85:24, 26
in 1979, 6/78:20-21
of May 30, 1984, 5/84:34-39, 50-55,
9/84:51-54, 10/84:60, 6/85:24, 26
of November 23, 1984, 4/85:35-39
of October 3, 1986, 10/86:62-63
of February 26, 1998, 11/97:56-59, 2/98:74—
79
of March 18, 1988, 8/87:38-42, 7/88:66—69,
8/88:86-87
of July 11, 1991, 7/90:68-74, 7/91:62-73,
10/91:64-73, 11/91:32-43, 1/92:49-54
of January 4-5, 1992, 12/91:76-78, 4/92:68—
71
of June 1992, 10/92:62-67
of November 3, 1994, 11/93:88-93,
4/95:66—69
of October 24, 1995, 7/95:64—-67, 4/96:74—
77
of December 2000, 11/00:90-93
of June 21,2001, 8/00:76-81
annular, 5/94:92-98, 9/94:80-85
astrophotography, 10/95:80-85
drawing of, 7/75:62
effects on Hubble Space Telescope, 2/90:36—
40
last in 20th century, 11/99:88-89, 12/99:80—
85
as observed in Africa, 5/80:38-43, 6/80:38—
42
as observed in Indonesia, 9/83:35-38
observing expedition, 6/98:52-57
photographing, 4/91:68-73
planning for in August 1999, 3/99:94-98,
7/99:84-89

symposium plans, 4/90:18
stellar, 6/77:47-50, 8/81:64
Edberg, Steve, 7/86:24, 26, 30
Edgeworth-Kuiper Belt, 9/00:52-55
Edmund Scientific's Astroscan (amateur telescope),
9/91:84-85
education, astronomy
classroom observatories, 1/90:12, 14
teaching of astronomy, 9/88:36-43, 9/93:40-45
Einstein, Albert
frame dragging prediction of, 3/98:28, 30
personal experience meeting, 5/84:24, 26
theory of general relativity, 1/80:67—-70
Ektar film, 9/91:70-75
Elastic Loop Mobility System (ELMS), 2/77:55-56
electromagnetic radiation, 6/82:6-22, 4/83:66—70
elements
assembling of, 2/98:44-49
origin of, 8/88:18-25
elliptical galaxies, 7/99:28
Eltanian (asteroid), 3/98:30-31
Empire Strikes Back, The (movie), 3/84:24
Endeavor (space shuttle), 1/94:37-39, 3/94:26-31
launching of, 8/99:74-79
revealing of supernova bubble, 5/93:24
satellite rescue by, 9/92:26
Energia booster, 10/88:8
energy, on Earth, 11/76:57
England, and astronomy, 4/85:6-22
enstatite, in meteorites, 12/92:20, 22
Enterprise (space shuttle), 8/78:60, 9/78:63
Enzmann (starship), 8/77:6—17
EOS (Earth Observatory Satellites), 6/74:45
epoches, in coordinates, 8/84:74—77
Epsilon Aurigae (star), 5/85:26, 28
companion of, 1/85:60
eclipse of, 5/83:60, 62
mysteries of, 8/83:66—71
observing, 2/86:6—11
Epsilon Eridani (star), 12/95:36-—43
equatorial tracker, building, 9/84:74-77
Equuleus (constellation), 9/00:82—87
Eridanus (constellation), 10/84:78-81, 12/84:78-81,
1/99:96-100
Eros (asteroid)
close pass of Kappa Geminorum, 4/75:59
observing, 4/75:53-58
theory of origin, 10/74:4—12
ER Vulpeculae (star system), 7/93:26-33
ESA (European Space Agency), 8/84:58, 10/88:16
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Eskimo Nebula (NGC2392), 9/74:20-26
ESO. see European Southern Observatory (ESO)
essay contest winners, 8/98:46-51, 95-99
Eta Aquarid (meteor shower), 11/85:28, 30, 32
Eta Carinae (star), 2/97:41-42
brightness of, 2/00:38-43
eruption of, 8/99:26
Hubble images, 9/96:25
possible binary companion of, 5/98:32
X-ray images, 12/95:32
ETX (amateur telescope), 9/97:80-83
Europa (Jupiter's moon), 10/76:18-19, 11/86:98—103
ancient ocean on, 7/97:22, 24, 26
appearance of, 5/79:14-15
features of, 8/00:32
Galileo's flyby of, 6/98:40—45
ice floes of, 5/97:26, 28
life on, 10/97:39-43
observing, 12/83:16-22
oxygen atmosphere of, 7/95:20
planned flyby of, 7/97:30, 32
salt on, 9/98:32
sea-ice ridges on, 4/96:22, 24
subsurface ocean on, 10/97:39-43, 3/98:95
subsurface water on, 12/00:24, 26
water ice on, 10/97:46-47
European Southern Observatory (ESO) (Chile),
6/97:35-41
first astronomical images by, 9/98:28
latest telescope technology, 11/90:44-49
Very Large Telescope (VLT) at, 3/99:58—-65
European Space Agency (ESA), 6/00:26, 28,
8/84:58, 10/88:16
formation of, 3/79:19
European X-ray Observatory Satellite. see EXOSAT
EUV (extreme ultraviolet radiation), 7/87:82—87
EVE (Extreme Ultraviolet Explorer), 9/92:20
Evens, Robert, 11/89:94-97
evolution and matter, 9/84:67-70
evolution of universe. see universe, evolution of
EXOSAT (European X-ray Observatory Satellite)
discoveries from, 12/84:60, 62, 6/86:75, 77
end of mission, 8/86:66
preliminary findings of, 10/84:60, 62
experiments, standardization of, 2/79:57-58
exploration, space, 3/79:6—17, 20-22, 24
Explorer 55 (satellite), 2/76:63
Explorer-5 satellite (AE-5), 9/81:59-60
extragalactic jets, 2/00:28, 30
extrasolar planets. see planets, extrasolar

extraterrestrial life
in Alpha Centauri system, 4/91:28-37
center for study of, 3/74:45, 48, 3/78:66—-67
conditions for, 6/95:46-51, 7/96:36—43
evidence of, 8/74:4-18
general discussion, 7/85:7-22
history of views on, 1/79:6-16
on Mars, 5/96:22, 24, 8/97:39-41
message to, 12/73:12-16, 2/75:61, 64, 12/75:46—
49, 5/99:24, 26
and origin of life on Earth, 11/85:88
possibility of listening to television, 5/78:63
possible signals from, 2/74:50
Project Phoenix's search for, 9/97:37—41
question on influence on Earth, 11/73:52-53
and science wars, 5/00:52-57
search for, 8/74:20-23, 5/75:6-17, 56, 3/76:53,
3/78:69, 12/79:60-61
in 21st century, 12/99:44-47
by astrobiology graduate students, 2/99:26
by NASA, 10/92:26-33
with optical SETI, 6/99:30, 11/99:60-63
Timothy Ferris, 4/00:52-55
by USSR, 1/76:59
from your computer and internet, 2/99:26, 28
whether to contact, 7/84:26, 28
extreme ultraviolet (EUV) radiation, 7/87:82—87
Extreme Ultraviolet Explorer, 9/92:20
eyepieces, telescope, 6/93:56-65, 1/98:85-86,
6/98:91-96
1988 guide to, 10/88:82-87
building warmer for, 4/85:52-54

F

falling stars, 8/75:6-19
Far Infrared Space Telescope (FIRST), 3/94:22
Far Ultraviolet Spectroscopic Explorer (FUSE),
8/84:60
Ferris, Timothy, 4/00:52—55
FG Sagittae (star), 10/83:74-79
film, astrophotography, 1/89:90-95
see also names of specific brands of film
black and white, 5/76:46-52, 9/76:46-54
choosing, 5/95:77-81, 10/96:74-78
color
spectroscopic emulsions, 6/77:51-53
which to use, 10/74:22-28
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fast, 11/76:57, 12/76:52-55, 2/89:88-91
holder for, 2/84:76-77
hypersensitizing of, 5/93:64—69
pre-treatment, 4/96:78—-81
resolution of, 4/75:40-46
and size of objects, 6/82:52-54
for slides, 10/92:68-75
SO-115, 4/80:54-57
tips for loading, 11/82:58
treatment, 9/73:34-41
use of, 10/99:76-83
filters, 1/89:90-95
for better astrophotography, 7/88:78-83
CCD, 3/96:80-85
deep-sky 30c, 1/89:90-95
infrared, 3/96:80-85
Moon, 3/93:61
nebula, 2/91:74-79
Final Frontier (magazine), 8/88:14
finder scopes
see also names of specific finders
building, 11/89:70-73
making mount for, 3/84:76-78
finding devices, computer-aided, 12/87:66—71
FIRST (Far Infrared Space Telescope), 3/94:22
Fiske Planetarium, 3/99:80-85
Fleming, Williamina, 7/90:48-51
flight, interstellar, 3/87:94-99, 4/87:94-99
forces of universe, 12/86:85
Formalhaut (star), 4/90:14
Fornax (constellation), 11/87:107-9, 1/99:96-100
Fornax (galaxy cluster), 10/95:42-47
Fourth Annual Cambridge World shop, 2/86:74-76
frame dragging prediction, 3/98:28, 30
Frank, Lewis, 10/98:44-49
Freedman, Wendy, 3/00:52—59
Freedom (International Space Station), 12/98:42-51
cutting costs of, 10/93:20
funding for, 9/91:28
plans for, 6/84:6—-16, 5/89:24-31
Ronald Reagan regarding, 7/84:60
Frost, Robert, 5/74:16-23
FSC 10214+4728 (gravitational lens), 11/95:26,
3/96:24, 28
Fugate, Robert, 6/00:42-47
Fuji film HG 400, 9/90:62—65
Fulton, Ken, 9/84:24, 26, 28
FUSE (Far Ultraviolet Spectroscopic Explorer),
8/84:60

G

galaxies
see also dwarf galaxies; names of specific
galaxies
activity in, 12/79:6-23
age of, 5/96:42-47
around Big Dipper, 3/89:78-84
autumn observation, 6/96:70-75
and barred spirals, 11/77:69
and Big Bang theory, 1/94:28-35, 12/94:44-53
black holes in center of, 5/97:28
brightness of, 11/87:94
in Cancer constellation, 1/94:92-93
chemistry of, 6/81:6—17
"clumpy" distribution of, 12/91:26
clusters of, 10/77:28-32
collision of, 6/93:23
examination of, 3/78:68
globular clusters moving through, 11/96:28,
30
hierarchical structure of, 3/97:32, 34
intergalactic stars in, 7/97:26, 28
largest, 10/85:114
mapping of, 11/89:44-46
most distant, 3/93:20
observation of, 5/99:78-83
observing, 5/99:78-83
radio emissions between, 2/90:16
rapid motion in, 11/86:79-80
x-ray view of dark matter and, 4/95:26, 28
collisions of, 3/81:61, 6/85:60, 62, 11/86:84,
10/91:74-78, 11/96:37—43, 2/98:24,
7/98:34-35, 12/98:28, 30
colliding pinwheels, 5/99:78-83
computer simulation of, 12/88:90-96
effect on planet life, 7/97:91
IRAS observations on, 10/84:60, 62
in Coma Berenices constellation, 4/93:56—63
core of, 4/79:56-57
dark matter in, 5/90:10, 14, 5/99:30, 32
darkness between in Hubble Deep Field, 6/98:26
destruction of by Milky Way Galaxy, 12/96:36—
41
determining distance of, 6/89:48-54, 9/98:46-51,
10/98:98
differences between, 1/75:6-24
differences from quasars, 5/81:59
dim, 6/96:40-45
discovery of
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in Carina constellation, 2/78:67
dwarf, 7/77:63
lone, 6/75:66
distances to, 12/88:12, 14
early, 12/99:36
edge-on viewing, 4/96:66—71
elliptical
birth of, 5/89:42-45
evolution in, 5/77:18-24
formation of, 9/93:18-19
shape of, 7/99:28
x-ray coronas of, 7/85:62, 64
embryonic, 11/92:18
emission-line type, 11/79:72
empty space between, 8/76:60
evolution of, 3/93:20, 4/93:38-43, 1/97:36-43
chemical, 10/77:66, 68
debate over, 5/99:38-47
missing link in, 4/92:22, 24
from radio galaxies, 11/81:94-99
and ripples in space, 4/88:75
slower than thought, 8/86:66, 68
theory by Peter Quinn, 11/81:72
explosions of, 5/76:12—-17
faint, 10/86:93-94, 2/89:80-82
finding beyond Milky Way, 4/87:79
formation of, 7/97:59-63
cosmic background radiation, 9/89:14, 16
debate over, 5/99:38-47
earliness of, 12/88:56-58, 1/97:26, 28,
7/98:22, 24
and gas clouds, 8/93:20, 24
missing-mass models and for, 2/85:60, 62
theories, 9/89:14, 16
whether ongoing, 7/98:26, 28
found in void, 9/87:75-76, 4/89:10
galactic halos, 9/95:26
gas clouds in, 9/95:26, 11/95:46—47, 4/97:92-93
gravitational distortions in, 5/90:10, 14
of Great Square of Pegasus, 10/90:82—87
halo pollution of, 1/98:26
host to quasars, 4/96:22
in Hubble Deep Field, 11/97:26, 6/98:24
Hubble Space Telescope, 12/95:52-53, 4/96:46—
47
history of, 4/95:44—45
images, 6/95:40-43
observes clusters, 2/95:24
identifying types, 5/82:42-46
infrared
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as future quasars, 4/87:78-79
power behind, 11/92:26
interaction between, 1/74:42-45, 11/93:28-35,
3/94:18
leading arm, 5/92:30
lenticular, 7/92:22
in Local Group, 11/93:94-97
LSB (Low Surface Brightness), 5/92:32
merging of, 11/84:60, 62, 5/94:28, 12/96:26
most distant, 11/85:90, 11/88:10, 12, 12/92:22,
4/93:21-22,4/95:28, 11/96:24, 11/97:28
new
in Antlia constellation, 8/97:28
in Local Group, 8/97:26, 28
star formation in, 4/99:30
number of, 5/99:56-57
observing, 4/00:90-93, 6/75:35-38, 5/76:36-39,
7/78:51-59, 4/80:38—42
in Autumn, 10/83:54-58, 9/89:78-84
with binoculars, 7/83:50-54, 5/87:62-67
with naked eye, 1/92:68-73
in spring, 3/93:62—65
techniques, 4/94:80-83, 12/95:88-93
with telescope, 10/92:76—79
origin of, 4/85:67-71, 5/98:44-49
understanding of by globular clusters,
10/00:42-46
as part of x-ray background, 1/94:24
peculiar, 2/81:52-54
photographing, 2/87:42-47
photography of, 3/77:18-23, 5/80:47-49,
3/83:51-53, 3/92:68-75
polar rings around, 10/87:87, 89, 4/95:48-53
primeval, 6/96:20
and quasars
links between, 10/77:66
which came first, 9/73:20-22
radio
links between, 10/77:66
optical emissions found in, 3/78:65, 68
radio emissions from, 2/00:26, 28
recycling of own mass, 8/97:82—-83
red shifts, 9/78:6—-14, 7/86:72-3
regularly spaced, 6/90:10
ring, 3/77:56-57
sentinels, 5/99:78-83
seven mysteries of, 3/94:39-45
in Sextan constellation, 4/91:82—85
shapes and sizes of, 11/82:74-79, 1/93:60-65
shells, 1/88:89
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spherical halo surrounding, 2/78:70
spiral, 1/83:6—15
arms of, 6/90:28-30

birth of elliptical galaxies from, 5/89:42-45

cause of, 5/00:42-47

dust distribution, 6/96:28
formation of, 7/79:6-20

general explanation, 6/85:14-22
hidden masses of, 4/00:28
largest know in 1979, 8/79:62
observing, 4/95:70-75

reasons for shape, 12/87:7-23, 9/93:34-39

rotation of, 5/00:42-47
transformation to elliptical, 9/93:18—19
spiral-elliptical pairs, 11/92:36—41
star birth in, 11/94:40-45
starburst, 2/00:22, 24
streaming of, 7/86:73
studied by Halton C. Arp, 11/99:52-53
study of, 2/74:28-31
superclusters of, 2/80:61-62, 4/84:7—-15
ultraluminous infrared, 3/00:30, 32
in Virgo constellation, 4/93:56—63
voids, 9/94:27
William Herschel's theory, 6/75:35-38
young, 6/96:26
youngest, 4/88:74—75
Galaxy Collisions in 3 Dimensions (software),
12/88:90-96
Galaxy Gyroscope, 10/82:64, 66
Galileo, Galilei, 4/00:46-51, 12/98:60-61
Galileo (spacecraft)
see also Jupiter
almost delayed, 4/82:78-79, 8/89:18
amount of information from, 6/99:44-49
antenna problem, 8/91:24, 7/93:20, 22-23
asteroid images by, 4/94:39, 6/96:46-51
atmospheric probe results, 4/96:42-45
boosted speed, 5/90:18
changing course of, 8/78:59

Earth flyby, 3/91:30-34, 12/92:24, 3/93:34-39

end of mission, 2/93:24

flyby of Jupiter's moons, 8/96:24, 5/97:28,
6/97:26, 28, 7/97:30, 32

flyby of Neptune, 12/80:59

future explorations of (1990), 1/90:46-50

Ganymede's viewed by, 10/96:68—73

Gaspra flyby, 2/92:52-54, 4/93:20-21

Jupiter mission, 3/00:26, 28, 1/96:36—45

lunar flyby, 3/91:30-34

naming of, 6/78:61

plans for mission, 3/88:86

probe release, 11/95:26

problems with, 12/79:62—63
radiation-hardened computers on, 12/90:36—41
Saturn mission, 3/80:60, 12/83:6—15

testing of heatshield, 7/81:59

testing of instruments, 2/90:18

Venus flyby, 4/91:38-40

Galle, Gottfried, 9/96:42-49
Gamma Cassiopeiae (star), 5/98:30
gamma ray bursts

from BL Lac objects, 7/92:20

brightest, 8/93:19

causes of, 11/98:26

from comets, 3/94:20, 22

cosmic radiation in, 6/77:6—-13, 1617

from Crab Nebula, 7/90:24

distance of, 1/87:83—-84, 5/94:20, 22, 12/95:56—
61,5/97:34

flashes in Earth's atmosphere, 1/95:24

in galactic halo, 3/95:30, 32

high energy, 11/94:24, 26

from Markarian 421 galaxy, 2/93:22

observing, 8/85:60

origin of, 7/97:24, 26

power of, 8/98:18

produced by supernova, 1/00:32

simultaneous observation of, 5/99:22

sources of, 6/81:60, 6/86:74—75, 3/92:54-55,
5/92:28, 30

studying from Gamma Ray Observatory,
10/91:46-50

from supernova 1987A, 4/88:74

theory of, 2/95:26-27

on Venus, 9/78:64

Gamma Ray Observatory (GRO)

Burst and Transient Source Experiment
(BURST) on, 9/91:26, 28

completion of, 3/91:24, 26

launching, 7/91:24

plans for, 6/80:60

purpose of, 7/91:44-49

studying gamma ray bursts from, 10/91:46-50

gamma rays

see also gamma ray bursts
speed of, 5/00:36—41

Ganymede (Jupiter's moon), 10/76:18-19

atmosphere on, 2/74:50
core of, 4/97:26
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features of, 8/00:32
ozone found in ice on, 1/96:28
surface of, 9/75:57, 10/96:68-73
gas clouds, 11/73:20-23
in Andromeda galaxy, 11/95:46-47
deuterium found in, 10/00:28
and galaxy formation, 8/93:20, 24
observing, 4/97:92-93
possibly protogalaxy, 12/89:10
Sagittarius A, 10/00:28
gas, falling into black hole, 11/86:82
Gaspra (asteroid), 2/92:52-54, 4/93:20-21, 6/96:46—
51
gas streamers, 5/89:14
Gehrels, Tom, 4/99:58—-65
Geminga (neutron star)
history of, 12/93:30-37
identification of, 1/93:24
motion of, 3/93:21
Gemini (constellation), 1/74:58-61, 2/84:78-81,
3/96:66—69, 2/99:92-95
Geminid (meteor shower), 12/90:72-75, 12/93:82—
85
Gemini North telescope
at Gemini Observatory, 10/00:36—41
at Mauna Kea, Hawaii, 5/99:64-65, 10/99:24, 26
Gem reflector, 6/99:86—89
general relativity, theory of, 1/80:67-70, 7/99:30
Genesis Refractor (amateur telescope), 1/94:82—-86
Genesis SDF (amateur telescope), 1/94:82—-86
Geographos (asteroid), 8/94:58-59
George Observatory, 1/90:16
Gerard P. Kuiper Airborne Observatory (Moffet
Field, California), 11/94:48-53
GERT (Giant Editorial Radio Telescope), 9/84:60
GHRS (Goddard High Resolution Spectrograph),
1/92:22
Giacobini-Zinner (comet), 12/84:62, 64
Giant Editorial Radio Telescope (GERT), 9/84:60
giant stars
double star Capella, 2/95:48-53
red, 12/76:26-31
Giotto (spacecraft), 10/92:18, 20, 11/93:42—47
camera failure, 9/90:24
Comet Grigg-Skjellerup flyby planned, 7/90:26
Comet Halley encounter, 6/86:6-22
international cooperation with, 3/85:60, 62
plans for mission, 12/85:82, 84
Gliese 229B (brown dwarf star), 2/96:22, 7/96:25,
5/98:28

Gliese 229 (brown dwarf star), 2/96:22, 7/96:25
Gliese 623 (brown dwarf star), 5/95:26
Gliese 625 (star), 5/75:55
Gliese 876 (brown dwarf star), 10/98:24
Gliese 890 (red dwarf star), 1/91:28-33
global climate, changes in
from carbon dioxide, 1/82:63
effect of Eltanian asteroid, 3/98:30-31
globular clusters, 7/79:47-52
47 Tucanae (NGC 104), 10/00:24, 26
appearance of night sky from planet near,
11/98:100-101
composition of, 8/98:22
differences in, 5/89:90-95
evolution of, 1/82:65
moving through galaxy clusters, 11/96:28, 30
not born with binary systems, 11/83:60
observing, 4/90:64-67
in Southern Hemisphere, 5/97:79-81
star formation in, 8/00:30
Terzan clusters, 9/96:74-75
and understanding origin of galaxies, 10/00:42—
46
why little gas in, 7/97:91
young stars in, 3/98:30
globular star clusters
computer simulation of, 9/87:63-67
explanation of, 6/85:7-13, 4/88:82—85
learning about Milky Way's history from,
10/93:40-45
observing, 6/88:102-5, 8/91:60-63
photography of, 8/87:56-59
God, belief in Big Band and, 8/98:48—49
Goddard High Resolution Spectrograph, 1/92:22
Goddard High Resolution Spectrograph (GHRS),
1/92:22
Goldin, Dan, 3/98:40-46
Goldin, Daniel S., 12/99:64—66
Gould's belt, 10/74:16-20
gravitational constant, 6/78:62
gravitational lenses, 8/97:45-49
see also names of specific gravitational lenses
cross-shaped, 3/96:22
and galaxy cluster AC 114, 1/93:22
and H 1413+117 (quasar), 11/88:12
Hubble Space Telescope and, 4/98:84
largest, 8/86:64—66
luminous arcs caused by, 4/88:72—74
observing, 7/81:18-22
in Pegasus (Galaxy), 3/85:62
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quasars, 9/79:60-61, 2/96:24, 26
gravitational radiation, 6/79:6—14
see also gravity waves
gravity
contribution to star formation, 2/98:51-55
effect on planets' shape, 2/98:95
effect on time, 6/92:28-35
effect on universe, 2/98:41-42
existence everywhere, 6/98:37
gravitational waves, 10/00:54-59, 5/76:55,
2/79:56, 3/80:59, 5/97:58-59
and measuring universe size, 11/88:60—62
possibility of weakening, 12/74:59
speed of, 5/98:84
studying through binary stars, 8/91:22
gray holes, 1/94:20
GRBs. see Gamma-Ray Bursts (GRBs)
Great Attractor (galaxy cluster)
core found, 6/96:20, 22
evidence for, 9/90:22
galaxies streaming toward, 7/93:40-45
Great Britain, and astronomy, 4/85:6-22, 9/88:14,
16
Great Red Spot (of Jupiter). see Jupiter, Great Red
Spot
Great Square of Pegasus, 10/90:82—87
Griffith Observatory, Mt. Wilson, 12/00:76-81
Grinspoon, David, 4/99:37—44
GRO. see Gamma Ray Observatory
GRO J1008-57 (pulsar), 11/93:24, 26
GRS 1915+ 105 (superluminal source), 3/98:24,
5/98:26, 28
Grus (constellation), 11/00:84-89
Grus the Crane constellation, 9/97:86-87
guides, star. see atlases
Gum Nebula, 3/76:54

H

H 1413+117 (quasar), 11/88:12

H-1 rocket, 12/86:79-80

Hj ion, 4/97:30, 32, 34

Hafner, Reinhold, 3/89:14, 16

Hale-Bopp (comet). see Comet Hale-Bopp

Hale, George Ellery, 12/92:30-37

Hale telescope
30th anniversary of in 1979, 9/79:60—61
sharing of, 3/89:14

H-alpha, 1/78:36-39
Hamiltonia asteroid, 8/81:63
Hammel, Heidi, 7/97:50-55, 4/99:37—44
Hartmann, William K., 4/99:37-44
Harvey, Jack, 1/00:60-63
Hawkings, Stephen, 12/98:64—69
Hayden Planetarium, 7/00:30, 32
HD 114762 (star), 11/88:10
HD 187123 (star), 1/99:34
HD 209458 (star), 2/00:20
HD 98800 (star), 2/96:36—41
He 2-104 nebula, 5/89:12
HEAO-2 (satellite), 8/81:63
Helical Nebula (NGC 7293), 10/91:81-83
Helios 2 (space probe), 3/76:55
helioseismology, 1/00:60—63
helium balloon, 2/00:26, 8/00:24
Helix Nebula, 6/94:18, 7/96:44-45
hemispheric proportions, 6/00:54—59
Herbig (stars), 12/85:90-95
Hercules (constellation), 10/73:20-23, 6/86:106-9
Hercules (galaxy cluster), 4/96:82—83
Herschel catalog, 1/78:42-47
Herschel, Wilhelm
and rings of Uranus, 1/79:42-45
Herschel, William, 11/88:40-53
discovery of Uranus, 3/95:34—41
galaxy theory of, 6/75:35-38
Hertzsprung 314 (star), 11/93:22
Hertzsprung, Ejnar, 11/00:62—67
Hertzsprung-Russell diagrams, 11/00:62—-67,
10/83:16-22
HH2 (Herbig-Haro) nebula, 8/93:18
High Energy Astronomy Observatory (HEAO),
7/77:64, 66, 11/79:70
Hipparcos (satellite), 12/97:60-63
beginning of mission, 2/90:18
end of mission, 12/93:26
failure of, 11/89:14
planned stellar survey with, 2/86:79-80
survival of eclipses, 7/90:26
history, of astronomy, 1/98:57-60, 8/98:61-65
HM Sagittae (variable star), 8/84:66—70
Hobby-Eberly Telescope (professional), 30, 9/94:27,
5/97:34, 36
homochirality, 11/98:34, 36, 38
Horsehead Nebula, 1/90:83—-86
hot air balloon, 2/00:26, 8/00:24
HS 1946+7658 (quasar), 7/92:22
HST. see Hubble Space Telescope (HST)

22



Astronomy magazine subject index (1973-2000)

Hubble constant
debate on age and size of, 3/00:52-59
determining, 3/95:48-53
techniques for finding, 8/96:20
Hubble Deep Field, 11/97:26, 6/98:24, 26, 3/99:24
Hubble, Edwin, 12/89:38-44, 2/99:60-65
Hubble Heritage Program, 1/99:42—46
Hubble-Sandage stars, 10/86:92-93
Hubble Space Telescope Amateur Astronomers
Working Group, 8/90:23
Hubble Space Telescope (HST)
6-year anniversary images, 8/96:30-35
age of universe and, 1/96:22, 24
amateur projects and, 11/89:16—17
amateur use of, 10/86:95, 1/87:24, 12/92:28,
2/93:26
asteroid images, 6/95:30-37
building of, 8/81:65, 1/86:14-22
capabilities of, 1/90:38—43, 5/91:44—48
details of celestial objects, 12/90:22, 24
early photos from, 9/91:46-48
early universe views, 4/96:46-47
effects from solar eclipse, 2/90:36—40
first images after repair mission, 4/94:44-49
flawed mirror of, 10/90:20, 24
observation despite, 11/90:22, 30-33,
2/91:30-37
repairing, 2/91:24, 2/93:42-49, 8/93:24
galactic halos found by, 9/95:26
galaxies, 12/95:52-53
history of, 4/95:44-45
interacting, 3/94:18
galaxy clusters
images of, 7/92:20, 22
observing, 2/95:24
Goddard High Resolution Spectrograph (GHRS)
on, 1/92:22
gravitational lensing and, 4/98:84
and Hubble Heritage Program, 1/99:42-46
improved, 5/00:28, 30
inability to detect planet orbiting 51 Pegasi,
11/97:48-49
launching, 6/89:16, 1/90:16, 7/90:30-36
Mars views, 6/95:20
measuring size of universe, 9/94:32-39
naming, 4/84:64
nearing completion, 6/86:73-74
observation plans of, 9/90:44-50
operation of, 6/89:38—44
performance of refurbished instruments, 8/97:20

photographs from, 8/98:27-36, 10/99:40-43
photographs of Moon (Earth's), 7/99:60-61
plans for in 1980, 11/76:6—15
project Hubble Deep Field, 1/99:26, 28, 30, 32,
34, 3/99:24
servicing, 4/00:26, 6/97:58-60, 11/99:54-59
set up team, 8/90:38—43
space shuttle repair mission, 1/94:37-39,
3/94:26-31
telescope to replace, 1/90:14-16
Titan mapped by Hubble, 2/95:44-45
trial run, 10/88:42—43
Uranus observed, 3/95:24
use by amateur astronomers, 12/91:43—48
view of star birth and death, 9/99:36-37
views Nova Cygni 1992 gas shell, 1/94:18
and water on Mars, 6/99:32
Hubble's Variable Nebula, 3/87:49-53
Huntsman Nebula, 9/92:38-39
Hyades (star cluster)
distance to, 1/94:24
observing, 9/85:88-'89, 2/90:78-81
variable lithium count, 9/94:30
Hydra, 3/87:107-9
Hydrogen-alpha light, 1/78:36-39
hydrogen, intergalactic, 9/91:42-45
hydrogen molecules, 4/94:26
hydrogen shell, 5/90:10
hydrogen sulfide frosts, 9/89:10, 14
hyperchange, 4/86:69-70
hypergiant stars, 3/94:32-37
hypernovae, 11/98:26, 9/99:32

I

Tapetus (Saturn's moon)
surface features, 11/95:26
two colors of, 12/97:28
1AU Circulars, 9/98:59-63
IAU (International Astronomical Union), 11/88:12
IC 4182 (galaxy), 11/92:22
ice age (of Earth), 4/76:18-24, 11/97:48
Ida (asteroid)
Galileo spacecraft images of, 4/94:39
moon discovered, 7/94:18
IT Zw 23 (galaxy), 7/85:60
image intensifiers, 2/85:51-54
image processing, 8/94:62—-67
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impact basins, 5/96:50-55
impact craters
chain of, 2/94:16, 4/96:26, 7/96:28
Chesapeake Bay, 26, 1/95:24
Chicxulub, 2/94:16, 4/96:34-41
double, 1/95:30-35, 6/95:28
Manson crater, 2/94:16, 20
Mead crater on Venus, 7/96:26
Venus doublet craters, 6/95:28
Inca empire, astronomy and, 11/97:93-97
Indonesia
to build largest radio telescope, 9/84:60
solar eclipse viewed from, 10/84:24, 26, 28
Indus (constellation), 10/00:86—90
inflationary hypothesis, 7/97:39-43
infrared astronomy, 3/76:28-33, 4/94:40—43
advances in, 4/79:54-55
Far Infrared Space Telescope, 3/94:22
infrared flux collector, 4/77:62
telescope for, 7/93:20
Infrared Astronomy Satellite. see IRAS
Infrared Space Observatory (ISO), 4/99:28
instruments, standardization of, 2/79:57-58
insurance, for space commercialization, 12/85:84
Intelligent Life in the Universe (book), 1/77:56
Intelsat VI (satellite), 9/92:26
interferometry, 2/87:78-79
astrophotography, 11/96:26, 28
optical telescopes, 6/96:22
at Owens Valley Radio Observatory, 1/79:59-64
telescope proposed for, 1/87:83
intergalactic clouds, 5/78:59
intergalactic space
carbon atoms in, 8/95:22, 24, 26
possibility of matter in, 8/83:60, 62
International Amateur/Professional Photoelectric
Photometry (IAPPP), 9/81:60
International Astronomical Union (IAU), 11/88:12
International Astronomy Day (April 20), 3/91:26
International Cometary Explorer, 12/84:62, 64,
12/85:6-13
International Dark-Sky Association, 7/90:23
International Earth Rotation Service, 12/90:24
International Solar Month (observation project),
3/89:46-51
International Space Station. see Freedom; Sojourner
Space Station
International Space University (at MIT), 7/87:69—
70, 10/88:14, 16, 6/89:16
International Ultraviolet Explorer (IUE), 9/80:61,

4/87:14-22
International Ulysses Comet Watch, 12/92:26
Internet, astronomy Web sites on, 6/95:74—83,
10/95:48-53
interplanetary rock, 8/74:52
interstellar medium, water in, 4/99:32
interstellar space, 3/82:6-22
clouds in, 8/77:63, 3/97:39-43
comets in, 297:47-51
dust in, 4/95:26, 3/96:70-75
materials found in, 6/94:26
methylene discovered, 3/95:32
molecules in, 3/75:34-37
spacecraft, 8/96:38—43
travel within, 8/96:38-43, 6/98:48-51
Io (Jupiter's moon), 10/76:18-19, 12/98:28, 30
appearance of, 5/79:10-11
clouds of, 3/76:57
conditions of, 2/76:6—-16
features of, 8/00:32
Galileo's flyby, 6/98:44-45
Hubble findings about, 1/93:20
mountains on, 1/95:46-51
planned flyby of, 7/97:30, 32
sodium atmosphere of, 10/88:12
volcanism of, 5/93:40-45, 7/95:20, 22, 1/96:28,
8/97:83, 11/97:24, 12/98:30
Voyager 1 (spacecraft), 6/79:58-59, 5/81:17-22
water on, 9/93:20, 22
ionosphere, 4/75:60
IRAS 01003-2238 (galaxy), 7/88:10, 12
IRAS 10214+4724 (galaxy), 11/92:26
IRAS F10214+4624 (galaxy), 3/92:24
IRAS (Infrared Astronomy Satellite), 4/83:66—70
asteroids study, 9/83:58
comet/asteroid survey, 3/87:78-79
discovery of infant solar system, 11/83:60
end of mission, 8/84:58, 60
findings, 9/83:58
and interplanetary dust, 3/84:7-22
observations of galaxies, 11/84:60
observations of merging galaxies, 11/84:62
preparation of, 10/81:65
sky survey by, 9/84:12—13
study of asteroids, 9/83:60
iridium, 9/84:62—63
Iridium satellites, 7/00:30
isophote mapping, 8/84:35-38
IUE (International Ultraviolet Explorer), 9/80:61,
4/87:14-22

24



Astronomy magazine subject index (1973-2000)

J

Japan
H-1 rocket launch, 12/86:79—-80
lunar mission, 4/90:18, 6/93:22
x-ray satellite from, 6/93:22
Japan National Large Telescope
advances in project, 2/92:24
mirror manufacturing for, 6/93:20
Jet Propulsion Laboratory, 11/76:56
observation at, 12/00:76-81
Stardust (spacecraft), 8/00:27
jets, cosmic. see cosmic jets
Jimarnold (asteroid), 10/80:60—61
John Rogers Observatory (Traverse City, Michigan),
4/89:16
Johnson Space Center, 11/78:64
Joselyn, Jo Ann, 1/00:56-59
journal, use when observing, 2/92:80-81
Jupiter, 10/75:38-45
see also names of specific moons of Jupiter
(Europa, Ganymede, lo); Voyager 1
(spacecraft)
appearance of if close as Mars, 1/98:81
atmosphere of
carbon monoxide, 1/76:60
cyclones in, 10/98:28, 30
possibility of life in, 5/75:57, 11/77:67
structure, 4/96:42-45
comet collision with, 9/93:18
conjunction with Venus, 3/88:50, 55
differences from Earth, 2/75:20-32
disk activity, 1/88:87—88
Galileo mission, 9/79:6-10, 14-19, 22-23,
10/95:30, 11/95:26, 4/96:42-45, 6/98:40—
45
arrival, 1/96:36-45
flyby, 1/89:25-31, 6/95:56-59, 8/96:24
planning, 2/82:6-22, 1/87:6-15, 3/88:86
postponement, 1/80:59
Great Red Spot, 8/75:22-23
composition of, 9/79:22-23
as observed by Voyager 1, 8/79:59
transit of Jovian disk, 7/93:64-65
understanding of, 7/80:6—13
viewed by Galileo, 10/96:26
why doesn't dissipate, 9/98:97
hit by comets, 5/97:36, 38
interior of, 11/74:56
measurement, 2/75:63

moons of, 5/74:4—-11, 10/76:18-19
13th, 11/74:55
14th, 1/76:60, 11/80:84
17th, 10/00:32
discovery of new, 7/80:61
features of, 8/00:32
Galileo exploration, 2/80:46-50, 4/90:30-37
observing, 9/80:6-22, 6/91:76-79
permanent names given to, 2/76:62
observing, 4/75:53-58, 3/81:39-42, 5/83:51-54,
4/91:74-76, 10/99:90-93
in 1987, 11/87:64-70
with amateur telescope, 9/74:44—49
in Spring, 3/92:85-87
techniques for, 4/94:74-79, 5/95:72-75,
6/96:64—67
Pioneer 10 (spacecraft) encounter with, 2/74:4—
18
plans to take temperature of, 12/73:55
rings of, 12/85:82, 1/99:54-56
second dust ring of, 7/98:28, 30
source of weather, 12/96:28
south equatorial belt, 2/90:10
tail of, 6/76:63
Ulysses flyby, 5/92:32, 7/92:42-43
understanding of, 11/74:4-15
Voyager 1 mission, 8/79:54-57
warm spot on, 2/89:16
water in atmosphere
discovery of, 4/75:60
possibility of life on, 1/81:60
weather of, 5/80:62
whether life on, 12/73:56
why not considered a star, 7/97:88
x-rays from, 9/80:60

K

K-12 Nebula, 9/88:10-12
Kappa Geminorum (star), 4/75:59
Kasei Valles (of Mars), 10/89:38-45
Keck II telescope
construction planning, 8/91:18, 20, 22
first light, 10/96:28, 30
mirror, 1/93:24
Keck Observatory. see W. M. Keck Observatory
Keck Telescope
building, 4/85:62, 12/89:10, 12
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mirror design, 7/88:42—47
opening of, 8/92:22-29
search for extrasolar planets, 6/00:24
Kennedy Space Center, 12/77:66—67
Kitt Peak National Observatory (Arizona), 4/92:38—
43,7/97:100-103
158 inch telescope at, 1/75:55-56, 1/76:60
advanced amateur observation program,
10/00:76-79
workshop at, 7/81:59
Kneebiter telescope, 6/88:79-82
kneeboard, for note-taking, 11/91:84-85
Kodak's Ektar film, 9/91:70-75
Konica SR-V 3200 film, 11/87:78-83
Kowal, Charles, 2/78:65, 68
Kraus, John, 6/99:56-61
Kuiper Airborne Observatory (Moffet Field,
California), 11/94:48-53
scheduled Halley's Comet observation, 3/86:6—
22
use of telescope on aircraft, 6/80:66—71
Kuiper Belt, 12/96:24, 26, 12/97:30
Kuiper disk
Comet Chiron as part of, 8/94:26-33
and Jane Luu, 2/96:46-51
short-period comets from, 10/95:28, 30
and solar system formation, 2/96:30
spacecraft to, 8/96:38—43
Kuiper, Gerard Peter, 3/99:41-45

L

Lacerta (constellation), 9/85:90-93
LAGEOS 11 (satellite), 2/93:26
Lagoon Nebula, 10/88:102, 7/96:82—87, 5/97:50-51
Lalande 21186 (star), 9/96:26, 28
Lalande (star), 8/96:22
Landsat (satellite), 8/86:6—13
La Palma (Canary Islands) and astronomy, 4/85:6—
22
Lapetus (Saturn's moon), 11/89:10, 12
Large Binocular Telescope, 5/97:38
Large Magellanic Cloud (LMC)
bubble discovered, 5/95:28
dark matter in, 8/94:40-45
distance to, 5/91:24, 26
finding, 1/84:24, 26
microlensing events, 4/95:32

nebula in, 3/93:22, 24
younger than thought, 1/79:64
Large Millimeter Telescope, 8/95:22
Las Cruses, New Mexico, 6/89:18
Laser Interferometer Gravitational-Wave
Observatory (LIGO), 10/00:54-59
lasers
natural, 11/81:73
new star emitting infrared, 2/96:30
nuclear pumped output, 1/78:67
space shuttle experiment, 9/94:26-27
and tracking systems, 2/82:63
LBVs. see Luminous Blue Variables (LBVs)
LDEF (Long Duration Exposure Facility), 5/93:34—
39
leading arm galaxies, 5/92:30
LED flashlight, 3/93:60
lenses
camera
for deep-sky astrophotography, 8/86:54-58
fish-eye, 8/96:76-79
telephoto lenses, 7/77:26-33
using two, 11/97:76-79
telescope, 9/00:32, 34, 12/92:62-63
Leo (constellation), 3/74:58—61, 4/84:78-81
Leonid meteor shower, 11/91:44-49, 11/98:84-88
hitting of Moon (Earth's), 3/00:28, 30
on November 1999, 9/99:28
Lepus (constellation), 1/85:78-81
Le Verrier, Urbain Jean Joseph, 9/96:42-49
Levy, David, 1/91:26
LHS 2924 (star), 1/84:60, 11/84:64
Libra (constellation), 6/85:78-81, 6/99:76-81
Lick Observatory, 8/88:12
life
see also extraterrestrial life
extinction of, 3/85:18-22
origin of, 5/81:60-61, 11/92:28-35, 11/98:34, 38
clues to, 8/74:53
comets as possible cause of, 2/92:20
discovering by use of meteorites, 5/80:59—-60
and Earth's atmosphere, 7/85:66-71
light
see also light pollution
circularly polarized, 11/98:36-38
physical processes of objects emitting, 6/82:6—
22
and redshift theory, 12/87:97-98
types of, 9/00:38—43
unusual patterns of, 4/79:42—46
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velocity of, 7/97:92
lightning, 7/95:24
light pollution
in 1979, 8/79:63—-64
and amateur telescopes, 9/96:82—-85
in Arizona, 7/89:12, 14, 6/99:28
cause of problems with, 4/82:42—47
combating with "good" light, 8/88:10, 12
cooperation from power company, 4/89:16
and Defense Meteorological Satellite Program,
11/85:12-13
good versus bad lighting, 9/95:44—49
government regulation of, 8/98:49-50
in Indiana, 7/89:16
International Astronomical Union (IAU) meeting
about, 11/88:14, 16
International Dark-Sky Association on, 7/90:23
Lick Observatory study, 2/81:61-62
and light fixtures, 9/88:47-50
light types emitting least, 10/98:98-99
observation despite, 9/77:26-31
and Palomar Observatory, 12/83:60, 11/85:6-22,
1/87:85
in Pennsylvania, 6/90:16
speaking out against, 11/85:20-21
in Virginia, 11/80:82—83
LIGO (Laser Interferometer Gravitational Wave
Observatory), 8/92:20
Linne (lunar crater), 3/89:68
lithium, 5/85:60, 62
LMC. see Large Magellanic Cloud
Local Group (galaxy cluster)
brightness of, 11/87:94
dwarf galaxies in, 2/94:26-33
identification of galaxy not in, 5/79:59
new galaxy in, 8/97:26, 28
observing, 10/84:35-38, 11/93:94-97
study of, 8/76:50-55, 4/93:21
Lone Star Observatory, 8/89:18
Long Duration Exposure Facility (LDEF), 5/93:34—
39
low-angle observation, 12/88:82—87
Lowell Observatory (Flagstaff, Arizona), 6/94:28—
39, 11/98:93-97
Lowell, Percival, 12/95:36-43
Low Surface Brightness galaxies, 5/92:32
LP 944-20 (brown dwarf), 10/00:30, 32
LS 5039 (microquasar), 10/00:28, 30
LSB (Low Surface Brightness) galaxies, 5/92:32
luminous arcs

caused by gravitational lensing, 4/88:72—74
discovered in galaxy clusters, 4/87:77
Luminous Blue Variables (LBVs), 10/97:32-37
Lunan, Duncan, 3/75:53
Lunar-A moon mission, 6/93:22
lunar eclipses. see eclipses, lunar
Lunar Prospector (probe), 1/99:34
Lunar Prospector (spacecraft), 2/00:44-51, 4/90:16—
18, 11/95:36-43, 4/98:21-22
Lunar transient phenomena mechanism, 4/90:16
lunar transient phenomenon, 3/00:34
Lupus (constellation), 6/87:102-5
Luu, Jane, 2/96:46-51
LX2000 Schmidt-Cassegrain telescope, 7/93:66—71
Lynx (constellation), 3/86:102-5, 1/96:68-71,
2/99:92-95
Lynxx-PC camera, 12/90:67-71
Lyra (constellation), 7/85:78-82, 9/98:82—-87
Lyrid Meteors, 4/75:53-58, 4/96:72-73

M

M1. see Crab Nebula
M106 (galaxy), 5/95:28
M13 (constellation), 10/82:6-22
M16 Eagle nebula, 1/96:46—49
M27 (nebula), 11/91:30
M28 (globular cluster), 11/87:91
M31 (galaxy), 10/96:30
M32 (galaxy), 7/92:18
M33 (galaxy), 10/86:92-93, 9/96:28
M42 (galaxy), 11/94:40-45
M51 (galaxy), 9/92:18, 1/94:18
M58 (galaxy), 8/88:88
M&81 (galaxy), 8/93:92-93, 10/93:20
dark matter in, 5/94:18
supernova in, 2/94:40-45
MB82 (galaxy), 2/00:22, 24, 5/87:75, 4/97:50-51,
8/97:28
M87 (galaxy), 7/78:66, 5/87:7-13
black holes, 9/94:18
jet moving faster than light, 26, 12/94:20
M100 (galaxy), 2/97:28
M101 (galaxy), 7/86:70, 6/97:32
M105 (galaxy), 9/93:19-20
M106 (galaxy), 5/95:26
M99 (galaxy), 8/87:74-79
MacDonald Observatory (Texas), 7/87:6-17
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MACHO:s. see MAssive Compact Halo Objects
(MACHOs)
Magellanic Clouds, 12/76:6—13
observing, 10/81:6—17
third found, 4/84:60
Magellan (spacecraft)
aerobraking maneuvers, 9/93:20
computers on, 12/90:36-41, 1/91:24
fire on, 2/89:18
mapping by, 1/89:25-31
and Venus
end of imaging, 8/92:16
mapping of, 4/89:26-32, 6/91:30, 10/93:20,
2/95:32-41
surface of, 1/91:28-33, 2/91:44-46
views of, 9/89:38-42, 12/90:48-49
voyages to, 9/89:38—42
magnetars, 9/98:26, 28
magnetic fields, 3/74:19-23
and lunar swirls, 10/94:28-35
of neutron stars, 9/98:26, 28
of solarlike stars, 5/92:42-47
study of, 3/81:66-71
magnetic storms, 4/94:18, 20
magnetosphere, 8/83:6—15
Maksutov-Cassegrain amateur telescope, 4/97:88—
91, 6/97:86-89
Maley, Paul, 11/87:40, 42, 44
Malhotra, Renu, 4/99:37-44
Malin 1 (galaxy in formation), 9/87:75-76
Mallin, David, 7/95:30-37
mammoths, 12/80:61
Manned Maneuvering United (MMO), 5/84:66—71
Manson, lowa (impact crater at), 10/89:10-11,
2/94:16, 20
maps
planetary, 5/82:18-22
star, 8/85:66-71
maps, space
computer programs for, 12/99:86—-89
Marcy, Geofft, 7/98:59-63
Mare Crisium (lunar mare), 10/95:72-75, 9/98:94—
95
Mare Humorum (lunar mare), 6/94:70-71
Mare Imbrium (lunar crater), 12/93:86-87
Mare Nectaris (Sea of Nectar), 4/93:66—67
Mare Serenitatis (lunar mare), 1/95:76-79
Mariner 10 (spacecraft)
Mercury mission
confirms magnetic field on, 6/75:63

photos of, 6/75:64—65
planning for, 1/74:50
revisit to, 7/74:28
on Sept 21, 1974, 9/74:15
Venus mission, 1/74:50, 4/74:53-55
Mariner 2 (spacecraft), 11/99:40-45
Mariner 9 (spacecraft)
Phobos (moon of Mars), 1/77:55
photos of Mars, 5/74:12—15
Mariner (spacecraft), 1/77:58, 2/77:6-17
Markarian 205 (quasar), 10/84:60, 12/84:60
Markarian 421 (galaxy), 2/93:22
Mark III optical interferometer, 10/93:22
Mars
see also ALH84001 meteorite; Mars Observer;
Pathfinder mission; Phobes spacecraft;
Phobos
ability to support life, 3/98:50-53
air content on, 7/75:63
atmosphere of, 7/93:72-77
air content, 7/75:61
carbon dioxide, 3/89:10
carbon monoxide, 3/76:56
erosion, 5/89:14, 9/95:24
calculating central meridian, 7/93:64—65
canals on, 4/74:4-11
clay minerals, 7/96:28, 30
colors of, 5/80:6—15
compact disc to be left on, 11/93:26
core of, 3/75:54
craters on, 1/00:36, 12/74:20-24, 9/86:65-69,
7/98:30
Daedalia Planum on, 1/91:22
Deep Space-2 probes, 4/97:34
desert on, 6/93:26-35
dunes and climate of, 8/94:20
dust storms on
general discussion, 3/77:34-39, 8/88:76-77,
8/94:22-23,2/97:24, 10/98:26, 28
in June 1988, 10/88:101-2, 11/88:114
and Earth
comparisons to, 10/76:20-26
differences in, 10/77:6-9
explanation of
from Russia, 10/93:26-33
from U.S., 10/93:26-33
exploration of
cost considerations, 5/85:58
future, 3/83:6-17, 1/88:16-17, 4/88:24, 26,
28
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human, 8/97:33-37
opinions on, 6/89:16
plans for, 10/77:67, 1/97:48-51
race between nations, 10/87:86-87,
11/87:26-28
"face" on, 3/98:94, 7/98:22
future living on, 1/88:16—17, 4/88:28
geological history of, 11/96:46-53
geology of, 1/99:58-63
history of knowledge of, 3/97:44-49
Hubble views at opposition, 6/95:20
humans on, 7/00:42-47, 10/99:52-57
increase in size, 8/88:87—-88
Kasei Valles, 10/89:38-45
lake bed on, 5/98:24, 26
landslide on, 11/92:22, 24
life on, 1/77:26-33, 12/83:64, 6670, 2/87:28,
30, 4/88:6-15, 9/93:26-33, 5/96:22, 24,
8/97:39-41, 2/99:34
living on, 2/00:24, 6/85:6-22, 4/88:24, 26,
4/89:14, 16, 10/90:26
innovations for, 2/00:26
looking at with 3-D glasses, 12/00:38-42
magnetic field of, 2/98:24, 26, 28
maps of, 5/82:18-22
meteorites from, 10/81:64, 2/87:78
calcium carbonate in, 6/89:14
tell history, 8/95:44-49
water in, 8/92:20
missions to, 7/00:48-53
moons of, 10/73:4-13, 9/77:67
movie about, 4/74:55
natural laser, 11/81:73
oases on, 9/79:62-63
observing, 4/75:53-58, 1/80:38-43, 4/91:74-76,
1/95:72-75, 3/97:88-91
in 1973, 9/73:28-32
in 1988, 1/88:89, 3/88:58-65, 9/88:16, 18,
12/88:76-79, 4/89:74-79
in 1990, 9/90:74-77
after Viking 1, 7/81:6-17
in Autumn 1990, 11/90:66-71
by Perkins Observatory, 2/89:18
techniques, 7/88:76-77
in Winter, 11/92:74-79
oceans of, 5/89:12
organic compounds, 2/90:10, 14
past water life on, 6/98:22, 24
pictures of, 5/74:12-15, 9/76:18-22, 11/76:16—
21

planned visit for 2003, 11/00:36
polar regions of, 10/77:10-17
pyramid on, 3/98:94
radar images of, 7/89:12
samples from, 7/99:36—41
search for life on, 7/75:6-15
seas on, 8/98:20, 22
speculation on acid groundwater, 5/89:12
spring on, 6/86:80—85
surface of, 9/73:42-45, 6/75:26-34, 11/75:18—
25, 11/78:57-62, 4/99:46-51
elevation, 7/96:28
glacial scars on, 12/92:40-45
mapping, 4/75:20-29
naming, 4/75:20-29
past activity of, 8/99:30, 32
southern and northern parts differences in,
7/00:24
surface rover, 3/89:16
tectonic activity, 10/98:98
topographic map, 9/99:24
USSR mission, 7/88:12, 14, 12/88:16
viewpoints of Bonestell and Lowell, 12/95:36—
43
Viking mission, 1/77:6-24
volcanoes, 7/00:36-41, 6/87:74-75, 4/94:30-37,
7/96:25
water on, 7/00:36-41
discovery of 120 locations of, 10/00:22-23
evidence of, 12/76:55-56, 12/86:78-79,
3/87:7-22, 9/98:30, 32
evidence of in past, 6/99:32
as ice, 10/97:46-47
lakes, 10/80:60, 3/87:77-78, 5/98:24, 26
oceans, 5/89:14
searching for, 8/89:20-28, 2/99:42-47
seas, 8/98:20, 22
weather, 10/77:18-24, 9/80:61, 7/97:22, 9/97:20,
22,3/98:50-53

Mars 94 (spacecraft), 10/94:18, 20

Mars Climate Orbiter (MCO), 1/00:30, 32
Marsden, Brain, 9/98:59-63

Mars Global Surveyor, 11/94:30, 4/99:46-51

first photographs from, 1/98:22, 24
study of Mars' climate, 3/98:50-53

Marshall Space Flight Center Observatory

(Alabama), 2/77:56, 6/81:61

Mars Observer

29

launch delay, 8/87:65, 1/93:24, 26
lost communication with, 11/93:22
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Mission announcement, 9/85:66
mounting antenna on, 8/89:16, 18
no replacement for, 4/94:28
plans for, 11/87:33-37, 9/92:28-37, 9/93:20
Mars Polar Lander (spacecraft)
exploration of Mars, 2/99:42—-47
failure of, 3/00:24, 26
Mars Rover, 5/90:14-15
Rover/Sample Return mission, 3/89:16
testing, 10/92:22
Mars Surveyor program, 24, 6/94:22
Martian. see Mars
mass
invisible form of, 11/84:6—-17
loss of by Sun and stars, 1/82:74-78
Massachusetts Institute of Technology (MIT),
10/88:14, 16
MAssive Compact Halo Objects (MACHOs),
12/98:26
and dark matter, 1/94:18, 20, 8/94:40-45,
10/96:41-45
gravitational microlensing, 5/96:27-28, 30
in M31 Galaxy, 10/96:30
in Milky Way Galaxy, 5/96:27-28, 30
mathematics, and astronomy, 7/84:24, 26
matter and evolution, 9/84:67-70
Mauna Kea Observatory (Hawaii)
growth of, 6/81:61
observing at, 4/82:6—15
open to amateur astronomers, 10/84:64, 12/84:64
McDonald Observatory (Texas), 2/81:58-59,
8/84:60, 62
McGraw's star, 4/92:26, 28
McLennan, Ian, 7/74:26-27
MCO (Mars Climate Orbiter), 1/00:30, 32
Meade Instruments Corporation
Meade 2045 telescope, 6/91:84-86
Meade 2120/LX6 amateur telescope, 12/89:68—
73
Meade ETX amateur telescope, 9/97:80—83
Meade ETX telescope, 2/99:86-91
Meade's LX2000 Schmidt-Cassegrain telescope,
7/93:66—-71
telescope production process, 10/90:74—77
Mead (impact crater), 7/96:26
measuring
of celestial bodies, 12/86:54—-59
of cosmic distances, 6/79:61-62
Meech, Karen, 4/99:37-44
Melscheimer, Dr. Frank, 6/84:26, 28

Mercury
atmosphere of, 9/74:16, 2/90:14
geology of, 1/99:58-63
hot poles on, 10/90:24
iron core of, 11/88:22-35
magnetic fields of, 9/74:17, 6/75:63
metal resource mapping, 2/94:20, 22
observing, 6/74:52-56, 4/75:53-58
polar ice deposits on, 2/92:20, 22
radar discoveries of, 4/74:56
surface of, 9/74:17, 12/75:20-23, 27-30
transit of, 11/86:107-9, 11/99:76-78
as viewed by Mariner 10, 6/74:4-27, 12/74:57—
58
volcanism of, 8/97:83
MERLIN radio telescope network, 8/97:28
Messier Catalog, 6/00:65
Messier list, 12/76:32-39
Messier (lunar crater), 3/89:66—71
Messier Marathons, 3/88:90-91, 11/88:120-21
Messier objects, 12/86:88-91
metals, if Earth were without, 10/92:40-45
Meteor Crater (Arizona), 11/98:93-97
meteors and meteorites, 8/77:63
see also meteor showers
activity in New Mexico, 11/98:30, 32
age of, 1/89:12
Aliende, 6/80:6-22
American Museum of Natural History exhibit,
3/81:61
amino acids in, 12/87:95-96
in Antarctica, 8/78:57
in Atacama Desert, Chile, 1/92:22
calcium carbonate in, 6/89:14
carbonaceous, 3/74:45
checking for authenticity, 5/98:84
collecting, 8/89:70-76, 5/97:88-91
collision with Earth, 1/86:76-77, 2/93:21
comet storms and, 1/89:12
craters from
finding, 2/77:60
at Manson, Iowa, 10/89:10-11
mining, 4/81:18-22
diamonds found in, 8/81:65
discovery of, 6/77:67
dust and debris, 2/94:20, 22
enstatite in, 12/92:20, 22
finding, 8/89:70-76
formation of Moon (Earth's) from, 3/77:57
fossilized, 6/81:60
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landing of
in Denver CO in 1974, 1/74:50
on June 30, 1908, 1/75:57
Leonid, 11/98:84-88
from Mars, 10/81:64, 2/87:78, 8/92:18, 20
calcium carbonate in, 6/89:14
determining if, 7/97:87-88
tell history, 8/95:44-49
water in, 8/92:20
Mars history, 8/95:44—49
from Moon on Antarctic, 8/90:23-24
on Nov. 14,1974, 1/75:56
observing, 2/91:64—69
origin of, 11/00:28, 30, 10/76:59, 9/80:66-71,
7/81:58-59, 12/93:20
photographing, 10/84:75-77, 11/84:75-77,
8/91:56-59
possible cause of dinosaurs extinction, 6/81:59—
60
pre-solar system diamonds in, 6/87:75, 77
sources of, 2/84:7-22
sporadic, 1/91:22, 24
study of, 7/81:57
survey of, 5/83:17-22
symposium on, 4/81:60—61
testing of, 8/89:70-76
traveling in swarms, 12/92:22, 24
use in finding origin of life, 5/80:59-60
meteor showers
Lyrids, 4/96:72-73
Orionids, 10/95:66-71
Perseids, 2/94:22, 8/94:68-71, 8/96:52-55
Winter events, 6/95:90-93
methylene, 3/95:32
Mexico, asteroid impact in, 7/91:30-37
MG1131+0456 (gravity ring), 11/88:60-62
Michanowsky, George, 3/79:59
microfossils, on ALH84001 meteorite, 5/97:30, 32
evidence supporting, 2/97:26, 28, 3/98:26
skepticism toward, 3/98:24, 26
microlensing, 4/95:32
micrometeoroids, 5/93:34-39
microquasars, 10/00:28, 30
Microwave Observing Project (MOP), 10/92:26-33
Milky Way Galaxy, 9/78:18-29
antimatter in, 8/97:30
barred spiral in, 3/99:46-51
black hole in, 3/95:24, 5/95:32-41, 9/95:22, 24,
5/96:24,2/97:28, 30, 8/97:30, 9/97:42-47
bubbles and bow shocks in, 1/93:46-49

31

center of, 7/75:34-37
activity in, 10/90:39—41
black hole in, 5/93:24
gas streamer feeding on, 5/89:14
imaging of, 3/91:22, 24
living in, 4/91:46-51
observing, 7/91:74-79
radio radiation source near, 8/91:18
collision with Sagittarius dwarf galaxy, 8/94:18,
6/96:24, 26
core of
hot gas arc near, 10/84:60
studied by new techniques, 8/80:6-22
destruction of other galaxies by, 1/81:62,
12/96:36-41, 1/99:32, 34
dust clouds in, 10/87:91
dwarf galaxy collision, 12/95:26, 30
Edward Barnard's view of, 6/96:32-39
exploration of, 1/77:50-54
formation of, 6/90:32-39
gamma-ray bursts in halo, 32, 3/95:30
gas molecules in, 5/94:24
history of, 7/92:28-35, 10/93:40-45
holes in, 2/89:30-38
hydrogen gas surrounding, 5/97:28, 30
interaction with other galaxies, 1/88:26-31,
11/93:28-35
jets in, 12/94:18
mapping of, 11/89:39
maps of magnetic fields, 6/90:32-39
MAssive Compact Halo Objects in, 5/96:27-28,
30
molecular clouds at edge of, 1/82:65
observing, 8/76:26-31, 11/83:75-77
at different times of year, 12/79:80-85
from Mars, 4/82:90-95
in September, 9/79:80-85
in Summer, 8/93:70-73, 5/96:72-77
techniques, 6/94:62—69
in Winter, 1/80:80-85
organic molecules in, 5/76:31-34
origin of, 5/93:22
past understanding of, 1/84:6-22
photographing, 6/76:34-40, 9/87:99-101
photography of, 8/82:39-42
possibility of becoming quasar, 12/87:96
radio source located in, 3/76:57
rate of novae in, 1/95:24, 26
satellite galaxies of, 7/90:23-24
seen at near infrared wavelengths, 7/90:22
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shape of, 10/75:50-53, 11/89:32—40, 4/90:14, 16

size of, 8/86:68
speed of, 4/78:69
stars in, 3/00:26, 5/80:60—61
stars of, 12/92:80-85
streaming toward Great Attractor, 7/93:40-45
teaching children about, 5/99:86-87
tour of, 1/93:32-39
millennium (year 2000), 1/00:88-91
mining, in space, 12/97:48-53
Miranda (Uranus' moon), 2/88:80-83, 12/88:10
Mira (white dwarf star), 2/90:22-30, 12/97:34
mirrors
amateur telescope, 3/92:81-84
professional telescope
for Multiple Mirror Telescope, 8/92:21
spin-cast, 8/85:62, 10/88:10
Mir space station, 9/89:16, 18
building, 3/90:16
cosmonauts returning to (1990), 12/89:14
observing, 6/88:93
missiles, testing of, 1/86:75-76
MIT (Massachusetts Institute of Technology),
10/88:14, 16
MMO (Manned Maneuvering United), 5/84:66—71
MMT (Multiple Mirror Telescope). see Multiple
Mirror Telescope
molecular clouds, 1/82:65
molecules
carbon, 9/94:30
formation of in planetary atmospheres, 4/93:22
interstellar, 3/75:34-37
largest observed, 5/82:64
maser discovery, 6/74:44
organic, 9/81:61, 3/88:91
organic compounds found in, 2/74:48
between stars, 3/82:82-87
Monoceros (constellation), 12/86:118-21
Monterey Institute for Research in Astronomy
(MIRA), 6/78:59, 61
Moon (Earth's)
see also eclipses, lunar
Alpine Valley, 3/89:68
Apollo 11 mission
commemoration of, 7/89:14
recount of visit, 7/89:20-35
understanding through, 7/89:40—42
atmosphere of, 11/93:36-41, 12/98:32
changing shape of, 10/99:24
core of, 1/99:34
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craters on, 12/80:49-51, 3/94:56-59
Aristarchus, 9/94:68
Clavius and Tycho, 11/94:64-67
cometary impact, 9/94:20
Copernicus, 9/88:70-73
exploration of, 5/99:86—87
Linne, 3/89:68
Mare Humorum, 6/94:70-71
Mare Imbrium, 12/93:86-87
Messier, 3/89:66-71
naming of, 2/99:82-85
newly discovered, 1/79:18-23
observing with children, 9/99:72—75
Ptolemaeus, 9/93:58-59
rate of increase, 6/00:30
taking videos of, 11/99:92-93
theory of creation of, 5/79:55
Wargentin, 3/89:71
daguerrean portraits of, 10/87:98-103
drawing, 4/83:35-38
dust storms on, 9/75:58
and Earth
effects on, 10/74:48, 2/91:48-53, 5/98:84
photos from Voyager 1, 6/78:20-21
expectations of a return trip to, 4/80:6-22
exploration of, 1/89:44-50, 5/94:32-39
Apollo missions, 7/94:26-35
Clementine spacecraft, 2/94:34-39, 7/94:36—
39, 9/94:42-47,12/94:26, 3/96:22, 24,
5/96:50-55
future, 3/93:26-33
Lunar Prospector mission to, 4/98:21-22
plans for in 1975, 3/75:10-19
proposal for in 1978, 8/78:59
rovers, 12/94:34-41
soil processing for oxygen, 1/95:28
formation of, 7/86:68-69, 6/89:24-34, 1/98:24,
80, 9/98:40-45
future space station on, 1/88:14—15, 8/88:12,
11/88:16
Galileo flyby, 3/91:30-34
geology, 3/89:66-71, 7/94:40-45
in gibbous phase, 2/76:42-48
gravity, 2/75:63, 65, 5/75:39
history, 9/76:6-16, 7/94:40-45
impact basins on, 5/96:50-55
Japan's 1st mission, 4/90:18
Leonid meteor shower crashing on, 3/00:28, 30
living on, 4/89:14, 16, 7/89:48-53, 6/98:37
lunar transient phenomenon, 3/00:34, 4/90:16
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magnetism, 5/79:55, 59, 10/94:28-35
mapping mountains on, 8/88:71-74
Mare Crisium, 9/98:94-95
Mare Orientale, 11/85:104-6
Mare Serenitatis, 1/95:76-79
meteorite's from, 8/90:23-24
mineralogical makeup, 5/00:48-51
missions to, cost considerations, 5/85:58
mysteries of, 12/91:50-55
new young moon, 4/89:16
observing, 3/75:46-51, 6/80:46-48, 4/81:52-53,
2/84:35-38, 7/85:26, 28, 3/91:84-89
for beginners, 10/85:127-30
computer program for, 10/95:76-77
crescent shape, 7/74:56-59
of Mare Crisium, 10/95:72-75
with naked eye, 6/97:82-85
at night, 10/92:56-59
of quarter moon, 9/76:38, 4245
sketching during, 1/92:83-86
when full, 6/76:18-24
occultation and star viewing, 4/95:30
phase of during Boston Tea Party, 8/87:24
photographing, 2/74:20-27, 10/87:21-22,
2/92:83-85, 8/92:62-67
photography of, 7/95:68-73, 7/99:60-61
probes to, 8/78:59
rays of, 4/92:80-83
Reiner Gamma, 3/89:70
resources on, 4/90:16—18, 12/97:48-53
Rheita Valley, 3/89:66-71
ridges of, 5/81:40-47
rilles of, 5/81:40-47
rocks transported through inner solar system,
3/95:28
role of in Athen's historic moments, 12/96:24
Rumker Plateau, 3/89:70
scientific information on, 9/76:28-37
scientific station, 6/76:63
shadows of, 10/84:50-53
sodium cloud of, 10/91:21, 24
soil of, 7/74:29
Straight Wall (cliff on), 3/89:69, 9/93:58-59
surface of, 5/74:45, 2/87:82-87
teaches children about solar system, 4/99:76-79
telescopes on, 9/96:50-55
terrain of, 6/79:36—40
treaty for, 9/79:63
United Soviet Socialist Republic (USSR) space
program, 12/84:6-22

volcanism of, 10/98:95
volcanoes on, 10/83:64, 66, 12/90:62—-66,
4/95:34-41, 3/96:22, 24, 10/98:94
water ice on, 3/97:26, 9/97:20, 10/97:46-47,
6/98:20, 8/98:22, 24
water on, 3/93:26-33
young, 11/88:114-16
moon reflectors, 3/74:49
moons. see names of specific moons
MOP (Microwave Observing Project), 10/92:26-33
mosaics, 3/85:51-54
Mount Graham Observatory (Arizona), 6/91:26
construction halted, 7/90:22-23
effects on Red Squirrel population, 2/89:16
telescope competition, 4/93:24
Mount Hamilton Observing Station, 7/80:61
mounts, telescope, 3/94:66—69, 12/94:66—67,
12/98:99-102
building of, 11/89:70-73
Dobsonian versus equatorial, 9/98:96
footpads for, 2/90:64-65, 64—65
making more stable, 8/88:64—68
Mount Wilson Institute
calendar program, 1/89:14
new owner of Mount Wilson Observatory,
4/89:14
Mount Wilson Observatory (California)
history of, 12/86:7-22
in jeopardy, 10/84:60
new management and plans for, 4/88:18-23
new programs, 3/92:24, 26
Mount Wilson Telescope (100-inch), 1/88:86-87
movies
and astronomy, 3/84:24, 26, 28
of planets in motion, 4/84:51-54
Mt. Pinos (California), observing from, 3/98:87-91
Multiple Mirror Telescope (MMT)
dedication of, 7/79:60
design of, 12/84:60
new mirror for, 8/92:21
plans for, 6/80:62
multiple stars, 11/76:28-33
muons, 11/98:38
MUSES-C mission, 10/97:26, 28
museums, space
see also names of specific museums
directory of (1989), 5/89:50-57
in Washington D.C., 10/97:91-95
MyCn 18 (nebula), 12/99:30, 32

33



Astronomy magazine subject index (1973-2000)

N

naked-eye sky glows, 6/88:46-51
NASA (National Aeronautics and Space
Administration)
see also space shuttle missions
26-meter tracking antennas, 2/82:64
add in feeding elderly people, 2/78:66
administrator of (Dan Goldin), 3/98:40-46
budget considerations, 3/79:23, 8/87:26, 28,
9/88:16
in 1980, 5/80:58-59, 11/80:84
astronomers press congress for, 4/76:47
budget cuts, 3/79:55, 6/80:58, 5/81:58
mobile laser, 6/78:60
proposal for, 10/76:61
for Space Shuttle flights, 1/78:65
submitted to congress, 4/80:58—60
cancer research, 10/77:65, 68
Chandra X-ray Observatory, 1/00:28, 30
comet exploration by, 11/86:16-22
Comet Halley observation by, 2/84:60
development of Elastic Loop Mobility System,
2/77:50-54
educational resources, 11/88:16
future missions, 8/93:38-47
future observatories of, 1/98:46-49
Jupiter Orbiter Probe mission, 1/78:66
lunar missions, 5/94:32-39
and Messerschmitt-Boelkow-Blohm Gmbll
(MBB), 9/81:59
militarization of, 2/85:24, 26
Millennium Program, 12/99:56-59
and Netherlands Agency for Aerospace Program,
2/78:66
old data of, 2/92:38-43
planetary exploration, 8/83:58, 60
planning of probe to Uranus, 1/76:64
plans for humans in space, 12/99:60-63
proposal for space station, 10/76:57-58
public attitudes toward, 6/88:32
rendezvous with Comet Kopff, 8/84:58
report on space debris, 7/89:16
Select television programming, 8/92:20
space exploration history, 9/89:44-52
space science strategy, 8/88:8
space telescope project, 4/78:68—69
Space Transportation System, 3/86:6-22
telescopes at, 10/99:40—43
use of CAMAC equipment, 10/77:67

National Aeronautics and Space Administration. see
NASA (National Aeronautics and Space
Administration)

National Astronomy Week, 4/81:61, 5/81:59

National New Technology Telescope (NNTT),
10/84:60

National Oceanic and Atmospheric Administration
satellite, 10/76:61

National Optical Observatories, 12/83:62

National Radio Astronomy Observatory, 2/89:14

approval for radio telescope replacement,
11/89:12
telescope collapse, 2/89:14

National Science Foundation, 7/81:57

Naval Observatory (Washington, D.C.), 3/88:87, 89

Naval Research Laboratory (NRL), 8/80:62

Navy Prototype Optical Interferometer, 7/97:34

near-Earth space environment, 3/80:63

NEAR (Near-Earth Asteroid Rendezvous)
spacecraft, 4/94:20, 22, 2/99:54-59

asteroid 253 Mathilde flyby, 10/97:22
asteroid mission, 3/96:42-47
Eros mission, 5/00:26, 4/99:24, 5/99:26
new name for, 6/00:32
plans for, 3/93:21
NEAR Shoemaker, 6/00:32
see also NEAR (Near-Earth Asteroid
Rendezvous) spacecraft
nebulae, 1/94:93-99, 93-99, 5/94:40-47, 40-47
see also names of specific nebulae
anatomy of, 6/85:66—71
ansae of, 3/97:30
bi-polar, 2/97:36-43
in Centaurus constellation, 5/89:12
in Cygnus, 7/84:50-54
dark, 9/87:46-51, 2/89:30-38
observing, 6/89:86—88
photographing, 12/86:38—42
determining galactic distances with, 12/88:12, 14
formation of, 4/00:38-45, 4/79:48-52
gaseous
observing, 5/00:58—63
photographing of, 7/80:38-49
possibility of birth of star, 1/76:62
gas of, 10/89:93-95
general discussion, 5/97:60—65
Helix nebula, 6/94:18
Hubble images of, 4/98:36-37
immensity of, 9/91:26
in Large Magellanic Cloud (LMC), 3/93:22, 24
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largest found (1993), 6/93:18, 20
observing, 1/74:36-41, 8/77:42-49, 6/81:39-42,
10/86:39-42, 5/90:64-68, 9/91:76-81,
3/95:74-79, 12/97:84-86
diffuse, 7/80:46—49
with naked eye, 1/92:68-73
in Spring, 3/93:62—65
techniques, 4/89:68—70
in Winter, 3/88:94-96, 12/90:76-79,
2/93:78-83
origin of, 3/79:34-38
photographing, 3/87:72-75
photographs of, 8/87:56-59, 5/97:83-87,
4/98:36-37
of Pistol Star, 1/98:24
planetary, 4/00:38—45
planetary star, 1/76:60
reflection, 7/87:72
in Sagittarius constellation, 8/92:68-73
Southern, 1/97:90-91
as stellar fossil, 26, 5/95:24
tracking, 3/95:74-79
in transition phase, 10/98:34
white dwarf stars in, 5/94:24
neon novae, 7/93:36-39
Neptune
see also Triton
Adam's ring, 1/00:34, 36
atmospheric clouds, 9/95:22
birth of, 4/00:30
brightness of, 6/91:30
comparison with Uranus, 8/89:30-36, 12/89:22—
34, 10/90:42-53
core of, 1/00:28
differences from Earth, 2/75:20-32
discovery of, 9/96:42—49
distance to sun, 7/98:35
effect of solar activities on, 2/90:10
Galileo flyby, 12/80:59
magnetic fields, 12/89:22-34
moons of, 6/89:74-77
new discoveries about, 4/79:57-58
observing, 4/74:48-52, 4/77:42-44, 3/81:39-42,
6/84:52-54
in Summer, 8/92:56-59, 8/96:72-75
techniques, 7/95:74-75
planned voyages to, 5/92:34—41
ring around, 4/85:60, 3/86:79—-80
rotation of, 2/82:63
Voyager

atmosphere photography, 9/89:34-35
findings of, 10/89:32-34, 11/89:22-28,
10/90:42-53
first encounter, 10/88:46-47
flight path of, 11/87:6-15
future encounter with, 4/89:16
plans for, 11/86:7—-15
reveals clouds on, 6/89:10
speculation of visit to, 5/89:36—40
weather of, 2/75:65, 8/91:38-43
NERAL (North East Region of the Astronomical
League), 3/88:90-91
Nereid (Neptune's moon), 10/88:12, 14
Nereus (asteroid), 10/97:26, 28
neutrinos, 5/81:66-71
emitted by Sun, 3/90:40-45, 2/93:23
mass of, 2/81:59-60, 4/92:20, 22, 6/95:22, 24,
9/98:24, 26
recorded by Sudbury Neutrino Observatory,
10/99:26, 28
and understanding of universe, 6/99:38-43
neutron stars, 2/89:10, 11/91:50-55, 12/98:113
see also pulsars
behavior of, 1/99:48-53
collision of, 4/97:52-55, 52-55
magnetic fields of, 9/98:26, 28
mass of, 12/98:113
possible life on, 12/73:4-8
RX J1856.5-3754, 12/00:32
shiny appearance, 11/78:64
New Generation Telescope (NGT), 3/91:78-83
New Mexico
meteorite activity in, 11/98:30, 32
observation sites in, 2/98:83—-87
New Technology Telescope (NTT)
astrophotography capabilities of, 7/90:38—41
competition of, 7/88:12
super imaging, 8/89:14
Newtonian amateur telescopes, 12/94:84-87
Newtonian reflectors, 11/91:69-75
astrophotography with, 9/77:46-51
testing of, 12/91:69-75
Newtonian telescopes
31-inch, 9/88:18
6-inch /8, 2/84:28
Newton, Isaac, 4/98:55-59
Next Generation Space Telescope (NGST), 5/98:44—
49
NGC 104
NGC 104 (globular cluster), 10/00:24, 26, 12/91:22,
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24,26
NGC 1097 (galaxy)
black hole in, 6/94:20
formation of, 7/98:24
NGC-1275 (galaxy), 10/79:14-15
NGC-1614 (galaxy), 8/90:10
NGC-1808 (galaxy), 7/98:26
NGC 1850 (galaxy), 2/95:24
NGC-1850 (galaxy), 2/95:22
NGC-1961 (galaxy), 8/79:62
NGC-2261 (galaxy), 3/87:49-53
NGC2392 (Eskimo Nebula), 9/74:20-26
NGC-262 (galaxy), 6/87:74
NGC-3031 (galaxy), 8/93:92-93
NGC-3516 (galaxy), 1/88:89, 91
NGC-3690 (galaxy), 22, 8/94:20
NGC-4013 (spiral galaxy), 11/87:92-93
NGC-4261 (galaxy), 3/93:18, 5/96:24, 26-27
NGC-4319 (galaxy), 10/84:60, 12/84:60
NGC-4622 (galaxy), 5/92:30
NGC-4753 (galaxy), 6/93:36-37
NGC-4881 (galaxy), 11/94:20
NGC-5907 (galaxy), 20, 12/94:18
NGC 6624 (globular cluster), 12/93:26
NGC-6624 (globular cluster), 12/93:24
NGC 7027 (nebula), 1/89:10, 10/98:34
NGC-7252 (galaxy), 9/93:18-19
NGC-7293 (nebulae), 6/94:18, 7/96:44-45
NGC-7603 (galaxy), 12/85:84, 86
NGC -Max electronic finder, 11/90:62-65
NGC star cluster, 5/85:60, 62
NGST (Next Generation Space Telescope), 5/98:44—
49
NGT (New Generation Telescope), 3/91:78-83
night vision
device safety precautions, 4/95:30
light pollution and, 9/95:44-49
Nimbus satellite, 7/74:26
noctilucent clouds. see clouds, noctilucent
Nordic Optical Telescope (NOT), 2/90:14, 16
Norma (constellation), 6/87:102-5
North American Noctilucent Cloud Network,
5/89:20
North American Small Telescope Cooperative,
6/94:24, 26
North East Region of the Astronomical League
(NERAL), 3/88:90-91, 90-91
Northern Crown constellation, 6/98:82-85
Northern hemisphere, observing, 6/93:68—73
northern lights. see Aurora Borealis; aurorae

NOT (Nordic Optical Telescope), 2/90:14, 16
Nova Cygni 1975
gaseous shell discovered surrounding, 9/84:60
possibility of being single star, 1/77:56
white dwarf star of, 6/88:91
Nova Cygni 1992, 6/92:18
explosion of, 7/93:36-39
gas shell in, 1/94:18
neon in shell, 11/93:24
size of, 5/93:23-24
novae
see also names of specific novae
in Cygnus constellation, 6/92:18
discoveries of, 4/77:65, 3/94:20
explosion of, 7/77:50-54
and high speed jets, 8/95:28
IAU Circulars about, 9/98:59-63
neon, 7/93:36-39
rate of in Milky Way Galaxy, 1/95:24, 26
NRL (Naval Research Laboratory), 8/80:62
NTT. see New Technology Telescope
nuclear fusion, 10/76:60
nuclear propulsion, 10/91:26
nuclear reactors, 10/89:16
nucleosynthesis, 8/88:18-25

0]

Object Gomez, 6/86:78

observation, astronomical
see also names of specific celestial bodies;

observatories
accessories for, 8/89:66-67
from airplane, 4/88:28
for amateurs, 10/00:76-79
of Apollo landing sites, 7/89:66—72
in Autumn, 9/91:66-69, 9/92:72-77
with binoculars, 3/77:51-54, 6/77:42-46
at Bryce Canyon National Park (Utah), 2/75:43—
47

camping location for, 6/88:30, 32
chair for, 11/93:78-79
in the city, 3/77:26-31, 6/90:70-72
in classroom, 1/90:12, 14
of Cygnus and Lyra (double stars), 9/00:56-59
during day, 1/81:40-44, 9/97:73-77
deep sky, 9/81:39-44, 9/92:61-65, 2/93:72-76
double stars, 7/89:78-83
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of Earth, 11/78:22-27
of Eros, 4/75:53-58
events in July 1979, 7/79:80-85
eye performance improvement techniques,
2/90:66-70
familiar objects in new ways, 1/98:75-77
fixing fuzzy images, 7/92:60—63
of galaxies
in Autumn, 9/89:78-84
identifying types, 5/82:42-46
Milky Way, 12/79:80-85
with naked eye, 1/92:68-73
gas clouds in galaxies, 4/97:92-93
of gaseous nebulae, 10/89:93-95
with Herschel catalog, 1/78:42—47
history of, 8/96:68-71
illusions in, 11/92:44-48
International Solar Month project, 3/89:46-51
of Jupiter, 4/75:53-58, 10/99:90-93
kneeboard for note-taking during, 11/91:84-85
with light pollution, 9/77:26-31
low-angle, 12/88:82—87
of Lyrid Meteors, 4/75:53-58
of Mars, 4/75:53-58, 3/97:88-91
of Mercury, 4/75:53-58
of Moon (Earth's), 6/76:18-24
naked eye, 6/78:34-39, 34-39, 8/78:42-46,
5/97:20
in Nebraska Star Party, 5/00:80—-83
of nebulae, 4/89:68-70
of Neptune, 4/77:42-44
at night, 2/82:50-57
in the Northern Hemisphere, 6/00:48-53
in November, 11/79:92-97
in October, 10/79:80-85
during overcast, 3/97:82—85
of planets, 3/89:86—87
of Pluto, 4/77:42—-44
predicting clear night sky, 12/89:74-77
preparation for, 6/90:60—62
on private property, 8/88:90
of quasars light, 3/90:30-36
recording with journal, 2/92:80-81
of Saturn, 10/99:90-93
seeking ideal site for, 8/00:82—-86
sites for best viewing, 12/89:92-93
sketching during, 1/92:83-86
of Southern sky, 11/77:34-39, 3/90:72—78
from South Pole, 7/92:24
and space debris, 8/87:6—13

in Spring, 4/97:82-87
of stars in Milky Way, 6/81:18-22, 12/92:80-85
in Summer, 6/92:66-71, 6/97:72
Ultimate Observing Challenge, 10/97:99-101
of Uranus, 4/75:53-58, 4/77:42—-44
using binoculars, 8/81:51-53
of variable stars, 3/80:53-55
of Venus, 4/75:53-58
in Winter, 1/97:74-81
observation tents, 8/00:88-92
observatories
see also names of specific observatories
ancient, 1/85:18-22
backyard, 6/89:90-94, 4/92:74-79, 5/92:82-87,
6/92:80-85, 10/94:56-59, 6/97:78
in classrooms, 1/90:12, 14
directory of (1989), 5/89:50-57
finding site for, 8/86:14-22
lunar robot construction of, 7/89:14
moon as future location, 9/96:50-55
NASA's future observatories, 1/98:46-49
research funding, 7/95:40-43
observing trays, 11/89:70-73
Obsession 20 (amateur telescope), 3/91:78-83
OCA (Orange County Astronomers), 11/90:26
Olympus Mons (volcano), 10/82:66
Oma Berenices (constellation), 6/91:80-83
Once and Future Star (book), 3/79:59
Oort Cloud, 11/98:101
comet collisions within, 2/82:63-64, 12/88:12
comets in, 9/88:12, 14, 7/94:21
Ophiuchus (constellation), 8/74:58-61, 7/84:78-81
optical/radio telescope, 7/87:69
optics
adaptive, 1/98:37-41
Hubble corrective optics package, 1/94:37-39
laser collimator, 4/95:82—83
telescope optics test, 7/94:56—59
OR-840 Newtonian (amateur telescope), 3/90:60—63
Orange County Astronomers (OCA), 11/90:26
orbital debris, 2/94:20
orbits, "jumping" from one to another, 11/97:28
ORFEUS (ultraviolet space spectrometer), 24,
1/94:20
organic chemistry, 3/75:34-37
origin of life. see life, origin of
origin of universe. see universe, origin of
Orion (constellation)
appearance from Northern versus Southern
Hemisphere, 9/97:78
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nebulosities of, 12/82:35-38
observing, 1/85:78-81, 1/88:26-31, 11/90:79-81
Orionids (meteor shower), 10/95:66-71
Orion Nebula
arcs and filaments in, 8/91:22
behind, 12/73:26-29
destruction of, 5/97:30
double star escaping from, 1/92:30-37
hydrogen shell found in, 5/90:10
inside, 12/73:26-29
and IUE satellite
observing, 12/93:74-75, 12/95:78-83
photographs of, 11/74:31-33
protoplanetary disks in, 4/93:18
stars in, 11/74:60, 8/89:40—43, 11/91:26, 28
Orion's Belt, 4/91:66—67
Orion's Deep Space Explorer telescope series,
12/93:78-81
Orion-Vixen binoculars, 4/00:78—-83
Ouellet, Jay, 11/00:42—-49
Owens Valley Radio Observatory (San Francisco),
1/79:59-64
Owl Nebula (M97), 9/74:20-26
ozone layer (Earth's), 11/93:20, 22

P

Paczynski, Bohdan, 6/98:58—63
Palomar Observatory (California)

anti-light pollution campaign, 11/85:6-22,

1/87:85

excellent viewing from, 4/75:64

mirrors of, 5/82:74-79

sky survey, 10/86:16-22, 10/87:90

troublesome heat sources at, 3/88:89-90
Papago (asteroid), 6/80:60
parallax determination, 11/73:4—12
parallel universes, 5/96:34—41
Parenago 1540 (binary star), 1/92:30-37
Parker, Donald, 1/90:88-91
Parmount GT-1100 telescope mount, 12/98:99-102
particle physics, and origin of universe, 2/98:38-43
Pathfinder mission to

dead battery, 12/97:24

discoveries from, 1/98:42-45

about geology and atmosphere, 11/97:30
first findings, 10/97:49-53
end of mission, 2/98:28, 30

exploration plans for, 1/97:48-51
Pavo (constellation), 10/00:86-90, 7/87:94-97
PC 1158 +4635 (quasar), 3/90:10
PC 124743406 (quasar), 3/92:22
pea instanton, 9/99:38-46
Pegasus (constellation), 9/00:82-87, 11/85:106-9,
6/95:82-83
Pennsylvania, victory in light pollution, 6/90:16
Perek-Kohoutec nebula, 7/97:96-97
Perkins Observatory (Delaware, Ohio), 2/89:18
Perseids (meteor showers), 8/94:68-71, 8/96:52-55,
1/97:34
see also Comet Swift-Tuttle
of August 11/12/13, 1988, 11/88:116, 118
fireballs from, 12/88:108—10
not a storm, 11/93:20
observing, 8/91:65-68
on August 11/12, 1993, 8/93:76-81,
12/93:68-73
on August 12, 1988, 8/88:78-82
photographing, 8/91:56-59
Perseus (constellation), 12/74:50-53
flashes of light in, 12/87:98, 100
observing, 1/00:80-87, 1/84:78-81, 11/89:76-83
Peru, astronomy and Inca empire of, 11/97:93-97
Pesek, Ludek, 8/00:52-57
PG 1031+234 (white dwarf star), 7/86:70-71
PG 1159-035 (McGraw's star), 4/92:28
PG 1550+131 (star), 3/89:14, 16
PHL 1222 (quasar), 4/90:10, 14
Phobos (spacecraft)
contact lost, 1/89:16
images of Sun, 6/89:10-11
mission to Mars, 9/89:28-32
Phobos 2 (spacecraft), 9/89:28-32
failure of, 6/89:16
problems with, 5/89:19
Phobos (moon of Mars)
commemorative plaques planned for, 8/88:14
mapping of, 1/77:55, 7/93:34-35
origin of, 12/93:48-53
as viewed by Viking 2 (spacecraft), 3/77:6—17
Phobos (spacecraft)
en route to Mars, 10/88:16
plans for, 11/87:29-32
Phoenix (constellation), 11/00:84—89, 11/86:110-13
photographic plates, 9/78:61-62
photography, astronomical. see astrophotography
photometry, photoelectric
of asteroids, 7/86:58—-62
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getting started in, 6/86:65—-68
of variable stars, 7/86:58—62
photons, 2/99:28, 30
Pices (constellation), 10/85:134-37, 10/86:118-21
Pilcher, Carl, 4/99:37-44
pinwheel galaxies, 5/99:78-83
Pioneer 1 (spacecraft)
end of mission, 1/93:26
extension of mission, 3/81:58-59
first results from, 4/79:18-23
use toward end of mission, 2/92:26, 28
Venus arrival, 2/79:55-60
Venus findings, 7/79:58-59
Venus observation, 8/80:58-62
Pioneer 10 (spacecraft)
20-year anniversary, 6/92:26
5-year anniversary of departure from solar
system, 10/88:16
asteroid belt discovery, 11/73:54
end of mission, 6/97:30
Jupiter mission, 2/74:4-18, 8/79:60-61
approaching of planet, 11/73:49-50
increased understanding of, 11/74:4—15
picture of, 4/74:20-21
longevity of, 11/93:22, 24
Saturn flyby, 4/76:46
Pioneer 11 (spacecraft), 11/79:6-15
discoveries of, 2/80:58-59
future of, 1/77:58
Jupiter mission, 11/74:4-15
finding of complex magnetic field of, 8/75:57
scanning of, 2/75:62
passing through asteroids, 5/74:44
Saturn mission, 5/74:43, 1/76:59, 2/76:63,
8/79:60, 11/80:92-97
Pioneer 6 (spacecraft), 2/76:61, 64
Pioneer Project Office, closing of, 6/80:59-60
Pioneer Saturn. see Pioneer 11
Pioneer Venus. see Pioneer 1
Pisces (constellation), 10/73:42—45, 9/99:76-81
Piscis Austrinus (constellation), 9/97:86-87,
10/98:80-85
Pistol Star, 1/98:24
PKS 2152-69 (radio galaxy), 5/87:74-75
Planck Era, 3/84:66-70
planes, observation from, 4/88:28
planetariums
see also names of specific planetariums
in Britain, 9/89:18
directory of (1989), 5/89:50-57

future of, 9/97:48-53
in Washington D.C., 10/97:91-95
planetary conjunctions, 11/95:78-79
planetary features, naming, 4/76:46
planetary nebulae. see nebulae
Planetary Society
scholarships available (1990), 3/90:12
start of, 9/80:62
planetary systems
formation of, 5/93:34-39
in Milky Way Galaxy, 7/99:27
Planetenweg, The, 12/80:59—60
planetesimals, 12/93:26
planets
see also names of specific planets
alignment of on May 5, 2000, 10/97:86
atmospheres of, 5/84:7-22
building in test tube, 9/85:68
capture of satellites by, 7/97:88
chronology of impacts, 7/88:120-28
conditions for life, 6/95:46-51, 7/96:36-43
detecting, 9/87:18-19
disks of, 8/98:18
distance to, 9/98:46-51
drawing, 4/83:35-38
Earth like
observation of, 5/99:24
Earth-like
observation of, 5/99:22
energy of used to shoot probes deeper into space,
8/99:48-53
evolution of, 1/89:44-50
exploration of, 1/89:44-50
cost considerations, 5/82:6-17, 62, 64
with robots, 12/99:52-55
rovers, 12/94:34-41
by telepresence, 8/95:28
extrasolar, 10/84:6-22, 4/96:50-55, 4/97:42-49,
9/98:22
conditions for life, 7/96:36—43
discovery of, 11/00:26, 28, 10/96:24
finding of, 3/99:28
formation from protoplanetary disks, 3/96:22
formation of, 3/00:42-47, 42-48,
forming solar systems, 11/94:24
imaging, 1/99:28
more found, 1/99:28, 30
orbiting pulsars, 1/96:50-55
possible discovery of, 12/91:30-33
searching for, 7/92:36-41
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as seen by Hubble Space Telescope,
10/99:26, 28
time took to form, 3/00:48-51
formation of, 9/92:41-47, 3/96:22, 2/98:56-61,
11/98:62-67
from dying stars, 6/98:28
possible by dust disks, 8/98:16, 18
learning about, 3/79:42-48
life bearing, 4/98:38-43, 12/99:44-47
living on, 1/99:64-69
maps of, 5/82:18-22
motion of, 4/84:51-54
nature of, 1/84:66-71, 2/84:66-71
new
determining minimum mass and distance of,
2/98:95
hunting for, 10/82:62, 64, 7/98:59-63
orbiting Rho Coronae Borealis, 8/97:24
none sharing orbit with Earth, 9/97:79
no twinkling of, 12/98:113
number of moons of, 6/98:35
nurseries of, 11/98:62-67
observing
during day, 1/81:40-44, 3/89:86-87
in Summer of 1986, 2/87:58-63
orbits of, 5/98:54-59, 12/99:34
around binary stars, 12/99:32
around Gliese 876, 10/98:24
around pulsars, 5/92:24, 6/92:36-38,
12/93:20, 24
around stars, 2/80:60, 11/92:18, 20, 1/97:28
origin of, 2/93:23
photography of, 9/94:76-79
Pluto-like, 9/92:41-47
portraits of, 7/90:62—67
protoplanetary disks, 6/97:50-53
pulsars with, 1/96:50-55
rings around, 7/98:55-57
reasons for, 12/77:6-16
shape of, 9/87:7-17
rogue, 12/97:37-41
roundness of, 2/98:95
simulation of debris scatter in, 11/96:24
spin axes of, 7/93:18
storms on, 9/99:24, 26
surfaces of, 7/82:6-23
terraforming of, 5/78:6-26
transits crossing, 2/00:20
Planet X
determined as non-existent, 10/93:18, 20

and Uranus, 3/93:22
whether exists, 8/73:16-19, 8/88:30-39
platforms, building for cameras, 11/92:60-63
Pleiades (star cluster)
observing, 11/83:35-38
path of, 5/92:30, 32
rapid rotation in, 10/84:64, 12/84:64
Pluto, 7/86:7-22
see also names of moons orbiting; names of
specific moons of Pluto
atmosphere of, 10/74:49, 10/88:10
color of, 1/89:10, 12
composition of, 3/88:86—87
distance to sun compared with Neptune, 7/98:35
eclipse of, 6/85:62, 9/88:47-50
finder charts, 5/89:84-86
finding, 4/84:35-37
frozen methane found on, 6/76:59
moon orbiting around, 9/78:61-62
observing, 4/74:48-52, 2/77:18-24, 4/77:42-44,
4/91:77-79, 5/92:73-76, 5/93:70-71
in 1980, 7/80:14-22
in 1990, 4/90:58-60
best times, 5/89:84-86
techniques, 5/94:88-90, 5/96:70-71
planet passing, 9/75:57
planned voyages to, 5/92:34—41
rubble from, 1/00:26
size of, 9/87:76-77, 6/92:22
time needed for probe to reach, 10/97:87
U.S. and Russia plans regarding, 1/95:28
whether a planet, 7/99:42—47
polar axis alignment, 5/85:51-54, 5/92:68-72
Polaris (North Star), 3/95:44-47
Polaroid SX-70 camera, 8/75:44-55
Polar Plasma Laboratory (POLAR) satellite,
11/96:24
POLAR (Polar Plasma Laboratory) satellite,
11/96:26
polefinders, 5/85:51-54
pollution
see also light pollution
in jet aircraft, 4/74:56
from microwave ovens, 3/80:61
space, 8/98:50-51
Porco, Carolyn, 4/99:37—44
Portaball (amateur telescope), 3/95:80—85
Powers, Robert M., 4/88:24, 26, 28
printing, of astrophotographs, 4/93:72-77
printmaking, 11/89:86-91
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probes, 8/99:48-53 pulsating stars, 2/77:60
Procyon (star), 4/93:20 Puppis the Stern (constellation), 2/00:80-84
Project Daedalus, 10/83:6—15 Pyxis (constellation), 2/87:94-97

Project Phonics, 9/97:37-41
protogalaxy, 12/89:10
proton decay, 11/83:66—70

protoplanetary disks Q
destruction of, 5/97:30, 6/97:50-53
in Orion Nebula, 4/93:18 Q0000-26 quasar, 1/88:88-89

as part of young stars, 2/96:36-41 Quadrantid meteor shower, 1/84:75-77, 1/87:39-42
planetary formation é /96:22 quantum mechanics, and origin of universe,

protostars, 1/96:30 2/98:38-43
Proxima Centauri (star) quantum theory, 5/96:34-41

object Ol‘bitil’lg, 2/98:28 quarks, 6/80259, 10/9524, 28
starspots on, 5/93:23 quasars, 9/75:18-25, 10/80:6-15
whether belongs to Alpha Centauri system, binary, 10/ 8_7:90791’ 4/90:10, 14
8/93:26 black holes in, 7/98:42-47
PSR 0329+54 (pulsar), 8/95:20 brightest, 7/92:22
PSR 1534+12 (binary star system), 8/91:22 broad-absorption-line, 12/99:28, 30
PSR 1757-24 (pulsar), 12/91:26 close to Earth, 4/85:60, 62
PSR 1913+16 (pulsar), 6/79:60-61 as clues to galaxy birth, 9/95:36-43
PSR B1620-26 (pulsar), 2/97:30 m COHldll’lg galax1es? 3/9726, 30
Ptolemacus (lunar crater), 9/93:58-59 composition and activity of, 12/91:35-41
pulsar millisecond, 2/89:10 controversy about, 7/74:25, 28
fastest found, 12/83:60, 62 core of, 11/82:6-10, 15-22
question on age, 11/83:60, 62 as dead galaxies, 7/85:60,62
pulsar radio, 8/89:10, 14 in development as infrared galaxies, 4/87:78-79
pulsars, 9/74:16, 12/80:59-60 differences from galaxies, 5/81:59
beyond Milky Way, 9/93:22 distances to, 9/76:55, 10/84:66-70
binary, 9/80:59—60 and early universe, 1/84:62, 64
discovery Of, 9/7862, 12/84:60 emitting mostly infrared waves, 3/87:79-80
discovery of "wobbling", 11/00:30, 32 faster than light, 8/75:26-29
extragalactic, 2/76:63 formathn by collision, 8/96:26
extrasolar planets orbiting, 1/96:50-55 in galaxies, 4/81:60, 7/94:22, 10/94:26, 1/95:20,
fast-flying, 9/94:26 ) 4/96:22
machine for finding, 6/76:62 in gamma rays, 2/92:22
measuring of binary, 7/99:30 gas envelope of, 6/86:78
millisecond, 1 1/8791, 1 1/9828, 30 grav1tat10na1 lensmg as measurement tOOl,

2/9626, 9/79:61-62, 2/96:24

moving through space, 6/76:63 . .
intensity of, 12/87:26-31

observed at optical wavelengths, 10/84:60

past understanding of, 12/88:23-31 l@ght from, 6/74:43, 4 >
planets orbiting, 20, 5/92:24, 6/92:36-38, links between galaxies, 10/77:66
12/93:20, 24, 8/94:18, 1/96:50-55 location of, 7/97:34
possible superfluid composition of, 2/76:64 lummo§1ty of, 12/ 9833 2
slowest, 12/99:26, 28 measuring age of universe, 2/96:24, 26
SMC binary, 8/94:23-24 most distant, 2/83:62, 11/86:81-82, 3/92:22,
with sub-stellar companions, 2/97:30 _4/ 99:24, 26
supernova 1987A, 6/90:12 observing, 4/87:49-52, 3/90:30-36, 6/94:56-59
white dwarf origin, 6/95:24, 26 origin of, 5/76:6-11

x-ray emitting ring around, 1/00:28, 30 overview of, 6/98:36-37
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past understanding of, 2/93:28-35
photographs of, 9/75:60
physical behavior of, 7/77:67
possibility of Milky Way transforming to,
12/87:96
producing image of, 1/99:34
radiation burst from, 8/74:51-52
and radio galaxies, 10/77:66
red shifts, 9/78:6—-14, 12/95:30, 32
speed of discharges from, 2/87:79, 81, 3/98:94
supernovae in, 8/85:62
tracking, 6/94:56-59
triggering of, 5/88:42—47
quasi-stellar object, 2/80:62
quasi-stellar radio sources. see quasars
Quinn, Peter, 11/81:72
QZ Vulpeculae (binary star system), 2/96:22, 24

R

R136 (star cluster), 6/98:26
radar, and Earth-orbital missions, 8/82:18-22
radar astronomy, 12/76:14-19, 2/86:77-79
radiation, 8/84:16-22, 9/84:14-22
cosmic background radiation (CBR), 6/77:6-13,
16-17,9/89:14, 7/97:92-93, 5/98:92-95
electromagnetic, 6/82:6-22
extreme ultraviolet (EUV), 7/87:82—87
fluctuations in, 12/86:84-85
gravitational, 6/79:6—14, 60—61
infrared, 9/81:66-71, 10/81:74-79, 6/91:50-55
radio, 8/91:18
submillimeter, 3/89:32-36
radioactive debris, 10/89:16
radio astronomy
first optical/radio telescope combination, 7/87:69
future of, 5/88:18-24
images, 5/94:50-51
spectral lines in, 2/77:56
in West Virginia, 12/00:28, 30
Radio Astronomy Observatory, 12/77:68
radio emissions, 1/79:59-62, 2/90:16
radio galaxies
discoveries of, 11/74:57
and normal galaxies, 10/77:66
optical emissions found in, 3/78:65, 68
and quasars, 10/77:66
radio interferometry, 10/76:6-13, 16-17

radio jets, 10/83:62
radio telescopes, 9/98:89-92
see also names of specific radio telescopes
conversion of NASA tracking antenna to,
3/91:39-43
detecting radio signals, 7/74:32-36
Earth used for, 10/79:6—13
with radio interferometry, 10/76:6-13, 16—17
in San Augustin, NM, 1/81:59-60
shielding from noise, 3/87:77
radio waves, used to find carbon monoxide, 3/76:56
records, ancient astronomical, 8/85:62
red dwarf stars, 7/78:6—15
cannot explain dark matter, 4/95:22, 24
excess carbon from companion stars, 10/94:26
fewer than expected, 10/97:26
and white dwarfs, 6/00:36—41
red giant stars, 12/76:26-31, 10/77:52-55
differences between, 5/90:20-28
formation of, 6/82:66-71
sizes of, 10/90:30-37
red shifts
of galaxies, 9/78:6—14, 7/86:72-3
of quasars, 9/78:6-14, 12/95:30, 32
red supergiant stars, 9/99:30
reflector masks, 2/89:84-85
reflector telescopes
6-inch Gem, 6/99:86-89
building, 5/77:42-47, 8/77:26-31
for children, 11/00:80-83, 8083
refractors, 6/76:26-31, 10/89:80-85, 6/90:52-58
Astro-Physics line, 9/93:62—67
building folded, 3/85:76-77
for children, 10/00:76-79
how work, 10/00:76-79
medium aperture, 6/90:52—58
observing deep sky with, 10/93:70-73
observing double stars with, 8/83:50-54
optics, 5/94:30
optimizing, 10/87:71
quality over size, 10/87:66—71
Reiner Gamma (of earth's moon), 3/89:70
relativity, theory of
DI Herculis enigma, 11/95:54-59
retesting of, 5/75:44-47
and time travel, 6/92:28-35, 2/96:52-57
religion and astronomy, 12/98:52-56,
remote sensing, 5/95:44-45
Rheita Valley (of earth's moon), 3/89:67
Rhol Cancri (star), 2/99:24
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Rho Cancri (extrasolar planet), 7/96:25
Rho Coronae Borealis (star), 8/97:24
Rho Ophiuchi (cloud), 4/94:26
Rho Ophiuchi stars, 6/96:68—69
Rich Field telescopes, 6/75:39—41
Ride Report, The, 1/88:6-8, 17-18,
Rigel (double star), 12/89:88-91, 2/91:38-43
ring galaxies, 3/77:56-57
Ring Nebula, 9/74:20-26, 5/90:64—-68
rings, planetary, 7/98:55-57
ripples in space, 7/92:18
Riverside Amateur Telescope Makers group,
11/95:86-91
Robert E. Cox Award, 11/90:26-28
robots
exploring planets, 12/99:52-55
future of, 11/80:83
lunar observatory construction by, 7/89:14
versus man in space, 6/85:62, 64
probes, 9/77:18-24
rock crystal lenses, 9/00:32, 34
rockets
boosters for, 2/82:65
building, 1/99:84-88
expendable, 1/89:34—40
sounding, 1/89:34—40
studying Comet Hale-Bopp, 10/97:57-59
rocks
interplanetary, 8/74:52
and solar system age, 1/90:14
Roger, Angel, 11/98:56-61

Roque de los Muchachos Observatory (La Palma,

Canary Islands), 10/79:59
ROSAT Observatory, 6/91:42—49
ROSAT X-ray satellite, 4/95:26, 28
ROSETTA comet missions, 3/94:22
rouge comets, 2/97:47-51
rovers, 12/94:34-41

Royal Astronomical Society (Canada), 10/90:26

Royal Greenwich Observatory (England)
history of, 12/80:6—17, 9/81:6—15
relocation of, 10/86:94-95

RT-32/54 optical/radio telescope, 7/87:69

Rumker Plateau (of earth's moon), 3/89:70

Russell, Henry Norris, 11/00:62—67

Russia. see USSR

Russ, Tim, 9/00:44-45

RX J1856.5-3754 (neutron star), 12/00:32

S

S/1999 J1(17th moon of Jupiter), 10/00:32
Sagan, Carl, 6/74:22, 3/97:28, 4/97:38-39

Intelligent Life in the Universe (book), 1/77:56

opinions on greenhouse effect on Venus,
11/99:40-45
opinions on Mariner 2 (probe), 11/99:40-45
Sagitta (constellation), 9/87:103-5
Sagittarius A (gas and dust cloud), 10/00:26
Sagittarius A* (radio source), 5/93:24

Sagittarius (constellation), 7/74:74-77, 8/84:78-81

"missing" stars in, 7/88:91, 93
nebulae in, 8/92:68-73
Sagittarius (dwarf galaxy), 8/94:18
salt, on Europa (Jupiter's moon), 9/98:32
Salyut-6 mission, 12/79:58-60
Sandage, Allan, 12/97:55-59
S Andromeda (supernova), 4/89:14
Sanduleak -66°41 (star cluster), 10/88:14
satellites
see also names of specific satellites
functions of, 1/80:18-23
how planets capture, 7/97:88
observing, 6/84:75-77, 7/98:90-93
relay, 7/75:61
remote sensing, 9/84:62
Russian, 8/97:83
Solar Maximum Mission, 4/89:16
and space debris, 8/87:6—13, 6/99:26
static electricity on, 3/78:67
and study of ancient civilizations, 8/87:64
telecommunications, 5/99:28
Tethered Satellite System, 5/89:18—-19
used in rescues, 7/77:63
x-ray, 6/93:22
Saturn
see also names of moons orbiting
appearance from Titan (Saturn's moon),
12/98:112
atmosphere of, 1/75:26-31, 11/86:79
Cassini spacecraft mission to, 11/97:36-41
condensation theory, 1/75:26-31
conjunction with Uranus, 4/88:66—67
differences from Earth, 2/75:20-32
findings about, 2/81:6-23
Galileo mission, 3/80:60, 12/83:6-15
Great White Spot on, 3/91:36-38
hexagon jet around, 3/89:10
lapetus surface features, 11/95:26
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interior of, 11/74:56
magnetosphere of, 11/97:40-41
moons of, 9/95:72-75, 11/97:39-40
new moons discovered, 12/90:24, 11/95:26,
28, 1/96:24, 26
observing, 6/89:74-77
question of 11th, 12/77:65
observing, 2/77:42-47, 3/81:39-42, 5/83:51-54,
8/91:72-75, 8/96:72-75, 10/99:90-93
passing Lagoon Nebula, 10/88:102
passing through Jupiter's extremity, 6/76:63
radio burst from, 6/75:66
rings of, 1/75:26-31, 7/80:59-60, 11/97:39
braided, 8/81:63
observing, 12/73:44-52, 2/82:74-77,
11/89:50-54
possibility of new, 5/79:55
reasons for, 12/77:6—-16
strange glow above, 7/74:28
theory about, 2/79:59
thinner than thought, 10/84:60, 11/84:60
storm on, 3/91:36-38
vanishing rings of, 6/95:70-73, 8/96:66—67
SAX J1808.4-3658 (pulsar), 11/98:28, 30
Schmidt cameras, 11/76:51-53, 12/87:83-87
building, 5/93:74-79
getting started with, 9/85:40—44
and photos of southern sky, 5/85:35-38
role film holder for, 2/84:76-77
successful photography with, 10/84:75-77,
12/84:75-77
Schmidt-Cassegrain amateur telescopes, 10/89:86—
91, 7/97:82-85, 7/98:94-97
8-inch, 1/99:90-94
finding devices for, 12/87:66-71
first-rate optics with, 3/99:88-91
making dew cap for, 11/87:72-74, 11/93:81
Ultima 8, 5/89:78-83
schools
classroom observatories, 1/90:12, 14
teaching of astronomy, 9/88:36—43, 9/93:40-45
Schramm, David N., 4/98:44-47
Scorpius (constellation), 7/00:82—87, 6/84:79-81
SCUBA (Submilimetre Common-User Bolometer
Array), 12/98:26, 28
Sculptor (constellation), 11/00:84—89, 11/86:110-13
Sculptor (galaxy cluster), 12/91:84-87, 6/94:20
Scutum (star cloud), 8/86:86—89, 7/90:76-79,
7/92:66-73
Sea of Crisis (lunar mare), 10/95:72—75, 9/98:94-95

Sea of Nectar (lunar mare), 4/93:66—67
Sea of Serenity (lunar mare), 1/95:76—79
Seasat mission, end of, 1/79:63
seminars, astronomy, 3/90:16
sentinel galaxies, 5/99:78-83
SEPS (Solar Electric Propulsion Stage), 6/79:63
SERENDIP project, 10/94:26
Serpens Caput (constellation), 6/85:78-81, 6/99:76—
81
Serpens Cauda (constellation), 7/84:78-81
SETI@home program, 2/99:26, 28
SETI Institute (Berkeley, California)
donations to, 5/94:30
SERENDIP project, 10/94:26
SETI (Search for Extraterrestrial Intelligence),
10/92:26-33, 6/99:30, 32
new computer chip used for, 6/87:75
program expansion, 3/84:62
and science wars, 5/00:52—-57
Sextans (constellation), 4/91:82—-85
Seyfert (galaxy)
activity in, 10/79:14-15
black holes in, 2/80:61
gas jets projecting from, 1/87:84-85
star captured by black hole in, 9/92:22
Shake-Enders footpads (for telescope mounts),
2/90:64—65
Shepard, Alan B., 11/98:32
Shklovsky, I, 1/77:56
Shoemaker, Eugene, 2/00:52-55, 10/97:24, 5/98:37—
41
Shoemaker-Holt (comet), 9/88:10
Shu, Frank, 5/00:42-47
shuttles. see space shuttle missions
Shuttle Student Involvement Project, 8/80:62
sickness, space, 2/85:60
Singh, Jai, 1/85:18-22
Sirius (double star), 12/89:88-91
sky glows, naked-eye, 6/88:46-51
Skylab (space station)
NASA abandons plans to save, 4/79:53
observations from, 7/74:4—18
put to use again in 1978, 7/78:64
saving of by booster system, 9/78:65
sending astronauts to, 10/76:57-58
slides, astrophotography
improving with rephotography, 2/79:34-39
making most of, 1/83:35-38
processing, 9/86:102—5
turning negatives into, 3/90:66—70
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Sloan Digital Sky Survey, 10/98:30, 32
discoveries of most distant quasars, 4/99:24, 26
and theory of evolution, 2/99:48-53

Smith, Harlan J., 1/89:12

Smithsonian Institute, 3/90:16

SMM. see Solar Maximum Mission

SN 1993 (supernova), 8/93:20

Society of Meteoritophiles, 6/90:17

software buyer's guide, 5/94:55-76

SOHO (Solar and Heliospheric Observatory),

10/98:24, 26
operating without gyros, 5/99:32
study of Sun, 2/99:32, 34

Sojourner Space Station, 12/99:60-63

solar eclipses. see eclipses, solar

Solar Electric Propulsion Stage (SEPS), 6/79:63

solar energy, 3/74:49, 6/77:70

solar flares. see Sun, flares from

Solar Maximum Mission (SMM), 5/81:6—16,

9/84:7-11, 10/88:34-38
crash, 3/90:13
study of solar flares, 6/80:59
termination of, 4/89:16

solar moss, 6/00:24, 26

solar neutrinos, 1/00:64-67

solar prominences, 1/83:66-71, 7/87:18-22

solar system
see also extrasolar planets
age of, 1/90:14
birth of, 3/96:22
and chaos theory, 5/90:34-39
clues to in Antarctica, 7/99:54-58
creating own model, 3/89:73-77
dark matter in, 12/95:24, 26
debris in, 11/96:24
dust in, 8/93:24
ecliptic shape, 6/79:62—63
end of, 1/85:60
exploration of from US/Soviet Union, 2/89:16,

18

findings from 1973-1998, 8/98:41-45
formation of, 1/82:62—63

and Allende (meteorite), 2/79:60

from dust/gas cloud, 8/95:26

future, 1/88:12—-13, 4/90:20-29
images from outside of, 9/90:38-43
Kuiper disk suggests formation of, 2/96:30
"miniplanet" at edge of, 12/92:38-39
moons of, 11/74:57-59
most distant known object in, 8/97:24, 26

origin of, 11/75:61, 1/76:6-16, 1/89:44-50
oxygen isotope aids in study, 11/75:56
path of by use of Planetenweg, 12/80:60—-61
possibility of 10th planet, 2/00:24
understanding past by asteroids and comets,
8/92:30-35
Voyager 1 entering unmapped region of,
2/90:42-47
whether typical of other systems, 3/80:61-62
solar tornadoes, 8/98:18, 20
Solar Ultraviolet Spectral Irradiance Monitor
SUSIM, 8/80:62
South Africa, Comet Shoemaker-Levy 9
observations from, 7/95:46-51
South Celestial Pole, stars of, 3/85:34-38
Southend Planetarium (Britain), 9/89:18
Southern Fish (constellation), 9/97:86-87, 10/98:80—
85
Southern Hemisphere, observing, 11/88:116,
9/93:68-73
Southern lights (Aurora Australis), 10/91:45
Southern Super cluster (galaxy cluster), 1/90:12
South, James, 10/85:32, 34
South Pole, observation from, 7/92:24
Soyuz (spacecraft), 7/75:28-33, 63, 1/77:57-58
space
colors of, 3/80:6—13
dimensions of, 10/84:66-70
effect of black holes on, 6/98:36, 7/98:48-53
geometry of, 10/87:7-19
hole in, 1/82:63
and time, 2/00:56-59
Space Commerce Act, 10/83:62, 64
spacecraft
see also names of specific spacecraft; space
shuttle missions
effects of debris from, 8/98:50-51
interstellar travel with, 6/98:48-51
mass increase when approaching speed of light,
9/98:96
Space Day, 6/99:50-55
Spacelab 1
photographing Earth, 5/85:58
physiological challenges of, 3/85:62, 64
planning of, 7/80:60
space medicine aboard, 1/84:60, 62
Spacelab 2, 10/86:28, 30
Spacelab 3, 9/85:68
space shuttle missions
see also names of specific space shuttles

45



Astronomy magazine subject index (1973-2000)

and Americans' desire to fly, 10/85:114
biological experiment on, 2/82:65
cost cutting, 5/75:17-27, 3/76:6-19
delays, 1/79:59, 64
Earth studies, 2/78:67
extension of, 8/78:61
fuel for, 6/77:68
instruments for, 8/79:61-62
laser experiments, 9/94:26-27
next generation, 8/95:32-39, 32-39
noctilucent clouds as danger to, 12/88:16, 18
payloads for, 4/78:67
possibility of private investors in 1982, 4/82:80
renting space on, 6/80:62
schedules
1988-89, 10/87:87
1989-1990, 9/89:18
1990, 5/90:18
1993, 3/93:21
telephone information, 7/89:16
testing, 2/78:69
tickets for, 11/78:64
and upper atmosphere layers, 8/78:58
and USSR, 8/78:59, 1/89:14, 12/92:24
women chosen for, 9/76:55
Space Shuttle Student Involvement Project, 9/81:61
space structures, 6/77:70
Space Telescope Science Institute

director of (Robert Williams), 3/80:61, 8/97:51—

57
planning of, 8/78:60
site found for, 4/81:58-59
space walking, 11/78:64
Spartan 201-05 (spacecraft), 2/99:32, 34
spectroscopy, 7/76:60, 6/78:6—-19
spectrum, 2/80:39-43, 8/84:16-22, 9/84:14-22
speed of light, 7/97:92
spin axes, planetary, 7/93:18
spiral galaxies. see galaxies, spiral
spiral-shaped stars, 7/99:32
Spitz Space Systems Inc., 7/84:62
Sputnik (spacecraft), 12/86:24, 26
SR-V 3200 film, 11/87:78-83
SS 433 (binary star system)
no black hole in, 3/92:22, 24
possibility of explosion of, 5/81:59—60
unidentified stellar object in, 6/79:61
SS-433 (binary star system)
behavior of, 7/79:60-61
SSC (Superconducting Super Collider) particle

accelerator, 5/87:78
SS Lacertae (binary star), 7/96:46—49
ST-4 CCD camera, 12/90:67-71
ST-7 and ST-8 camera, 4/98:90-93
starburst galaxies, 2/00:22, 24
star chart, 8/79:62
star clusters, 12/94:26, 28, 6/98:26
see also names of specific star clusters
age of, 9/88:75-78, 75-78
age of stars in, 2/95:22, 24
in Cassiopeia, 6/95:84—89
globular, 10/00:42-46, 42—46
observing, 2/95:76-77
naked eye, 9/90:78-80, 1/92:68-73
through small telescopes, 8/89:86—89
in Winter, 1/89:98-103, 2/93:78-83
x-ray emissions from, 11/92:20
stardust, 8/00:27
Stardust (spacecraft), 4/96:26, 28
Starfinder (equatorial reflector amateur telescope),
5/95:82-85
Star Hill Inn (New Mexico), 12/88:18
Starhopper Dobsonian Celestron (amateur
telescope), 10/96:86—89
Star I/A CCD camera, 5/91:73-77
stars
see also names of specific stars and types of
stars; nebulae; neutron stars; novae;
pulsars; red dwarf stars; red giant stars;
star clusters; stellar nurseries;
supernovae; white dwarf stars
in accounts of Jesus' birth, 2/85:62
accreting matter from, 12/97:34
age of, 7/75:22-27, 6/93:39-43
birth of, 5/75:55, 58, 6/75:6-23, 11/94:40-45,
48-53
by collapsing gas cloud, 9/88:22-32
discovery of, 10/83:66
example of, 12/80:61-62
and formation, 4/94:28, 7/96:52—-57
by gaseous nebulae, 1/76:62
location of, 10/76:31-34, 7/93:18-19
in Orion Nebula, 11/91:28
process, 12/89:14
stellar jet reveals, 10/89:14
viewed by Hubble, 6/95:22, 10/95:22
brightness of, 5/91:30-37
captured by black hole, 9/92:22
cephied variables, 3/95:44-47
circularly polarized light from, 11/98:36
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circumpolar of Northern sky, 10/84:51-55
closest to Earth, 1/87:16-26, 16-28
clusters of, 3/78:6—-17, 1/79:46-50, 52-53,
10/86:106-11
collision of, 9/00:30, 32, 9/97:79
colors of, 4/89:36—45, 11/98:101
comets falling into, 6/96:22, 24
in Cone Nebula, 10/97:24, 26
creating black holes, 3/93:20-21
death of, 6/75:6-23, 2/88:7-23, 6/95:22,
7/97:44-49
destruction of protoplanetary disks by, 6/97:50—
53
development of iron cones, 7/97:90-91
diameters of, 2/87:78-79
dim, 8/91:26-32, 3/92:26, 28
distance to, 2/76:26-30, 6/83:6-22, 12/88:10,
9/98:46-51
dust surrounding, 8/00:27, 8/98:16, 18,
11/98:62-67
dying, 9/85:66, 6/87:77, 2/97:37-43
egg-shaped, 12/96:28, 30
emitting infrared laser light, 2/96:30
energetic, 3/98:82-85
evolution of, 2/79:6-21, 10/83:16-22, 9/85:78—
83, 11/85:94-98, 4/95:32, 10/95:42-47,
9/96:36-41
explosion of, 6/81:67-71, 6/93:20, 22-23,
7/97:44-49
explosions from, 1/97:46-47
explosions on, 2/76:18-23
extremes in size, temperature, and luminosity of,
1/97:54-59, 6/98:26
faintest known, 11/84:64
falling, 8/74:31-37, 8/75:6-19
fireflies as, 7/85:24, 26
flares on, 4/99:28, 30
formation of, 2/98:51-55
in Arp 220 galaxy, 9/92:18, 20
from Barnard 335 (cloud), 7/93:19-20
in dwarf galaxies, 7/93:19
Frank Shu's study of, 5/00:42—47
in lenticular galaxies, 7/92:22
in M101 Galaxy, 6/97:32
in M82 Galaxy, 4/97:50-51
observing, 10/86:90-91
by spiral density waves, 10/83:64
study of, 9/79:66-72
by supernovae, 4/82:16-22
through galactic collisions, 2/98:24
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"fossil" of, 3/87:76-77
gas dust between, 6/88:6-19
hydrogen wall, 5/96:27
hypergiants, 3/94:32-37
intergalactic, 7/97:26, 28
interior of, 10/84:66—70
joining with other stars, 1/82:63—64, 5/85:67-71
laser communication from, 8/75:60
luminosity of, 12/98:92-95
lunar occultation revealing, 4/95:30
M16 star forming region, 1/96:46—49
magnetic fields of, 5/92:42—-47
mass loss of, 11/79:78-84, 1/82:74-78
measurement of, 12/74:36-39
merging of, 3/98:30, 8/99:54-60
of Milky Way Galaxy, 12/92:80-85
molecules between, 3/82:82-87
naming, 4/98:84
newborn, 3/89:32-36
non-shining, 4/84:16-22
observing, 5/88:42-47
in Autumn, 9/84:34-38
fourteen various, 4/85:75-77
with high resolution, 10/93:22
history of, 6/81:18-22
oddballs, 9/94:50-55
origin of, 5/98:44-49
in Orion Nebula, 8/89:40-43
oscillation rate, 7/95:22
physics of distant, 5/80:61
planetary nebulae as star remnants, 5/94:40—47
planet orbiting of, 2/80:60
plotting maps for, 8/85:66—71
protoplanetary disk as part of young, 2/96:36—41
quadruple star system HD 98800, 2/96:36—41
quarks, 6/80:59-60
radio energy of, 4/80:67-70
rotation of, 2/82:62-63, 8/93:20
seeing non-existent, 7/97:90
size of, 11/91:50-55, 6/98:26
of South Celestial Pole, 3/85:34-38
space between, 4/74:38-42, 9/77:34-38
speculation on visits to, 3/75:20-29
with stellar companions, 9/77:6-9, 13—14
stellar interferometry, 2/87:78-79
stellar jets, 10/89:14
stellar nurseries, 8/89:40-43
superluminous giant, 4/82:80
surfaces of, 10/93:34-37
transuranic elements in, 10/98:99
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turning into red giants, 6/82:66—71
twinkling of, 8/95:40-43, 12/98:113
ultraviolet flares in, 1/76:64
undergoing nuclear fusion, 2/98: 94
x-ray, 5/98:30
young solar systems around other, 4/87:76-77
Star Splitter Dobsonian (amateur telescope),
2/94:60-65, 5/96:78-81
star tar, 6/84:17-22
star time clock, 3/88:44-47
Starwatch (astronomical information telephone line),
9/86:87
steady state cosmology. see cosmology
Steidler, Chuck, 10/98:54-59
Stellafane convention (Vermont), 11/89:16
stellar chromospheres, 5/83:60
Stellar Interferometer Telescope, 12/74:36-39
stellar interferometry, 2/87:78—79
stellar jets, 10/89:14
stellar nurseries, 8/89:40-43, 4/98:96-99
Stern, Alan, 4/99:37-44
Stingray Nebula, 7/98:24, 26
Stonehenge, 9/99:48-53
storms, space, 7/99:26
Straight Wall (lunar cliff), 3/89:69, 9/93:58-59
Subaru telescope (Japan), 9/00:46-51, 4/94:22,
5/99:64—-65
subatomic particles
and mass of universe, 10/84:7-22
speed of, 5/99:26, 28
Submilimetre Common-User Bolometer Array
(SCUBA), 12/98:26, 28
Sudbury Neutrino Observatory (SNO), 10/99:26, 28
Sun
see also eclipses, solar; solar flares; solar
prominences
activity of, 10/88:99—-100
animals that survive without, 4/80:60-61
appearance of from nearby star system, 9/98:97
asteroids orbiting, 11/98:32
atmosphere, 9/81:61
as binary star in past, 7/93:26-33
birth of, 7/80:61
black hole in, 1/76:61
"blinkers" from, 6/98:26, 28
brightening of, 11/97:48
cometary collision with, 1/82:64
comparison with Epsilon Eridani, 12/95:36-43
core of, 1/00:60-63, 3/96:24, 7/97:89
corona of, 9/83:66-70, 10/92:22, 5/93:26-33,
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3/98:26, 28
currents on, 7/80:58-59
cycles of, 2/74:47, 49, 3/75:51, 4/87:79-80
decreasing brightness of, 7/78:65, 4/86:70-71
destruction of Earth, 1/00:44—49
distance necessary to no longer be visible,
7/97:89-90
effect on Earth, 3/80:63
effect on Earth's climate, 2/74:49, 10/76:58,
3/79:58, 8/88:10, 10/88:22-31, 9/95:26,
10/95:24, 3/96:50-53
electron neutrinos emitted from, 2/93:23
energy from, 3/74:49, 11/75:55, 6/77:70
evolution of, 4/90:20-29
faster rotation of, 4/77:64
flares on
general discussion, 11/87:18-23,2/92:74-78
March 1989 eruption, 8/89:48-51
most energetic, 7/89:10
no possibility of huge explosions on, 4/99:28,
30
not cause of magnetic storms, 4/94:18, 20
seismic waves resulting from, 9/98:24
as studied by Solar Maximum Mission
spacecraft, 6/80:59
study of, 10/80:58-59
telescope to observe, 2/87:77
generating energy from nuclear fusion, 10/76:60
gigantic upwellings on, 5/79:58
hydrogen wall, 5/96:27
identifying if double star, 5/79:57
interior of, 12/84:66-70, 3/89:20-30
"interview" with, 10/88:104-5
larger appearance when setting, 6/98:34
magnetic field, 6/77:70, 9/81:61
Mars atmosphere eroded by, 9/95:24
mass loss of, 1/82:74-78
measurement of, 10/80:61-62
moss found on, 6/00:24, 26
motions of gas on, 8/99:54—60
neutrinos from, 6/78:48-55, 3/90:40-45
objects orbiting, 12/97:30
observing, 8/84:51-54
equipment for, 2/89:66—68
International Solar Month project, 3/89:46—
51
spots on, 5/80:66—71
techniques, 2/95:66—71
with telescope, 9/75:49-51
oscillation in, 11/75:58
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Phobos 1 images of, 6/89:10-11

photographing, 2/74:20-27, 3/80:39-43,
5/87:38-43

photography of, 1/78:36-39, 7/83:34-38,
6/89:10-11, 2/95:66-71

physics of, 2/79:50-54

place in galaxy, 4/96:24, 26

poles of, 1/90:30-36

and predicting space weather, 7/99:26

probing of, 8/77:18-22

project Solar Maximum Year, 1/80:58-59

pulses of, 11/80:80-81

radiating energy theory, 4/76:45, 47, 5/76:53, 56

radio energy of, 4/80:67-70
rising and setting of, 4/84:75-77, 8/92:36—41
rotation of, 9/80:62, 12/86:106—11
seismic waves of, 3/89:20-30, 9/98:24
solar constant, 2/81:60-61
solar prominences, 1/83:66-71, 7/87:18-22,
6/90:12
spontaneous explosions on, 4/99:30, 32
spots on, 2/83:66-71, 5/91:24, 62-67
absents of, 2/81:66-71
activity from, 8/79:64
cycle of, 2/78:6-17
observing, 1/00:100-103, 5/80:66—71
structure of, 1/95:38-43
tornadoes on, 8/98:18, 20
Ulysses spacecraft studies of, 11/94:26, 30,
11/95:32
variations in, 3/89:46-51
violent outbursts on, 1/78:6-24
whether binary star, 1/76:63
as white dwarf, 10/97:87
why shines, 3/75:51, 53
x-rays emitted from, 2/90:32-34
sundials
accuracy of, 5/84:62
building, 3/80:47-51
learning about solar system by, 8/87:32-35
sunfinders, building, 3/93:60-61
sungrazers, 4/92:46—49
Superconducting Super Collider (SSC) particle
accelerator, 5/87:78
superconducting transitionedge sensor (TES),
2/99:28, 30
Super HG 400 film, 9/90:62—65
superluminal expansion, 8/81:64—65
superluminal motion, 3/98:94
superluminous giant stars, 4/82:80

Supernova 1987A, 2/97:42—43

brightening of, 5/00:30, 2/92:30-37, 5/97:26

distance to, 5/91:24, 26

energetic surroundings of, 10/90:24, 26

observing, 7/87:28, 30

peculiar behavior of, 1/98:28, 30

pulsars from, 5/89:10, 7/89:10, 12, 9/89:20-26,
6/90:10, 12

rings, 5/00:30, 9/94:18, 20, 5/98:22

Supernova 1993J, 4/96:28
Supernova 1998bw, 11/98:26
supernovae

49

see also names of specific supernovae
abundance of, 5/92:32, 6/92:20, 22
ancient sighting, 3/79:59
birth of, 12/92:46—49
brand X, 5/78:62
bubble created by, 5/93:24
cause of Crab Nebula, 1/79:62
in Centaurus A, 8/86:64
collision with molecular cloud, 12/96:26
computer modeling of, 5/95:30
cosmic rays as source of, 3/80:58-59
cosmological impact, 12/89:12
Crab Nebula as remnant of, 12/94:42
death of, 7/99:48-53
discovery of

by amateur, 8/79:60

by British Schmidt telescope, 12/77:65
distances of, 28, 12/88:10, 5/94:24
effect on Earth, 9/74:16
expansion of, 7/97:32, 34
expansion of universe and, 11/98:50-55
explosion from, 4/80:62
formation of transuranic elements in, 10/98:99
found in quasar, 8/85:62
heavy elements from, 10/93:22
hunter of, 11/89:94-97
IAU Circulars about, 9/98:59—-63
incineration by, 12/97:97
leaving black hole, 12/99:34, 36
in M81 (galaxy), 8/93:92-93, 10/93:20, 22,

2/94:40-45

in M83 (galaxy), 11/83:62
in M99 (galaxy), 8/87:74-79
in Milky Way Galaxy, 5/76:53-54, 3/99:28, 30
new class confirmed, 10/86:91-92
in NGC 3690 starburst galaxy, 22, 8/94:20
observing, 4/77:6—17

by Chinese astronomers, 1/77:46—48



Astronomy magazine subject index (1973-2000)

naked-eye, 7/87:28, 30
pair of colliding, 12/97:24, 26
predicting, 7/79:63
producing gamma-ray burst, 1/00:32
radio waves found in, 2/81:61
remnants of, 2/83:60, 62
in Andromeda Galaxy, 11/95:46—47
finding, 2/90:72-76
in Gum nebulae, 5/77:61, 63
in M82 Galaxy, 8/97:28

searching for, 4/82:51-54, 5/83:62, 6/88:62—67

and thunderstorms, 5/74:48-51

trigger star formation, 4/82:16-22
Supernovae 1987A, 7/94:21-22
Supernova Tycho, 10/82:74-79
supersonic, definition of, 5/98:85
superstructures, 6/89:14
survey map, 9/00:28
Synchronous Meteorological Satellite (SMS),

7/74:26

T

Takahashi FC-76 Fourite Refractor, 7/91:80-82
Tarantula Nebula, 10/81:65
Tau Bootis (star), 4/00:24, 9/96:25
Taurus (constellation), 1/00:80-87, 12/73:58-61,
12/85:102-5
TAU (Thousand Astronomical Units) Project,
12/86:79, 4/90:18
teaching astronomy
gifts for, 12/98:86-89
in schools, 9/93:40-45
tectonic activity, 10/98:98
tektite meterial, 4/81:6-17
telecommunications satellites, 5/99:28
telepresence, planetary exploration by, 8/95:28
Telescope Optics Manufactures Association
(TOMA), 5/90:14
telescopes, amateur
see also names of specific amateur telescopes;
refractors
6-inch, 6/99:86-89
6-inch /8, 2/84:28
12-inch, 2/89:10, 14
24-inch, 1/93:80-85
25 inch, 1/95:66-71
30-inch, 1/89:17
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assembling, 8/77:26-31
for astrophotography, 11/90:72-77, 9/94:70-75
astrophotography with, 6/00:100-104
Astro-Physics refractors, 9/93:62-67
bases for, 3/97:92-93
for beginning astronomers, 11/94:70-77, 6/98:34
binocular viewer, 9/95:80-81
building, 12/77:50-56, 1/87:63—66, 12/97:90-93
for under $10, 5/87:46-49
10-inch telescope, 1/95:80-85, 2/95:78-83
association formed for, 5/90:14
Celestron International production process,
10/90:78-81
Dobsonian type, 7/80:41-43
folded-refractor, 3/85:76-77
Meade Instruments Corporation production
process, 10/90:74-77
reflectors, 4/77:34-39, 54, 9/77:42-45
revolution in, 8/98:105-9
buying guide, 10/75:58-66
cardboard mask for, 2/89:84-85
for children, 10/00:76-79, 11/00:80-83,
10/80:46-49, 8/86:26, 28, 6/88:79-82
choosing first, 11/91:supplement pages 1-15
cleaning, 12/76:42-43, 3/92:81-84
collimating, 4/92:60—65
computer-aided, 7/88:71-75, 8/88:42—46
connecting camera to, 12/92:66-73
deep space, 10/84:75-77
dew cap for, 11/87:72-74
dolley transport system for, 6/85:75-77
effects from temperature change, 2/80:53-55
equatorial platform for, 4/90:52-55
equipment needed for, 4/80:47-50
eyepieces for, 1/98:85-86, 6/98:91-96
1988 guide to, 10/88:82—87
building warmer for, 4/85:52-54
choosing, 1/80:54-56, 6/93:56—65
features of, 3/00:94-97
finder scopes
building, 11/89:70-73
making mount for, 3/84:76-78
finding devices for, 12/87:66-71
first experience of, 2/84:24, 26, 28
folded-refractor, 3/85:76-77
f/ratio, 9/80:49-51
and fuzzy images, 7/92:60—63
guides to
1985, 10/85:77-82
1986, 10/86:50-59
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1987, 10/87:46-53, 74-84
1988, 10/88:74-96
1994, 11/93:59-73
improving department-store type, 1/97:86—-89
improving old, 9/88:80-83, 8/90:66—70
inaugurated, 2/90:14, 16
instructions for using, 6/77:28-31, 34-39
laser alignment, 4/95:82—-83
lenses for, 9/00:32, 34, 12/92:62—-63
mirror design, 2/89:10, 14
mounting of, 1/75:40-44
mounts for, 3/94:66-69, 12/94:66—-67, 12/98:99—
102
Dobsonian versus equatorial, 9/98:96
footpads for, 2/90:64—65
stabilizing, 8/88:64—68
night-vision scopes, 11/97:84-87
observing with
hard-to-find objects, 8/80:40—43
outer-planet moons with, 6/89:74—77
star clusters through smaller, 8/89:86—-89
optical quality of, 10/87:28
optics test, 7/94:56-59
organization for distributing, 7/91:24
organizing stars parties, 5/80:52—54
piggybacking cameras on, 6/00:94-98, 1/75:60—
63, 4/79:32-35, 11/85:77-79, 77-79,
4/87:39-46, 39-46, 9/89:70-75, 5/90:70—
73, 1/92:77-81
placement of in space, 10/80:59—60
planetary, 7/85:51-53
polar aligning, 5/92:68-72
with polar axis alignment, 5/85:51-54
portable power supply construction, 1/96:86—87
reflectors, 12/91:69-75
refractors, 6/76:26-31, 10/89:80-85, 6/90:52—-58
Rich Field, 6/75:39-41
Schaefer's study, 6/90:16—17
setting circles with, 10/97:87
size of, 10/87:26
small, 9/96:76-81, 10/97:82-85
differences in, 7/74:60-67
usefulness of, 8/79:31-34, 10/82:51-54,
7/88:90-91
tabletop, 9/97:80-83
testing, 10/76:27-29, 5/90:56—61
tripods for, 8/92:76-79
two-eyed, 11/86:75-77
unwanted light in, 9/96:82—-85
used with finderscope, 8/75:31-33

variable star observation with, 3/80:53-55
with video cameras, 11/99:92-93

telescopes, professional

see also names of specific telescopes
40-inch at Mount Hamilton Observing Station,
7/80:61
300-inch for University of Texas McDonald
Observatory, 7/81:58
3.8-meter United Kingdom Infrared Telescope
(UKIRT), 11/79:72
6 meters or larger, 8/93:48-53
8-meter for Southern Hemisphere planned,
2/87:76-77
in 21st century, 12/99:48-51
25-meter built by USSR, 10/89:14, 16
adaptive optics, 9/91:22, 1/98:3741
for amateurs, 10/00:76-79
aperture synthesis, 9/89:16
for detecting Earth-like planets, 12/86:83—84
for detecting man made satellites, 5/81:60
funding for, 3/91:22
for gamma rays, 6/77:14-15
higher resolution with, 7/97:34
increasing in size, 10/99:32, 34
infrared, 5/74:44
innovators of, 11/98:56-61
interferometry, 6/96:22, 11/96:26, 28
large, 11/90:34-43
construction of, 3/81:60-61, 2/85:7-17
world's largest in 1888, 5/88:6—15
mirrors of
multiple, 1/76:64
polishing, 10/94:22
spin-cast, 8/85:62
Moon as future site for, 9/96:50-55
radio, 9/98:89-92
for Cerro Tololo Inter-American Observatory
(CTIO) Chile, 7/81:59
conversion of NASA tracking antenna to,
3/91:39-43
shielding from noise, 3/87:77
world's largest, 9/84:60
space project for, 4/78:68—69
splitting double stars with, 9/89:16
for studying star formation, 10/76:62
submillimeter, 7/87:71
unique design of, 5/79:56, 59

Telescopium (constellation), 10/00:86-90, 7/86:94—

97

Telesto (Saturns moon), 7/84:62
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television
and astronomy, 10/84:50-53
Public Broadcasting System (PBS)
Cosmos series in 1980, 9/80:62
series of Planet Earth in 1986, 2/86:80
series on astronomy in 1990, 7/90:26
Tele Vue's Genesis Refractor (amateur telescope),
1/94:82-86
Telstar satellite, 3/80:14-24
terminology, astronomical, 9/99:54-59
Tetheres Satellite System, 5/89:18—-19, 11/92:26
tholin (star tar), 6/84:17-22
Thousand Astronomical Units (TAU) Project,
12/86:79, 4/90:18
three-dimensional photographs, 3/98:54—67
thunderstorms, and supernovae, 5/74:48-51
time
effect of black holes on, 6/98:36, 7/98:48-53,
48-53
geometry of, 10/87:7-19
measuring, 9/99:38-46, 48—53
sidereal, 2/87:38-40
and space, 2/00:56-59
timekeeping systems and year 1989, 12/89:12
traveling through, 6/92:28-35
wormholes and physics, 2/96:52-57
titanium carbide nanocrystals, 8/00:30
Titan (Saturn's moon), 3/75:4-9, 11/97:43-47
appearance of Saturn from, 12/98:112
clouds on, 3/99:30, 34
comparison to Triton (Neptune's moon),
4/93:27-35
continents on, 11/89:12
Hubble maps moon, 2/95:44—45
lakes on, 9/90:22
life chemistry on, 2/93:22
mapped by Hubble, 2/95:44-45
measurement of, 11/74:56
observing, 11/89:50-54
ocean of ethane on, 4/84:62, 64
possibility of supporting life, 12/73:54
seasonal change on, 1/93:20
surface features detected, 20, 3/94:18
TMR-1C (possible extrasolar planet), 9/98:22
Tombaugh, Clyde, 3/91:44-45, 4/97:28, 30
Clyde Tombaugh Visiting Scholars Program,
12/86:28, 30
speaking engagements, 3/89:18
topographic map, Mars, 9/99:24
Toutatis (asteroid), 4/93:36-37

Transatmospheric vehicles, 8/84:60
transuranic elements, 10/98:99
Transylvania (asteroid), 8/81:63
travel
interstellar, 3/87:94-99, 4/87:94-99
and nuclear propulsion, 10/91:26
Triangulum (constellation), 10/84:78-81, 11/84:79—
81
tripods, building, 8/92:76-79
Triton (Neptune's moon)
age of, 3/00:32
comparison to Titan (Saturn's moon), 4/93:27-35
dust devil on, 2/91:22
ice discovered on, 8/92:18
physical characteristics, 2/89:20-26
speculation of, 2/89:20-26
volcano on, 1/90:10
warming of, 12/98:28, 30
winds on, 7/90:24-26
Trojan (asteroid), 8/75:57
T Tauri System
evolution of, 9/96:36-41
new star discovered in, 1/86:76-77
planets orbiting stars of, 11/92:18, 20
Tunguska (asteroid)
explosion, 12/77:18-24, 12/93:38-45, 9/95:26,
28
whether ice or rock, 4/84:62
twilight, 4/84:75-77
Tycho (lunar crater), 11/94:64—67
Tycho's observatory (Demark), 11/89:10

U

UFOs (Unidentified Flying Objects)
see also extraterrestrial life
objects mistaken as, 9/97:31-35
relevancy to astronomy, 12/88:114-15
why often doubted, 7/97:87
U.K. Schmidt (telescope), 12/78:12-22
Ultima 8 (amateur telescope), 5/89:78-83, 78—83
Ultra Long Duration Balloon, 2/00:26
ultraviolet astronomy, 10/78:18-24
Ultraviolet Imaging Telescope, 11/95:24
ultraviolet light, 2/75:34-37
dust clouds brightening in, 7/95:22
studying universe in, 5/98:50-53
ultraviolet radiation
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and Astro space shuttle, 2/84:60
extreme (EUV), 7/87:82-87
ultraviolet space spectrometer, 1/94:20
ORFEUS, 1/94:24
ultraviolet wavelengths, 1/93:22, 24, 12/93:20
Ulysses (spacecraft), 1/91:24
Jupiter flyby, 5/92:32, 7/92:42-43
plans for, 5/87:14-22
solar oscillation studies by, 11/95:32
solar polar studies by, 11/94:26, 30
underground astronomy, 1/00:64—67
Unidentified Flying Objects. see UFOs
(Unidentified Flying Objects)
United Soviet Socialists Republic. see USSR
United States Naval Observatory (Washington,
D.C.), 3/88:87, 89
United States space program
budget considerations, 8/87:26, 28
as election campaign issue, 11/88:16
exploration of Solar System with Soviet Union,
2/89:18
goals of, 9/86:82, 84, 6/88:88—89
in jeopardy, 4/87:77-78
in late 1950's, 12/86:24, 26
opinions from Reader Poll, 5/88:16—17
Ronald Reagan on, 7/84:60
and U.S.S.R. program, 8/77:63, 11/87:26-28
comparison with, 10/88:8
joint Solar System exploration, 2/89:16
race with for Mars exploration, 10/87:86—87
universe
see also Big Bang theory; Hubble constant;
origin of universe
age of, 7/77:65, 7/81:66-71, 11/88:14, 6/93:39—
43,3/94:22, 11/94:22, 8/95:20, 1/96:22,
24, 6/97:26
12-15 billion years old, 8/99:26, 28
13.5 billion years old, 9/99:28
compared with stars, 1/97:28, 30
determining by study of old galaxy, 9/88:10
determining by use of expansion rate, 3/77:58
estimate of, 6/99:24
Hubble Space Telescope views early,
1/96:22, 24
measuring, 10/95:42—47
quasar's radio signals, 2/96:24, 26
white dwarf stars as measuring tool, 2/96:44—
45,5/96:42-47
younger than thought, 7/85:62
average temperature of, 10/97:22, 24
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beyond the "edge" of, 6/98:37
colors of, 3/80:6—13, 7/98:82-87
Cosmological Principle, 10/79:66—70
creating in laboratory, 9/97:54-57
"curtain of light" at edge of, 11/95:48-51
deepest view of, 10/91:21
dimensions of, 11/84:66-70
discoveries from 1973-1998, 8/98:61-65
distance scale of, 9/91:28
early
Chuck Steidl's research on, 10/98:54-59
detection of, 10/98:54—-59
Hubble Space Telescope views, 4/96:46—47
opinions about, 7/76:90-94
and quasars, 1/84:64
star formation in, 12/98:26, 28
end of, 6/84:60, 2/87:78
energy of, 3/98:82—-85
evolution of, 6/93:18, 8/96:22
computer models of, 8/99:54-60
by Sloan Digital Sky Survey, 2/99:48-53
expansion of, 7/00:54-59, 8/00:46-50, 5/77:6—
17, 6/81:58-59, 8/96:44-51, 7/97:91-92,
5/98:24,26, 11/98:50-55
and 1988U supernova, 12/89:12
debate over, 8/86:64, 2/87:78
as discovered by Edwin Hubble, 2/99:60—-65
Edwin Hubble's work on, 12/89:38-44
gravity's effect on, 2/96:26, 28
inflationary hypothesis, 7/97:39-43
past understanding of, 2/85:18-22
question of change of, 11/76:57
rate of, 11/91:24, 26, 6/94:18, 20, 1/96:22,
24, 4/97:26, 28, 9/97:22, 1/98:28
speed of, 9/00:36
and streaming galaxies, 7/86:73
whether is, 2/93:20-21
forces governing, 12/86:85
formation of, 7/00:54-59
future of, 10/00:48-53, 4/75:62-63, 1/86:6—13,
10/91:30-43
and galaxy clusters, 7/94:18
galaxy clusters and lumpy, 7/94:20
history of, 12/92:20
mapping of, 4/93:44-45
mass in, 11/84:6—17
mass of, 10/84:7-22
mean density of, 2/87:78
most distant objects in, 6/88:20-27, 89, 91
multiple universes, 10/89:20-28
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open versus closed, 3/94:24
origin of
assembling of elements, 2/98:44-49

and Big Bang theory, 8/77:50-55, 2/88:40—

45
and dark sky paradox in, 9/78:53-57
foretelling future from, 10/91:30—43
history of theories, 5/87:90-95
inflationary hypothesis, 7/97:39-43
primordial seeds and, 2/98:38—43
quantum mechanics and, 2/98:38—43
what existed before, 7/97:56-57
parallel, 5/96:34—41
photographing, 1/74:53-57
physical laws in, 10/80:61
possible axis of, 8/97:20, 22, 24
rotation of, 4/84:60, 62
seeing infrared radiation in, 9/81:66-71,
10/81:74-79
size of, 9/94:32-39, 4/95:24, 8/95:20, 6/97:26,
2/98:41

determining by brightness of Cepheid stars,

5/92:26, 28
and gravity ring, 11/88:60—-62
understanding of by globular clusters,
10/00:42-46
smoothness of, 6/90:20-27
spinning of, 1/81:66-71
structure of, 4/88:42-47, 11/95:48-51
study of by radio astronomy, 3/80:67—71
whether designed for life, 6/97:54-57
University of California, 8/79:59-60
University of Colorado, Fiske Planetarium at,
3/99:80-85
University of Denver, 7/93:20
University of Western Sydney, 6/00:60—64
Upsilon (star), 10/86:24, 26
Uranometria 2000.0 (star atlas), 7/87:24, 26, 28
Uranometria (star atlas, of 1603), 10/86:26
Uranus
birth of, 4/00:30
building-block ion on, 2/93:22-23
comparison with Neptune, 12/89:22-34,
10/90:42-53
conjunction with Saturn, 4/88:66—67
core of, 1/00:28
differences from Earth, 2/75:20-32
discovery of, 6/77:26-27, 3/95:34—41
Hubble observes, 3/95:24
moons of

ice volcanoes on, 12/88:10
measuring of, 2/83:64
naming of, 11/88:14
new, 2/98:26
observation, 6/89:74-77
NASA approval of mission to, 4/76:45, 47
new discoveries about, 4/79:57-58
observing, 4/74:48-52, 4/75:53-58, 4/77:42-44,
3/81:39-42, 6/84:52-54
in Summer, 8/92:56-59, 8/96:72-75
techniques, 7/95:74-75
passing Lagoon Nebula, 10/88:102
and Planet X, 3/93:22
planning of probe to, 1/76:64
radio emissions from, 1/79:59—-62
rings of, 5/77:61, 10/77:65
discovery of new, 7/78:63
photographing, 1/85:64
reasons for, 12/77:6—-16
theory about, 2/79:59
Wilhelm Herschel on, 1/79:42-45
storms on, 7/99:26-27
tilt of, 7/97:88
Voyager flyby, 9/85:7-22, 4/86:6-22, 5/86:6-22,
10/90:42-53

Ursa Major (constellation), 4/98:76-81

discovery of quasar in, 3/90:10
observing, 5/84:78-81, 4/88:94-97, 5/91:78-81

U.S.A. see United States space program
U.S. Naval Observatory (Washington, D.C.),

3/88:87, 89

USSR (United Soviet Socialists Republic) space
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program, 2/84:62, 64

see also names of specific spacecraft deployed by

6-meter telescope, 9/81:60

asteroid study by, 7/88:36—40

astronomical sites, 6/89:18

building 25-meter telescope, 10/89:14, 16

discovery of light scattering phenomenon,
3/76:57

exhibit in U.S., 2/92:28

experiments on spacecraft, 3/75:53, 7/81:57-58

exploration of Solar System with U.S., 2/89:18

funding for astronomers in former, 12/92:24

future plans of, 3/79:18

Joint Editorial Board, 1/77:55

in late 1950's, 12/86:24, 26

Iunar mission of, 10/84:6-22, 12/84:6-22

Mars mission by, 7/88:12, 14, 3640, 10/93:26—
33
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ballooning exercises for, 12/88:16

race with U.S. for, 10/87:86-87
optical/radio telescope built by, 7/87:69
probe to Venus, 9/75:59
search for extraterrestrial life, 1/76:59
shuttle plans, 1/89:14, 2/89:18
Soviet Mir Station space station, 9/89:16, 18
and space construction, 1/86:74-75
and U.S.A.

cooperation on missions, 8/77:63

ended cooperation with, 10/82:66, 68

exploration of Solar System with, 2/89:16
Venus mission, 3/79:56
Vostok (spacecraft), 7/81:57-58

\%

V4641 Sagittarii, 5/00:32
V4641 Sagittarii (binary star system), 5/00:30
vacuum, false, 9/97:54-57
van Biesbroeck (star), 3/85:60, 11/85:90
Variable A (star), 10/86:92-93
variable stars
observing, 1/85:74-77, 1/91:26
photometry of, 7/86:58—62
searching for, 2/75:51-55
Vatican Advanced Technology Telescope (VATT),
12/98:56-62, 5662
Vega (spacecraft)
to analyze Comet Halley, 7/85:62
balloon probing of Venus' atmosphere, 9/86:86—
87
Vega (star)
measurement standard, 10/94:18
shell of material around, 9/84:60, 62
Vela (constellation), 2/87:94-97, 4/99:80-85
Vela (pulsar), 9/95:30
Velikovsky, Immanuel, 10/77:68
velocity of light, 7/97:92
Velpecula (constellation), 9/84:78-81
Venera 13 (spacecraft), 7/82:66—70
Venera 14 (spacecraft), 7/82:66—70
Venus
ashen light on, 4/77:65, 8/88:86, 3/89:10, 14
atmosphere of, 9/86:86-87
carbon monoxide found in, 3/76:56
cloud waves detected on, 11/73:55
comparison to Earth, 8/76:6-21, 3/90:18-28,

9/91:32-41
conjunction with Jupiter, 3/88:50, 55
craters found on, 11/73:50
Galileo flyby, 4/91:38-40
gamma-rays bursts on, 9/78:64
geology of, 1/93:40-45, 1/99:58-63
greenhouse effect on, 11/99:40-45
impact craters on
double, 6/95:28
Mead crater, 7/96:26
landslide on, 12/91:22
Magellan radar mapping of, 2/95:32—41
Magellan (spacecraft)
end of imaging, 8/92:16
mapping of, 4/89:26-32, 6/91:30, 10/93:20,
2/95:32-41
surface of, 1/91:28-33, 2/91:44-46
views of from, 9/89:38-42, 12/90:48-49
voyages to, 9/89:38—42
mapping of, 4/89:26-32
maps of, 5/82:18-22
mysteries of, 1/80:6-17
observing, 4/75:53-58, 2/78:48-53, 2/99:80-81
probes to, 8/78:59, 12/78:57, 60-61
radar study of, 3/81:6-15
rotation of, 10/79:58
sulfuric acid on, 2/82:64—65
surface of, 1/91:28-33, 5/97:44-49
mapping of, 1/89:25-31, 10/93:20
photographed from Earth, 4/92:24, 26
radio photos of, 11/76:55, 57
tectonics of, 3/96:28
thunder storms on, 11/90:22, 24
Venera 13 and 14 findings, 7/82:66—70
volcanoes on, 7/90:42-47
water on, 5/91:26
weather of, 10/74:47, 49
Very Large Array (VLA) radio telescope, 8/87:14—
22,9/98:89-92
construction of, 10/76:59
first astronomical images by, 9/98:28
glass mirrors for, 2/89:10, 14
modification for Neptune encounter, 6/86:77-78
new capabilities, 6/94:26
postage stamp of, 5/89:14
Very Large Telescope (VLT), 8/00:34-39
most powerful known, 3/99:58-65
sharp images from, 6/99:28, 30
Very-Long-Baseline Array (VLBA) radio
telescopes, 6/84:62, 8/94:34-39
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very long baseline interferometry (VLBI), 5/79:58,

2/87:76
Vesta (asteroid), 3/74:38—43, 2/83:6—13
craters on, 12/97:30
Hubble images, 6/95:30-37
video astronomy, 9/89:86—89, 8/90:60-65,
11/99:92-93
Viking Fund, 5/81:61
Viking Lander 1 (spacecraft), 8/83:62
Viking Orbiter 1, 11/80:83—-84
Vikings, 9/00:32, 34
Viking (spacecraft), 8/76:22-24, 1/77:6-24
continued exploration in 1976, 9/76:56-58
discoveries from, 4/77:61, 65
experiments on Mars, 3/77:55
landslide seen by, 11/92:22, 24
view of Phobos (moon of Mars), 3/77:6-17
where will land, 6/76:60-61
Virgo (constellation), 4/74:58-61, 5/98:74-79
galaxies in, 4/93:56-63
observing, 4/86:94-97
Virgo (galaxy cluster), 3/91:71-76
determining Hubble constant, 3/95:48-53
distance of, 10/89:10
observing, 3/83:35-38
VLA. see Very Large Array (VLA)
VLA radio telescope. see Very Large Array
VLBA (Very-Long-Baseline Array) radio
telescopes, 6/84:62, 8/94:34-39

VLBI (very long baseline interferometry), 5/79:58,

2/87:76
volcanoes, 5/95:44-45
ash from
effects on atmosphere, 9/83:60, 62
in Martian canyons, 2/89:14
on Earth, 8/92:36-41
Io (Jupiter's moon), 5/93:40-45, 7/95:20, 22,
1/96:28, 8/97:83, 11/97:24, 12/98:30
lunar, 12/90:62-66, 4/95:34—41, 3/96:22, 24,
10/98:94-95
Mars, 4/94:30-37
Mercury, 8/97:83
Triton (Neptune's moon), 1/90:10
on Uranus' moons, 12/88:10
Venus, 7/90:42-47
Vostok (spacecraft), 7/81:57-58
Voyager 1 (spacecraft)
awards to project team, 9/81:59
comic ray sampling by, 6/87:75
at edge of solar system, 9/93:20

entering unmapped region of solar system,
2/90:42-47
future plans for, 9/77:65-67, 10/84:62, 64,
11/84:62
images from outside of solar system, 9/90:38—43
Jupiter mission, 5/79:7-9, 12—-13, 16-17, 23, 48—
51, 11/81:73-74
approaching Jupiter, 4/79:14-15
discovery of 14th moon, 11/80:84
findings from, 11/79:68—69
possibility of life on, 1/81:60
new worlds found by, 6/79:63
operation in 1993, 1/93:26
photographing Earth and Moon, 6/78:20-21
Saturn mission, 10/80:16-22, 11/80:81-82,
12/80:18-22, 1/81:6-22

Voyager 2 (spacecraft)

comic ray sampling by, 6/87:75
correction of problems on, 12/88:34—40
discoveries of, 1/82:64-65, 2/86:14-22
at edge of solar system, 9/93:20
future plans for, 10/81:6—-17, 10/84:62, 64,
11/84:62
Jupiter mission, 11/81:73—74
Neptune mission, 8/89:30-36, 10/89:32-34,
11/89:22-28, 10/90:42-53
clouds on, 6/89:10
first encounter, 10/88:46-47
magnetic fields, 12/89:22-34
photographs of atmosphere, 9/89:34-35
planning, 11/86:7-15, 4/89:16, 5/89:36—40
new worlds found by, 6/79:63
outer planet exploration by, 4/83:6—15
reflections on mission, 5/86:24, 26, 28
Saturn mission, 2/81:6-23, 8/81:74-78, 11/81:6—
30, 12/90:24
Triton finding, 2/89:20-26
Uranus mission
approval for, 4/81:59—-60
findings, 10/90:42-53
flyby, 4/86:6-22, 5/86:6-22
planning, 2/83:60

VR-1000 film, 7/84:35-37
Vulcan (unfound planet), 12/97:43-47
VW Hydri (binary star system), 10/95:28
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W

walking in space, 11/78:64
Walther, Stephen A., 11/77:4-5
Wargentin (lunar crater), 3/89:71
Warsaw (Indiana), light pollution, 7/89:16
Washington D.C.
astronomer's tour of, 10/97:91-95
observatories in, 10/97:91-95
planetariums in, 10/97:91-95
Water-Bearer (constellation), 9/86:106-9, 10/98:80—
85
waves
density, 6/90:28-30
gravity, 3/80:59
Weakly Interactive Massive Particles (WIMPs),
10/96:41-45, 49-53
weather, 10/98:60—65
see also Earth, climate of
dew and frost, 2/96:84-87
effect of Eltanian asteroid on, 3/98:30-31
monitoring with use of
Earth Observatory Satellites (EOS), 6/74:45
Synchronous Meteorological Satellite (SMS),
7/74:26
as predicted and understood by Jo Ann Joselyn
her plans for future in, 1/00:56-59
prediction of
by solar activity, 7/99:26
in space, 10/98:60—65
Western Amateur Astronomers, 1/91:26
West German Federal Ministry for Research and
Technology, 1/79:63
Whirlpool Galaxy, 9/92:18
white dwarf stars, 7/84:6—14, 2/90:22-30, 11/91:50—
55
see also names of specific white dwarf stars
amount in Milky Way Galaxy, 4/00:22, 24
born again, 5/89:10, 12
discovery of, 10/82:66
energy burst from binary system, 10/95:28
hottest known, 1/82:65
measuring age of universe with, 2/96:44-45,
5/96:42-47
of Nova Cygni 1975, 6/88:91
as origin of pulsars, 6/95:24, 26
past understanding of, 7/84:15-22
in planetary nebulae, 5/94:24
and red dwarfs, 6/00:36—41
white holes, 11/76:22-26

William Herschel Telescope (WHT), 2/88:79—-80
Williams, Robert, 8/97:51-57
WIMPs (Weakly Interactive Massive Particles),
10/96:41-45, 49-53
windmill, largest to be built, 11/77:69
WIND (spacecraft), 12/98:32
W. M. Keck Observatory (Hawaii), 12/89:10, 12,
9/98:52-57
first image by, 4/91:42-44
lack of oxygen, 1/98:80-81
Wolf 359 (brown dwarf star), 9/96:26
Wolf 424 (brown dwarf star), 9/96:26
Wolf-Rayet 104 (star)
death of, 4/99:32, 34
spiral shape of, 7/99:32
women
and astrophotography, 2/76:32-36
employment in astronomy, 2/77:60
opinions from 15 women astronomers, 11/00:56—
61
Woosley, Stan, 7/99:48-53
wormholes, and time travel, 6/92:28-35, 2/96:52-57
WR 104. see Wolf-Rayet 104 (star)

X

X-20 Dyna Soar (spacecraft), 6/85:26, 28
x-ray astronomy, 4/75:34-37, 2/86:90-95, 4/91:22,
24,26
discoveries from, 7/77:6—15, 18-22
in the European Space Agency (ESA), 6/00:26,
28
expansion of, 12/78:58-59
observing with telescope, 6/79:18-23
and ROSAT observatory, 6/91:42-49
x-ray background, galaxies as part of, 1/94:24
x-ray bursters
in NGC 6624, 12/93:24, 26
as observed by Einstein Satellite, 8/79:58
x-ray nova, 1/76:63
x-ray pulsars
Compton Gamma Ray Observatory observes,
7/96:26, 28
hyperenergetic, 7/96:26, 28
X-rays
from Jupiter, 9/80:60
sources of, 9/96:28
from star clusters, 11/92:20
from stars in Cepheus constellation, 4/80:60
from Sun, 2/90:32-34
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x-ray satellites, 6/93:22
x-ray stars, 11/75:62—65, 5/98:30
x-ray telescopes

budget for, 8/78:57

planned launching of, 1/76:62
XY Leonis (binary star), 7/87:72

Y
Yerkes Observatory, 12/82:6-22, 11/97:51-55

Z

Zeta Aurigae (binary star), 3/83:66—70
Zeta Cancri (double star), 12/89:88-91
Zeta Reticuli (stars), 12/74:4—-18
zodiacal light, 10/80:40—41, 3/95:70-73
Zussman, Kim, 6/89:68-73
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