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Subject Index

A

AAVSO (American Association of Variable Star Observers), 6:18, 44-47, 7:58, 10:11
Abell 35 (Sharpless 2-313) (planetary nebula), 10:70
Abell 85 (supernova remnant), 8:70
Abell 1656 (Coma galaxy cluster), 11:56
Abell 1689 (galaxy cluster), 3:23
Abell 2218 (galaxy cluster), 11:68
Abell 2744 (Pandora's Cluster) (galaxy cluster), 10:20
Abell catalog planetary nebulae, 6:50-53
Acheron Fossae (feature on Mars), 11:36
Adirondack Astronomy Retreat, 5:16
Adobe Photoshop software, 6:64
AKATSUKI orbiter, 4:19
AL (Astronomical League), 7:17, 8:50-51
albedo, 8:12
Alexhelios (moon of 216 Kleopatra), 6:18
Altair (star), 9:15
amateur astronomy
change in construction of portable telescopes, 1:70-73
discovery of asteroids, 12:56—60
ten tips for, 1:68-69
American Association of Variable Star Observers (AAVSO), 6:18, 44-47, 7:58, 10:11
American Astronomical Society
decadal survey recommendations, 7:16
Lancelot M. Berkeley-New York Community Trust Prize for Meritorious Work in Astronomy, 3:19
Andromeda Galaxy (M31)
image of, 11:26
stellar disks, 6:19
Antarctica, astronomical research in, 10:44-48
Antennae galaxies (NGC 4038 and NGC 4039), 11:32, 56
antimatter, 8:24-29
Antu Telescope, 11:37
APM 08279+5255 (quasar), 11:18
arcminutes, 10:51
arcseconds, 10:51
Arp 147 (galaxy pair), 6:19
Arp 188 (Tadpole Galaxy), 11:30
Arp 273 (galaxy pair), 11:65
Arp 299 (NGC 3690) (galaxy pair), 10:55-57
ARTEMIS spacecraft, 11:17
asteroid belt, origin of, 8:55
asteroids
See also names of specific asteroids
amateur discovery of, 12:62—-63
amino acids in, 4:20
collisions between, 8:22
containing water ice, 2:19
near-Earth, 5:30-35, 11:17
precursors to life arriving via, 6:19
Trojan, 6:62, 11:17
asteroseismology, 2:20
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astroimaging
adding Hydrogen-alpha to color images, 7:62, 8:62
with cell phones, 11:14
clipping mask technique, 9:64
color adjustment, 11:74, 12:72
contest winners, 4:77-79
dithering, 2:62
with large refracting telescopes, 3:62
largest image of sky, 5:19
mosaics, 4:70
100 greatest pictures of the year, 11:24-39, 48—69
piggyback, 3:56-59
prime-focus, 5:62—-67
retaining detail in images with wide range of brightness, 1:19
stretching data, 10:62
techniques for, 7:54-56
without telescopes, 1:62—67
astronauts
Doug Wheelock, 8:16
Mark Kelly, 6:19
Astronomical League (AL), 7:17, 8:50-51
astronomical sketching
See also subjects of sketches by name
Hind's Variable Nebula, 2:69
Hubble’s Variable Nebula, 1:74
IC 342, 3:68
IC 4406, 5:72
M2, 10:67
M30, 9:69
MS56, 8:68
M71, 7:62
M72,10:67
M78, 1:74
M92, 7:62
M99, 4:72
M100, 4:72
NGC 185, 9:69
NGC 1514, 2:69
NGC 5466, 3:68
NGC 6026, 5:72
NGC 6210, 8:68
NGC 6496, 6:68
NGC 6541, 6:68
astronomy
See also amateur astronomy
best Northern California sites for, 7:50-53
code-naming observation projects, 11:72
direct visual observing, 11:12
ghostly, hard-to-find targets, 6:16-17
gradations in darkness of sky at twilight, 1:16-17
human senses and, 7:12
interview with professors of, 8:10-11
keeping from becoming tedious, 5:13
lack of appreciation for among Generations X and Y, 2:54-56
lithographs by Trouvelot, 1:52-57
motivation when teaching, 12:70
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music inspired by, 6:15
music to listen to while observing, 12:14
observations from Iceland, 4:48-51
observations in summer, 7:46—48
observations in winter, 1:60-61, 12:56-60
observations over lifetime, 2:56
oddities of, 4:14
outstanding products, 9:56—63
pursuing despite disabilities, 1:18
software applications for, 8:58—59
space-influenced motion pictures, 5:52-55
teaching, 3:16
teenagers' interest in, 3:13, 8:52-54
top Southern California sites for, 12:64—-67
Astronomy magazine
100 greatest pictures of the year, 11:24-39, 48—69
2010 Astroimaging Contest winners, 4:77-79
2010 Out-of-this-world Award winner, 7:21
astrophysics
of black holes, 6:18
interviews with astrophysicists, 6:13, 8:10, 12:23
Atoms-for-Peace Galaxy (NGC 7252), 3:19, 11:51
Auriga (constellation), 8:70
Auriga Imaging RegiStar software, 5:70
aurorae
Cluster satellites, 6:22
on Earth, 11:28, 33, 63
on Saturn, 1:26, 11:28
AXD Telescope Mount, 5:68—69

B
bacteria, living off arsenic, 4:18
Balick, Bruce, 8:10
Barnard, Edward Emerson, 3:44—49
Barnard 31 (dark nebula), 10:71
Barnard 32 (dark nebula), 9:72, 10:71
Barnard 33 (Horsehead Nebula), 11:53
Barringer Crater (feature on Earth), 12:78-79
Bayer, Johann, 3:14-15
BBN (Big Bang nucleosynthesis), 2:44—49
Bechive Cluster (M44), 8:69
Betelgeuse (red giant star), 10:23
Big Bang
cause of, 10:24-29
detecting evidence of in future, 8:17
Big Bang nucleosynthesis (BBN), 2:44—49
binary star systems
See also names of specific binary star systems
observing orbital periods of, 7:13
pulsar and companion, 12:24
white dwarfs, 8:22, 9:24, 11:17
binocular astronomy
observations in spring, 4:62—63
observations in summer, 6:54-55
observations in winter, 1:60—61
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Zhumell Tachyon binoculars, 4:64—65
black holes
astrophysics of, 6:18
binary, 5:22, 10:16
commonness of, 10:17
current ideas regarding, 9:21
death of stars, 6:32-35
early development of, 4:22
Hawking radiation simulation, 3:19
heaviest known, 5:19
observation of star swallowed by, 12:19
observation of star torn apart by, 10:21
particle jets streaming from, 9:19
possibility of Eta Carinae becoming, 9:49
rotation of, 1:58-59, 9:21
supermassive, 5:18, 7:17, 9:21, 11:17
blazars, 3:50
blue straggler stars, 6:49
Bodtes the Herdsman (constellation), 7:14—15
Boren-Simon PowerNewt 2.8-8 ED Newtonian-based astrograph, 6:60—61
bubble theory, 7:17
buckyballs, 3:19, 12:19
Burgasser, Adam, 6:13
Butterfly Nebula (Gamma Cygni Nebula) (emission nebula), 6:69, 9:71, 10:69

C

cancer, radiation-based treatment of, 10:20
carbon, 10:10
carbon stars, 2:50-51
Carina Nebula (NGC 3372), 1:25, 11:59, 63
CARMA (Combined Array for Research in Millimeter-wave Astronomy), 11:62
Cassini spacecraft
image of aurorae, 1:26
Solstice mission extension, 1:26
Cassiopeia A supernova remnant, 6:22
cE (compact elliptical) galaxies, 8:18
Cederblad 51, 9:72
cell phones, astroimaging with, 11:14
Centaurus A (NGC 5128) (galaxy), 4:54-57, 10:19, 11:61
Cepheid variable stars, 5:20-21, 12:54
Ceres (dwarf planet), 9:44-47, 11:17
CFBDSIR 1458+10B (brown dwarf star), 7:17
CG 1 (Dark Tower) (dark nebula), 5:78
Chandra X-ray Observatory
"cannibal" star, 1:20
ring of X-ray radiation in pair of interacting galaxies, 6:19
supermassive black hole, 7:17
Cleoselene (moon of 216 Kleopatra), 6:18
clipping mask technique, 9:64
Cluster satellites, 6:22
Collinder 132 (open cluster), 10:68
Coma galaxy cluster (Abell 1656), 11:56
Comanche Outcrop (feature on Mars), 11:27
Combined Array for Research in Millimeter-wave Astronomy (CARMA), 11:62
Comet 9P/Tempel, 6:20
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Comet 81P/Wild, 8:22
Comet 103P/Hartley
flyby of, 3:21
image of, 2:70, 11:34, 53
Comet C/2009 P1 (Garradd), 12:79
comets
See also names of specific comets
comet hunter Kaoru Ikeya, 9:18
formation of solar system and, 10:30-35
liquid water in, 8:22
origin of, 8:56
shape of nuclei, 8:48
SOHO mission, 5:19
tails of, 8:56
compact elliptical (cE) galaxies, 8:18
confidence, expression of, 6:14
Connecticut Star Party (CSP), 2:64
constellations. See also names of specific constellations
formal list of, 8:56
standards for outlines of, 2:51
CoRoT (Convection Rotation and planetary Transits) space telescope, 10:19
cosmic dust
definition of, 6:48
star formation, 1:21
cosmic jets, magnetism within, 3:22
cosmic rays
differences in energies of protons and helium nuclei, 7:19
distortion of, 5:56
produced by collisions of galaxies, 1:26
Crab Nebula
flare from, 9:23
overview of, 3:30-35
pulsar at core of, 4:19
craters, ghost, 10:12—13. See also names of specific craters
crepuscular rays, 11:38
Crescent Nebula (NGC 6888), 10:69
CSP (Connecticut Star Party), 2:64
Curiosity rover, landing site chosen for, 11:19
Cuzzi, Jeff, 6:12
CW Leonis (star), 1:23
Cygnus (constellation), 9:15

D
dark adaptation, 8:56
dark energy
bubble theory versus, 7:17
confirming existence of, 9:22
force decreasing over distance, 7:45
whether should be considered "fifth force", 3:51
dark matter
within Abell 1689, 3:23
halos of around galaxies, 6:19
dark nebulae, 11:37. See also names of specific dark nebulae
Dark Tower (CG 1) (dark nebula), 5:78
Dawn spacecraft
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enters orbit around Vesta, 11:16

overview of, 9:44-47
Deer Lick Group (galaxy group), 11:66
Delos eyepieces, 12:68—69
Delta Cephei (star), 5:21
Deneb (star), 9:15
Dengel-Hartl 5 (planetary nebula), 12:79
dimensionless fine-structure constant (FSC), 2:12
dithering, 2:62
DNA, possible formation of in space, 12:25
double stars. See binary star systems
Dumbledore Nebula (Sharpless 2-132), 11:49
dwarf planets, water ice on, 12:22. See also names of specific dwarf planets

E
Eagle Nebula (Pillars of Creation), 7:44
early-type galaxies, 10:16
Earth

asteroid collisions with, 5:30-35, 12:19

aurorae, 11:28, 33, 63

Barringer Crater, 12:78-79

core of, 4:23

drilling into mantle of, 7:17

effect of Sun's magnetic field on, 9:48

energy received from Sun, 8:55

image from MESSENGER, 11:61

image of at night, 11:50

magnetic field of, 4:23

magnetosphere of, 4:20

no detectable expansion of, 12:19

origin of heavy metals on, 4:21

predictions of demise of, 12:12

rotation of core, 6:19

Trojan asteroids, 11:17
eclipses

of Epsilon Aurigae, 3:12

lunar, 5:77, 8:56

number of, 8:56

regularity of, 8:56

solar, 4:77, 79, 5:78, 11:32, 54, 59
Einstein Cross (Huchra's Lens), 11:52
Einstein Medal, 6:19
electromagnetism, dimensionless fine-structure constant, 2:12
elliptical galaxies, new stars formed in old, 10:22
emission nebulae, 11:37. See names of specific emission nebulae
Enceladus (moon of Saturn)

electromagnetic connection between Saturn and, 8:17

lunar wobble and tidal heating, 2:21

water erupting from, 2:21

water in atmosphere of, 11:20
Endeavour Crater (feature on Mars), 12:19
EPOXI (EPOch [Extrasolar Planet Observation and Characterization] and DIXI [Deep Impact eXtended Investigation])

mission, 3:21

Epsilon Aurigae (star), eclipse of, 3:12
equatorial mount, 2:58-61
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Eris (dwarf planet)

image of, 3:69

nitrogen ice on surface, 2:19
ESA (European Space Agency). See names of specific spacecraft and missions
ESO. See European Southern Observatory (ESO)
Eta Carinae (binary star system), 9:49
Europa (moon of Jupiter), production of sulfur on, 2:22
European Southern Observatory (ESO)

image of Atoms-for-Peace Galaxy, 3:19

Very Large Telescope, 2:18, 22, 7:19, 20, 11:30

VISTA infrared survey telescope, 12:19
European Space Agency (ESA). See names of specific spacecraft and missions
extrasolar planets (exoplanets)

absence of near globular star clusters, 1:22

atmosphere of, 4:18

carbon-rich, 4:21

darkest known, 12:20

differentiating from sunspots, 5:57

discovery of, 2:19, 4:19, 9:21, 10:19

earthlike, 1:20

extragalactic, 3:20

formation of, 6:23

hot spot on, 2:18

orbits of, 5:19, 9:19

peripatetic, 9:20

research to detect earthlike, 4:28-33

search for life, 5:12

smallest known, 4:24

transfering orbital momentum to host star, 5:19
extraterrestrial life

amino acids in asteroids, 4:20

search for, 5:12

F
Farpoint 102ED telescope, 3:60—61
Fermi Gamma-ray Space Telescope, 3:19
Flame Nebula (NGC 2024), 11:67
forsterite, 9:25
4 Vesta (asteroid)
Dawn spacecraft, 9:44—47
searching for meteorites from, 9:54-55
Fox Head Cluster (NGC 6819), 7:69
FSC (dimensionless fine-structure constant), 2:12

G

Gaia mission, 11:17
galaxies
See also names of specific galaxies
brightness of neighbors, 9:21
collisions of, 1:38
compact elliptical, 8:18
cosmic rays produced by collisions of, 1:26
definition of, 8:57
disk-shape of, 5:56-57
formation of, 6:22
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gravitational lensing and light from distant, 5:23
gravitationally lensed background, 3:22
Green Pea, 1:21
growth of through consumption of smaller galaxies, 1:26
halos of dark matter around, 6:19
light travelling from distant, 4:52
mass and rotation of, 6:22
merging, 8:17, 11:17, 12:18
most distant, 2:22, 5:18
observing from suburban perspective, 2:52-53
observing high-energy, 5:58-61
rotation of, 8:49
speed of formation of, 2:19
thin (edge-on), 4:66—67
tools for study of, 2:24-29
wind from, 8:23
galaxy clusters
See also names of specific galaxy clusters
most distant known, 5:22, 7:17
most massive known, 2:19
Gamma Cygni Nebula (IC 1318) (emission nebula), 6:69, 9:71, 10:69
Gamma Leporis (double star), 2:16
gamma-ray bursts (GRBs)
afterglows associated with, 4:24
created by merging neutron stars, 8:16
most distant, 9:21
short, 3:22
Garradd (Comet C/2009 P1), 12:79
Gaudi, Scott, 8:11
Gem Cluster (NGC 3293), 11:48
Gemini (constellation), 8:70
general relativity, 8:20
ghost craters, 10:12-13
Ghost of Jupiter (NGC 3242) (planetary nebula), 6:70
GJ 1214b (exoplanet), 4:18
Gliese 581 (star), 10:17
Gliese 581f (exoplanet), 1:20
Gliese 581g (exoplanet), 1:20
globular clusters
See also names of specific globular clusters
absence of planets near, 1:22
image of, 4:23
Glory mission, 7:17
gravitational lensing, 3:18, 22, 5:23
gravitational wave detectors, 12:19
Gravity Probe B, 8:20
GRBs. See gamma-ray bursts (GRBs)
Great Barred Spiral Galaxy (NGC 1365), 1:21
Green Pea galaxies, 1:21

H

H,0, (hydrogen peroxide), 11:17

h3780 (open cluster NGC 2017), 2:16

Ho imaging. See Hydrogen-alpha (Ho) imaging
Halbach, Edward A., 7:17
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Hanny's Voorwerp (gas cloud), 3:19, 5:23
Heart Nebula (IC 1805), 11:24-25
helium, 10:10
Helix Nebula (NGC 7293) (planetary nebula), 10:52-54, 11:52
Herbig-Haro 34 (star), 8:21
Hercules Cluster (M13), 8:13, 11:52
Herschel Crater (feature on Mimas), 11:55
Herschel Space Observatory, 3:22
Herschel's Spiral Cluster (NGC 7789) (open cluster), 6:70
Higgs particles, 12:19
HII regions, 1:58
Hind's Crimson Star (R Leporis), 2:16
Hind's Variable Nebula (NGC 1554/5), 2:69
HIP 13044b (extrasolar planet), 3:20
HOPS-68 (protostar), 9:25
Horsehead Nebula (Barnard 33), 11:53
Hubble Space Telescope
bubble created by supernova, 4:19
contamination of mirror, 3:50-51
dark matter within Abell 1689, 3:23
image of Carina Nebula, 1:25
image of Necklace Nebula, 12:19
image of Tarantula Nebula, 7:20
observation of star viewed by Edwin Hubble, 9:21
personal narrative of experience using, 10:55-57
WEFC3 camera, 8:10
Hubble’s Variable Nebula (NGC 2261), 1:74
Huchra, John, 2:19
Huchra's Lens (Einstein Cross), 11:52
hydrogen
emitted from galaxies, 1:34-39
HII regions, 1:58
most abundant element, 10:10
hydrogen peroxide (H,0,), 11:17
Hydrogen-alpha (Hot) imaging
adding color to images, 7:62, 8:62
of Sun, 11:68
Hyperion (moon of Saturn)
image of, 11:26

I

IBEX (Interstellar Boundary Explorer), 2:23, 4:20
IC 342 (spiral galaxy), 3:68

IC 443 (Jellyfish Nebula), 11:29, 66

IC 1274 (emission nebula), 2:72

IC 1295 (planetary nebula), 7:71

IC 1318 (Gamma Cygni Nebula) (emission nebula), 6:69, 9:71, 10:69
IC 1396 (emission nebula), 2:64, 9:71

IC 1805 (Heart Nebula), 11:24-25

IC 2944/8 (Running Chicken Nebula), 11:59

IC 4406 (planetary nebula), 5:72

IC 4603 (reflection nebula), 6:71

IC 4604 (nebula), 6:71

IC 4870 (galaxy), 8:17

IC 5148 (Spare Tire Nebula), 7:71
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Iceland, astronomical observations from, 4:48-51
Ikeya, Kaoru, 9:18

International Dark-Sky Association, 5:19
International Space Station (ISS), 11:67
International Year of Astronomy (IYA2009), 1:21
Interstellar Boundary Explorer (IBEX), 2:23, 4:20
Io (moon of Jupiter), 11:50

Iris Nebula (NGC 7023), 2:71

irregular satellites, 2:30-35

ISS (International Space Station), 11:67

IYA2009 (International Year of Astronomy), 1:21

J
J-2X rocket engine, 10:17
James Webb Space Telescope

final testing of, 8:17

revised budget, 3:19

technology behind, 12:19

test unit of Fine Guidance Sensor, 1:21
Jellyfish Nebula (IC 443), 11:29, 66
John Huchra's Universe website, 5:19
Jones 1 (planetary nebula) (PK104-29.1), 7:71
Juno spacecraft

final preparations, 8:22

launch of, 11:17, 12:18

testing of, 9:20
Jupiter

See also names of moons orbiting

color banding of, 5:56

discovery of moons, 8:55

images of, 2:71, 11:48

impact scar, 11:36

meteor collision, 1:21

ripples in rings of, 8:17

weather on, 8:31-33

K

Kalogera, Vicky, 9:20

Kelly, Mark, 6:19

Kepler spacecraft
data on star brightness, 8:17
discovery of six-planet system, 6:19
findings from, 2:20, 9:21
red-giant stars, 7:20
smallest known exoplanet, 4:24

Kepler-10b (exoplanet), 4:24

Kitt Peak National Observatory, 1:21

Kuiper Belt, evolution of, 1:22

L
L183 (molecular cloud), 1:21
Lagoon Nebula (M8)

image of, 1:23

infrared images of, 4:25, 5:21
Large Hadron Collider (LHC)

10
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heavy-ion collision experiments, 3:18
running for additional year, 6:19
Large Magellanic Cloud (LMC)
image of, 11:37
overview of, 9:50-53
supernova in, 1:24
LBN 777 (Vulture Head Nebula) (reflection nebula), 6:70
LBN 906 (nebula), 9:70
LBN 917 (nebula), 9:70
LCROSS (Lunar Crater Remote Observation and Sensing Satellite), 2:21, 12:34-39
LDN 604 (dark nebula), 12:80
LDN 673 (dark nebula), 3:69
Leo IT (dwarf galaxy), 9:71
Leo Triplet galaxy group (NGC 3628, M65, M66), 4:78, 12:24
Lepus the Hare (constellation), 2:16
Levin, Janna, 6:13
LHC. See Large Hadron Collider (LHC)
life, origin of
See also extraterrestrial life
amino acids in asteroids, 4:20
bacteria living off arsenic, 4:18
possible formation of DNA in space, 12:25
precursors arriving via asteroids, 6:19
Stanley Miller's experiments, 7:18
light
analysis of, 8:56
darkness of night sky, 8:57
recession of distant objects at faster-than-light speed, 10:50
light pollution
definition of, 8:56
effect on nitrogen oxide, 4:22
Kitt Peak National Observatory, 1:21
observing galaxies from suburban perspective, 2:52-53
lightning, photographing, 11:70-71
lithium, 2:44-49
LL Pegasi double star system, 11:54
LMC. See Large Magellanic Cloud (LMC)
Local Group of galaxies
definition of, 8:57
diagram of, 5:49
LRO. See Lunar Reconnaissance Orbiter (LRO)
Lunar Crater Remote Observation and Sensing Satellite (LCROSS), 2:21, 12:34-39
Lunar Reconnaissance Orbiter (LRO)
mineral data, 2:21
most complete topographic map of Moon, 1:24
observations of, 12:34-39
release of final data from, 7:17
Lyman-alpha blobs, 12:22

M
M2 (globular cluster), 10:67
M8 (Lagoon Nebula)

image of, 1:23

infrared images of, 4:25, 5:21
M10 (globular cluster), 9:70

11
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M13 (Hercules Cluster), 8:13, 11:52
M20 (Trifid Nebula), 11:67
M30 (NGC 7099) (globular star cluster), 9:69
M31. See Andromeda Galaxy (M31)
M35 (open cluster), 11:66
M41 (open cluster), 2:71
M44 (Beehive Cluster), 8:69
M45 (Seven Sisters) (open star cluster), 2:14-15
M51 (Whirlpool Galaxy), 11:62
MS56 (NGC 6779) (globular cluster), 8:68
M58 (spiral galaxy), 2:70
Mo60 (elliptical galaxy), 7:70
M63 (spiral galaxy), 11:60
M65 (part of Leo Triplet galaxy group), 4:77, 78, 12:24
M66 (part of Leo Triplet galaxy group), 4:78, 12:24
M71 (NGC 6838) (globular cluster), 5:77, 7:68
M72 (globular cluster), 10:67
M78 (NGC 2068) (reflection nebula), 1:74
M79 (globular cluster), 2:16
M82 (galaxy), 7:19
M83 (Southern Pinwheel Galaxy), 9:10-11
M92 (NGC 6341) (globular cluster), 7:68, 8:13
M99 (NGC 4254) (spiral galaxy), 4:72
M100 (NGC 4321) (spiral galaxy), 4:72
M106 (spiral galaxy), 8:71, 11:58
M107 (NGC 6171) (globular cluster), 4:23
magnetars, 2:22
magnetic fields
within cosmic jets, 3:22
distorsion of, 5:56
solar, 10:17
magnetic rope, 10:17
magnetism, in neutron stars, 10:50-51
Malhotra, Renu, 6:12
Mars
See also names of moons orbiting
Acheron Fossae, 11:36
carbon dioxide/water interactions, 1:20
Comanche Outcrop, 11:27
dust storms on, 10:50, 11:64
elongated impact crater on, 7:16
Endeavour Crater, 12:19
historic flooding of, 2:22
image of, 11:31
missing carbon dioxide, 7:17
modern studies of, 4:68
Santa Maria crater, 11:34-35
Trojan asteroids, 6:62
water and formation of craters on, 4:21
water on, 1:20, 2:22, 12:21
weather on, 8:32
Mars Atmosphere and Volatile EvolutioN (MAVEN) mission, 2:18, 11:17
Mars Express spacecraft, 7:16
Mars Odyssey spacecraft, 4:19
Mars Reconnaissance Orbiter
fifth anniversary of, 7:17

12
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missing carbon dioxide, 7:17
Marsden, Brian, 3:19, 8:60
MAVEN (Mars Atmosphere and Volatile EvolutioN) mission, 2:18, 11:17
Mercury

gas escaping from, 1:21

MESSENGER mission, 4:34-39, 7:18, 10:18, 12:28-33

overview of, 12:28-33
Merope Nebula (NGC 1435), 3:71
MESSENGER mission

arrival at Mercury, 7:18

image of Earth and Moon, 11:61

observations by, 10:18

overview of, 4:34-39, 12:28-33
Messier objects, 8:57. See also names of specific Messier objects
meteorites

organic materials in, 10:17

searching for, 9:54-55

solar system formation and, 7:16

types of, 8:56

Wassonite, 8:17
meteors

causes of, 8:56

collision with Jupiter, 1:21

collisions with Moon, 4:53

predictions of showers, 12:55
Milky Way Galaxy

bubble-shaped structures in, 3:19

dust, 11:38

glow of, 8:56

images of, 4:78, 11:28, 57, 58, 66

nebulae and star clusters in spiral arms of, 4:10-11

neighbor galaxies, 8:57, 9:21, 26

number of stars in, 8:57

overview of, 9:26-32, 26-35

rotation of and asymmetry in particle physics, 11:17
Miller, Stanley, 7:18
Milwaukee Astronomical Society, 7:17
Mimas (moon of Saturn), 11:55
Modified Newtonian Dynamics (MOND), 6:22
Monkey Head Nebula (NGC 2174), 11:66
Monoceros R2 (molecular cloud), 7:8-9
Monoceros the Unicorn (constellation), 2:19
Moon (Earth's)

core of, 5:22

curious features of, 10:12—13

eclipses of, 5:77, 8:56

fog bow, 11:31

formation of highlands on far side of, 3:18

image from MESSENGER, 11:61

image of airplane passing in front of, 11:33

image of setting, 8:70

images of, 10:70, 11:34, 64

meteoroid collisions with, 4:53

mineral data, 2:21

most complete topographic map of, 1:24

name of, 3:51

13
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observing features of, 10:58-59

origin of, 12:20, 34-39

phases of, 8:55

rise of, 8:55

rotation of, 8:55

subsurface geology of, 3:24-29

surface mineralogy, 3:70

water, 5:18, 9:24
moons, 2:30-35. See also names of specific moons
Motch-Werner-Pakull 1 (MWP 1; bipolar planetary nebula), 3:70
mountains, baseline for measurement of, 9:48
music, inspired by astronomy, 6:15
MWP 1 (Motch-Werner-Pakull 1) (bipolar planetary nebula), 3:70

N

NASA (National Aeronautics and Space Administration), 4:18. See also names of specific spacecraft and missions
National Astronomy Day, 10:14
near-Earth asteroids (NEAs), 5:30-35, 11:17
nebulae
See also names of specific nebulae
glow of, 8:57
in spiral arms of Milky Way, 4:10-11
Necklace Nebula (PN G054.2-03.4), 12:19
NEOWISE mission, 6:19
Neptune
New Horizons spacecraft, 12:55
weather on, 8:34-35
neutrinos, conversion of, 10:22
neutron stars
death of stars, 6:32-35
gamma-ray burst creation, 8:16
magnetism in, 10:50-51
most massive known, 2:19
possibility of Eta Carinae becoming, 9:49
superfluid within, 6:22
New Horizons spacecraft, 12:55
NGC 185 (galaxy), 9:69
NGC 346 (star-forming region), 11:39
NGC 371 (star cluster), 7:20
NGC 697 (galaxy group), 10:70
NGC 752 (open cluster), 12:80
NGC 869 (part of Perseus Double Cluster), 1:14
NGC 884 (part of Perseus Double Cluster), 1:14
NGC 1275 (Perseus A), 11:56
NGC 1365 (Great Barred Spiral Galaxy), 1:21
NGC 1435 (Merope Nebula), 3:71
NGC 1514 (planetary nebula), 2:69
NGC 1554/5 (Hind's Variable Nebula), 2:69
NGC 1929 (star cluster), 11:19
NGC 1999 (reflection nebula), 11:64
NGC 2024 (Flame Nebula), 11:67
NGC 2068 (M78) (reflection nebula), 1:74
NGC 2070 (Tarantula Nebula), 7:20
NGC 2158 (open cluster), 11:66
NGC 2170 (reflection nebula), 11:30
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NGC 2174 (Monkey Head Nebula), 11:66

NGC 2261 (Hubble’s Variable Nebula), 1:74

NGC 2683 (spiral galaxy), 11:33

NGC 2736 (Pencil Nebula), 6:69

NGC 3166 (galaxy), 8:23

NGC 3169 (galaxy), 8:23

NGC 3190 (spiral galaxy), 11:68

NGC 3242 (Ghost of Jupiter) (planetary nebula), 6:70
NGC 3293 (Gem Cluster), 11:48

NGC 3372 (Carina Nebula), 1:25, 11:59, 63

NGC 3582 (nebula), 8:21

NGC 3628 (part of Leo Triplet galaxy group), 4:78, 12:24
NGC 3690 (Arp 299) (galaxy pair), 10:55-57

NGC 3953 (barred spiral galaxy), 8:70

NGC 3982 (spiral galaxy), 2:23

NGC 4038 (part of Antennae galaxies), 11:32, 56
NGC 4039 (part of Antennae galaxies), 11:32, 56
NGC 4151 (spiral galaxy), 7:17

NGC 4254 (M99) (spiral galaxy), 4:72

NGC 4298 (spiral galaxy), 5:78

NGC 4302 (spiral galaxy), 5:78

NGC 4321 (M100) (spiral galaxy), 4:72

NGC 4372 (globular cluster), 7:70

NGC 4651 (Umbrella Galaxy), 11:27

NGC 5128 (Centaurus A) (galaxy), 4:54-57, 10:19, 11:61
NGC 5466 (globular cluster), 3:68

NGC 6026 (planetary nebula), 5:72

NGC 6124 (open cluster), 1:83

NGC 6171 (M107) (globular cluster), 4:23

NGC 6188 (star cluster), 11:26

NGC 6210 (planetary nebula), 8:14-15, 68

NGC 6341 (M92) (globular cluster), 7:68, 8:13

NGC 6357 (War and Peace Nebula), 11:51

NGC 6496 (globular cluster), 6:68

NGC 6541 (globular cluster), 6:68

NGC 6729 (nebula), 7:19

NGC 6744 (spiral galaxy), 10:17

NGC 6779 (M56) (globular cluster), 8:68

NGC 6819 (Fox Head Cluster), 7:69

NGC 6838 (M71) (globular cluster), 5:77, 7:68

NGC 6872 (galaxy), 8:17

NGC 6888 (Crescent Nebula), 10:69

NGC 6939 (open cluster), 3:70

NGC 6946 (spiral galaxy), 3:70

NGC 6960 (Witch's Broom), 11:51

NGC 6979 (Pickering's Triangle), 11:34, 51

NGC 7000 (North America Nebula), 11:69

NGC 7023 (Iris Nebula), 2:71

NGC 7099 (M30) (globular star cluster), 9:69

NGC 7217 (spiral galaxy), 1:83

NGC 7252 (Atoms-for-Peace Galaxy), 3:19, 11:51
NGC 7293 (Helix Nebula) (planetary nebula), 10:52-54, 11:52
NGC 7320 (Stephan’s Quintet) (galaxy group), 1:34-39, 11:66
NGC 7789 (Herschel's Spiral Cluster) (open cluster), 6:70
1999 RQ3¢ (asteroid), 9:23

nitrogen, 10:10, 22
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NN Serpentis (binary star system), 2:19
North America Nebula (NGC 7000), 11:69

O
observatories. See names of specific observatories
Oey, Sally, 8:11
Officina Stellare Hiper APO 130 refracting imaging telescope, 10:60-61
O/OREOS (Organism/Organic Exposure to Orbital Stresses) satellite, 3:19
open clusters, 12:19. See also names of specific open clusters
Opportunity rover

Endeavour Crater, 8:19, 12:19

Santa Maria crater, 11:34-35

tracks of, 11:60
Organism/Organic Exposure to Orbital Stresses (O/OREOS) satellite, 3:19
Orion (constellation), 11:49
OSIRIS-REXx (Origins, Spectral Interpretation, Resource Identification, Security-Regolith Explorer) mission, 9:22
oxygen

ratio to nitrogen, 10:22

in space, 12:18

third most abundant element, 10:10

P
PAMELA (Payload for Antimatter Matter Exploration and Light-nuclei Astrophysics), 7:19
Pandora's Cluster (Abell 2744) (galaxy cluster), 10:20
Paranal Observatory, 2:19
Pasachoff, Jay, 8:11
Payload for Antimatter Matter Exploration and Light-nuclei Astrophysics (PAMELA), 7:19
Pencil Nebula (NGC 2736), 6:69
peripatetic planets, 9:20
Perseus A (NGC 1275), 11:56
Perseus Double Cluster (NGC 869 and 884), 1:14
Perseus galaxy cluster, 7:20
Phobos (moon of Mars)
formation of, 1:21
images of, 5:19, 11:54
Phoenix lander, 1:20
Photoshop software, 6:64
Pickering's Triangle (NGC 6979; Simeis 3-188), 11:34, 51
piggyback astroimaging, 3:56-59
Pillars of Creation (Eagle Nebula), 7:44
Planck satellite, 5:20
Planet Hunters website, 4:19
planetary nebulae
See also names of specific planetary nebulae
Abell catalog, 6:50-53
definition of, 8:57
research into, 8:10
planets
See also extrasolar planets (exoplanets); names of specific planets
compared to stars, 8:55
determining compositions and temperatures of, 6:49
gas giants, 8:49
interview with planetary scientist, 6:12
peripatetic, 9:20
search for in outer solar system, 7:30-35
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weather on, 8:30-35
Pleiades (Seven Sisters) open star cluster (M45), 2:14-15
Pluto
atmosphere of, 8:22
image of, 1:82
new moon discovered, 11:16
PN G054.2-03.4 (Necklace Nebula), 12:19
positrons, 5:22
PowerNewt 2.8-8 ED Newtonian-based astrograph, 6:60—61
prime-focus astrophotography, 5:62—67
protoplanets, 6:23
PSR J1719-1438 (pulsar), 12:24
pulsars
binary star system, 12:24
at core of Crab Nebula, 4:19

Q

Qatar-1b (exoplanet), 4:19
QSI 583 CCD camera, 7:58-59
Quantum Scientific Imaging QSI 583 CCD camera, 7:58-59
quasars
blazars versus, 3:50
water surrounding, 11:18
Quataert, Eliot, 6:13

R

R Leporis (Hind's Crimson Star), 2:16

red dwarf stars, 5:19

red-giant stars, differentiating between, 7:20
reflection nebulae. See names of specific reflection nebulae
RegiStar software, 5:70

Rho Ophiuchi region, 11:61

Riess, Adam, 6:19

ring systems, 4:22, 8:17. See also Saturn
Robinson, Leif J., 7:17

Running Chicken Nebula (IC 2944/8), 11:59

S
Sandage, Allan, 2:19
Santa Barbara Astronomical Unit (SBAU), 7:20
Santa Maria crater (feature on Mars), 11:34-35
satellites, observing, 9:16—17. See also names of specific satellites
Saturn
See also Cassini spacecraft; names of moons orbiting
aurorae, 1:26, 11:28
distortion of rings, 4:22
edge of rings, 11:57
electromagnetic connection between Enceladus and, 8:17
formation of rings, 4:22
origin of rings, 8:55
ripples in rings of, 8:17
storms on, 9:25
visibility of from surface of Titan, 2:50
weather on, 8:33-34
SBAU (Santa Barbara Astronomical Unit), 7:20
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Scheila (asteroid), 8:22
science education, 8:44-47
Sculptor Dwarf (dwarf galaxy), 9:71
SDO (Solar Dynamics Observatory), 5:24-29
SETI (Search for Extraterrestrial Intelligence)
50th anniversary, 3:19
focus on most earthlike worlds, 9:21
Seven Sisters (Pleiades) (M45) (open star cluster), 2:14-15
Sextans A (dwarf galaxy), 9:71
SGR 0418+5729 (magnetar), 2:22
Sharpless 2-87 (emission nebula), 2:70
Sharpless 2-88 (emission nebula), 2:70
Sharpless 2-108 (IC 1318) (emission nebula), 6:69, 9:71, 10:69
Sharpless 2-132 (Dumbledore Nebula), 11:49
Sharpless 2-157 (emission nebula), 7:71
Sharpless 2-236 (Tadpole Nebula), 7:69
Sharpless 2-313 (Abell 35) (planetary nebula), 10:70
sidereal time, 9:49
Simeis 3-188 (Pickering's Triangle), 11:34, 51
Sky & Telescope magazine, 7:17
Sloan Digital Sky Survey, 9:21
Small Magellanic Cloud (SMC), 7:20, 9:50-53, 11:37
SN 1987A (supernova), 1:24, 10:17, 11:21
SN 20101t (supernova), 4:22
SN 20100 (supernova), 10:55-57
SNR 0509-67.5 (supernova remnant), 11:36
SOFTA (Stratospheric Observatory for Infrared Astronomy), 8:17
SOHO (Solar and Heliospheric Observatory), 5:19
Solar Dynamics Observatory (SDO), 5:24-29
solar eclipses, 4:77, 79, 5:78, 11:32, 54, 59
Solar Probe Plus mission, 1:21
solar system
diagram of, 5:49
disk-shape of, 5:56-57
dust ring encircling, 1:22
elements not found naturally in, 6:48
formation of, 8:55
future interplanetary exploration, 1:28-33
magnetic bubbles at edge of, 10:17
nonlinear dynamics, 6:12
origin of organic material in, 8:17
search for planets in outer, 7:30-35
Southern Pinwheel Galaxy (M83), 9:10-11
Soyuz spacecraft, 11:50
Space Shuttles
display of, 8:22
final launch, 11:18
final night launch, 11:27
images of, 11:29, 49, 54
Space Telescope European Coordinating Facility, 5:19
spacecraft, future interplanetary exploration by, 1:28-33. See also names of specific spacecraft
space-time, visualizing warped, 8:17
Spare Tire Nebula (IC 5148), 7:71
spicules, 11:50
spinstars, 8:16
spiral galaxies
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See also names of specific spiral galaxies
behavior of arms, 8:20
cause of central bar in some, 7:45
growth of through consumption of smaller galaxies, 1:26
infrared images of, 2:18
structure of early-type galaxies, 10:16
Spirit rover, 9:24
Spitzer Space Telescope
overview of, 7:22-26
stellar jets, 8:21
SPT-CL J0546-5345 (galaxy cluster), 2:19
Square Kilometer Array telescope, 6:19, 11:17
star atlases, 6:56-59
star clusters
See also names of specific star clusters
determining membership in, 3:51
in spiral arms of Milky Way, 4:10-11
of Sun, 2:50
Star Night, 10:14
Stardust (and Stardust-NExT [New Exploration of comet Tempel 1]) mission, 6:20, 7:20
stars
See also names of specific stars
age of, 9:21
analysis of light from, 12:48-53
binary systems of, 12:24
blue straggler, 6:49
"cannibal", 1:20
carbon, 2:50-51
classifications of, 10:51
compared to planets, 8:55
coolest class of, 12:22
death of, 6:32-35
diffraction spikes, 4:52
disks around, 5:19
extremely bright, 9:21
faint, low-mass, 8:20
first to form, 6:26-31
formation of, 1:21, 4:19, 6:20, 11:19
gas giants as failed, 8:49
habitable zones of largest, 1:59
images of trails, 11:48, 59, 69
largest known, 1:59
magnetic fields, 3:22
new formed in old galaxies, 10:22
number of in universe, 4:22
number visible, 8:57
objects resulting from death of, 8:57
percentage of multiple, 8:57
protocols for naming, 3:14-15
radiation pressure of, 10:22
scintillation of, 12:16—17
spinstars, 8:16
study of massive, 8:11
twinkling of, 8:56
variation in brightness, 8:57
visibility of disks of, 4:53
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visual quality of view of, 1:12
warm water vapor in atmosphere of, 1:23
zirconium-rich, 4:19
Stephan’s Quintet (NGC 7320) (galaxy group), 1:34-39, 11:66
Stratospheric Observatory for Infrared Astronomy (SOFIA), 8:17
Subaru Telescope, 7:19
Sun
atmosphere of, 11:58
corona of, 11:54, 12:19
eclipses of, 4:77, 79, 5:78, 11:32, 54, 59
effect of magnetic field on Earth, 9:48
energy from, 8:55
false inverted-color image of, 11:60
flares and prominences, 7:70
green flash, 1:82
history of solar research, 9:14
Hydrogen-alpha images of, 1:83, 11:68
interview with researcher, 8:11
magnetic field, 10:17
plasma arches, 11:62
possible original members of same star cluster, 2:50
production of energy by, 8:55
reasons behind long quiet spell, 7:17
Solar Dynamics Observatory, 5:24-29
spicules, 11:50
varied behavior of, 10:17
sunspots
cycle of, 10:17
dark nature of, 8:55
differentiating from exoplanets, 5:57
superfluids, behavior of, 10:17
supernovae
See also names of specific supernovae
bubble created by, 4:19
discovery of by 10-year-old, 4:22
one of nearest, youngest found, 12:22
unusually bright class of, 10:18
Suzaku X-ray observatory, 7:20
Swan Nebula, 10:68
Swift 1644+57 (black hole event), 10:21
Swift satellite, 8:18

T
T Chamaeleontis (T Cha) (star), 6:23
Tachyon binoculars, 4:64—65
Tadpole Galaxy (Arp 188), 11:30
Tadpole Nebula (Sharpless 2-236), 7:69
Taffy galaxies, 1:38
Tarantula Nebula (NGC 2070), 7:20
Tele Vue Optics Delos eyepieces, 12:68—69
telescopes
See also names of specific telescopes
adaptive optics, 7:28-29
avoiding dew on, 12:54-55
change in construction of portable, 1:70-73
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equatorial mount, 2:58-61
invention of, 8:55
large, 4:58-60
small, 4:16
2" versus 1%4" eyepieces, 7:45
Tethys (moon of Saturn), 11:38
Titan (moon of Saturn)
capability of producing complex organic molecules, 2:20
formation of surface of, 8:20
ice volcanoes, 4:19
image of, 11:38
lightning on, 9:19
methane in atmosphere of, 7:44-45
research into, 10:20
sand dunes on, 11:32
shape of clouds on, 12:23
thin ice clouds, 6:21
visibility of Saturn from surface of, 2:50
trans-Neptunian objects, discovery of, 1:21
Trifid Nebula (M20), 11:67
Trojan asteroids, 6:62, 11:17
Trouvelot, Etienne Léopold, 1:52-57
Turtle, Elizabeth, 10:20
twilight, gradations in darkness at, 1:16—17
216 Kleopatra (asteroid), 6:18
2010 SO¢ (asteroid), 8:17
2010TK (asteroid), 11:17
2MASS Redshift Survey, 9:21

U
Umbrella Galaxy (NGC 4651), 11:27
Universal Time (UT), 8:55
universe
age of, 1:59, 4:52-53, 8:48
composition of, 8:57
diagram of, 5:49
dramatic warming trend, 3:19
expansion speed of, 7:17
number of stars in, 4:22
production of known elements in, 4:52-53
recession of distant objects at faster-than-light speed, 10:50
size of, 1:59
Upsilon Andromedae b (exoplanet), 2:18
Uranus
image of, 11:48
New Horizons spacecraft, 12:55
weather on, 8:34-35
Ursa Major Moving Group, 5:14-15
UT (Universal Time), 8:55

\Y

van den Bergh 24 (reflection nebula), 5:79
van den Bergh 27 (reflection nebula), 12:78
van den Bergh 92 (nebula), 8:69

van den Bergh 130 (reflection nebula), 10:69
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van den Bergh 136 (reflection nebula), 1:84
variable stars, 6:18
Vega (star), 9:15
Veil Nebula, 11:51
Vela supernova remnant, 11:31
Venus
circular domes on, 11:57
image of, 11:64
sulfur dioxide in atmosphere of, 4:19
thinness of polar atmosphere, 2:19
weather on, 8:30, 32
Very Large Telescope Survey Telescope (VST), 10:17
Very Large Telescope (VLT), ESO, 2:18, 22, 7:19, 20, 11:30
Vesta (dwarf planet), 11:16, 17
Virgo cluster, 3:52-55
Visible and Infrared Survey Telescope, Paranal Observatory, 2:19
Vixen Optics AXD Telescope Mount, 5:68—69
VLT (Very Large Telescope), ESO, 2:18, 22, 7:19, 20, 11:30
Voyager 1 spaceprobe
magnetic bubbles at edge of solar system, 10:17
no longer detecting solar wind, 4:19
Voyager 2 spaceprobe, 10:17
VST (Very Large Telescope Survey Telescope), 10:17
Vulture Head Nebula (LBN 777) (reflection nebula), 6:70

\\
War and Peace Nebula (NGC 6357), 11:51
WASP-12b (exoplanet), 4:21
Wassonite, 8:17
water

on asteroids, 2:19

on Enceladus, 2:21, 11:20

on Mars, 1:20, 2:22, 4:21, 12:21

on Moon, 5:18, 9:24

surrounding quasar, 11:18

warm vapor in atmosphere of stars, 1:23
Wechsler, Risa, 12:23
Wheelock, Doug, 8:16
Whirlpool Galaxy (M51), 11:62
white dwarfs

binary systems of, 8:22, 9:24, 11:17

death of stars, 6:32-35
white holes, 2:51
Widefield Infrared Survey Explorer (WISE), 8:18
WiggleZ (Australian galaxy survey), 9:22
Wilkinson Microwave Anisotropy Probe (WMAP), 2:19
Williams, Kurtis, 11:19
WISE (Widefield Infrared Survey Explorer), 8:18
Witch's Broom (NGC 6960), 11:51
WMAP (Wilkinson Microwave Anisotropy Probe), 2:19
Wolf-Rayet (WR) stars, 10:22
Wyse, Rosemary, 8:10

X
Xi-sub-b (Eb”) particle, 11:20
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X-ray radiation, 8:19

Y
Y dwarf stars, 12:22

Z

Zeta () Ophiuchi, 11:35
Zhumell Tachyon binoculars, 4:64-65
zodiacal light, 11:31, 69

Title Index

A

The AAVSO then and now, 10:11

The AAVSO turns 100, 7:58

Ad astra per aspera, 1:18

Add another galaxy collision to the list, 1:34-39
Adding color to Hydrogen-alpha, part 2, 8:62

Adding definition to a globular cluster, 4:23

All about prime-focus imaging, 5:62—67

All about the Helix Nebula, 10:52-54

All about the Magellanic Clouds, 9:50-53

Allen craters Imply vanished water, 4:21

Another Earth: Where is the search leading?, 5:12
Another hit against light pollution, 4:22

Asking a star's true age, 9:21

Astro-cancer treatment, 10:20

Astronomers discover binary active black holes, 10:16
Astronomers find a new moon around Pluto, 11:16
Astronomers investigate a comet, 3:21

Astronomers see hot water around star, 1:23
Astronomers solve galactic mystery, 8:18

Astronomers study supernova's "star guts", 1:24
Astronomers surprised by Cepheid's changes, 5:20
Astronomers triple estimate of universe's stars, 4:22
Astronomers unveil Pandora's rocky past, 10:20
Astronomers view the invisible, 3:23

Astronomy announces 2010 Out-of-this-world Award winner, 7:21
Astronomy tests QSI's 583 CCD camera, 7:58-59
Astronomy tests Tele Vue's new eyepiece line, 12:68—69
Astronomy tests the Officina Stellare Hiper APO 130, 10:60-61
Astronomy's second annual Star Products, 9:56-63

B

The Bear's collective heart, 5:14-15

Become an observer in 10 simple steps, 1:68—69
Binary stars in action, 7:13

Birth and death in one nebula, 8:21

Black hole smoking guns, 6:19

C
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Captured moons of the giant planets, 2:30-35
Capturing a black hole up close, 9:19
Capturing the night's "flying flames", 11:70-71
Cassini spies Saturn's southern lights, 1:26
Cellphone imaging, 11:14

A century of variable star observing, 6:44-47
Changes seen in "standard candle", 5:21

Check out this groovy moon, 5:19

Choose a star atlas that's right for you, 6:56-59
Choosing celestial songs, 12:14

Close-knit binary black holes, 5:22

Close-knit white dwarfs found, 8:22
Combining your data, 1:19

Comet contained liquid water, 8:22

Comets: Keys to the solar system's past, 10:30-35
CoRoT discovers 10 new exoplanets, 10:19

A cosmic-ray surprise, 7:19

A cousin to the Milky Way, 9:10-11

The Crab Nebula's everlasting mystery, 3:30-35
The Crab shows changes, 4:19

Crabby nebula, 9:23

Create a mosaic, 4:70

Curing the Astronomy Blahs, 5:13

D

Dark energy beats out rival bubble theory, 7:17

Darkest known expolanet found, 12:20

Dawn of a new era, 9:44-47

Dawn orbits Vesta, 11:16

The deep Moans round with many voices, 10:14

Diamond companion found around a fast-spinning star, 12:24
A different type of filter, 6:64

The dimensionless constant, 2:12

Discover an asteroid!, 12:62—-63

Discover summer's hidden deep-sky wonders, 7:46—48
Distant black hole destroys star, sends energy beaming, 10:21
Distant quasar hosts enormous water store, 11:18

DNA components can form in space, 12:25

Doomsday from space revisited, 12:12

A double take, 1:14

Dwarf planet has ice, 12:22

E

Early-type galaxies actually disguised spirals, 10:16
Earth's first Trojan asteroid found, 11:17

Enceladus shares its water, 11:20

Evidence suggests no volcanoes on Titan, 8:20
Examine the depths of a cloudy Lagoon, 4:25
Examining a colorful stellar nursery, 7:21
Exoplanet's odd hot spot puzzles scientists, 2:18
Explore Abell's obscure planetary nebulae, 6:50-53
Explore the Centaurus A galaxy cluster, 4:54-57
Exploring some curious lunar features, 10:12—-13
Extra water casts doubt on lunar formation theory, 9:24
The extraterrestrial origin of many metals, 4:21
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F

Farewell, Brian, 8:60

Farpoint's small refractor delivers big results, 3:60-61
Feast on the Lion's trio of galaxies, 12:24
Fermi sees giant gamma-ray bubbles, 3:19
A few times only, 3:12

The fine art of dithering, 2:62

First carbon-rich planet found, 4:21

First stars were social creatures, 6:20
Fixing the twinkle of stars, 7:28-29

40 cosmic questions and answers, 8:55-57

G

Galactic detail seen in infrared image, 7:19

A galactic grouping, 5:22

Galactic winds may strip away any future star formation, 8:23
Galaxies light giant blob, 12:22

Galaxies need less mass than thought, 6:22

Galaxy merger proves a winner, 8:17

Galaxy mergers not behind hungriest black holes, 11:17
Galaxy survey confirms presence of dark energy, 9:22
Galaxy-eat-galaxy world, 1:26

A galaxy's black (hole) eye, 7:17

A giant cloud of material surrounds Betelgeuse, 10:23
Glittering green crystals rain on early star, 9:25

Globular star clusters likely deadly for exoplanets, 1:22
Gravity revised?, 6:22

Gravity unexpectedly assists astronomers with galaxy searches, 5:23
Great Barred Spiral Galaxy looks great, 1:21

H

High confidence, 6:14

Hind's Variable Nebula and NGC 1514, 2:69
Hollywood astronomy, 5:52-55

How a Nashville boy changed the universe, 3:44-49
How an artist brought the heavens to Earth, 1:52-57
How Antarctica unlocks cosmic secrets, 10:44-48
How astronomers make sense of starlight, 12:48-53
How did galaxies in the early universe form so quickly?, 2:19
How orbits flip, 9:19

How the Delos eyepiece came to be, 12:69

How the equatorial mount changed astronomy, 2:58—61
How to create extreme blasts, 3:22

How to get great star colors, 10:62

How to hunt galaxies from the suburbs, 2:52-53
How to observe high-energy galaxies, 5:58—61

How to stop a stellar glutton, 6:18

How we'll probe the solar system, 1:28-33

Hubble bags a cosmic diamond necklace, 12:19
Hubble captures stellar bubble, 4:19

Hubble inspects spacey spider, 7:20

Hubble shares its Keel-er view, 1:25

Hubble zooms in on active galaxy, 10:19

Hubble's Variable Nebula and M78, 1:74
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Hungry black holes, 4:22

Hunting for earthlike planets, 4:28-33
Hunting meteorites in Tunisia, 9:54-55
Hunting the shadow globes, 6:16—17

I

IBEX reveals unexpectedly chaotic edge of solar system, 2:23
IC 342 and NGC 5466, 3:68

IC 4406 and NGC 6026, 5:72

In search of the first stars, 6:26-31

The ins and outs of clipping masks, 9:64

Into the depths, 5:22

It's element-ary, 10:10

J

Join the Astronomical League's observing clubs, 8:50-51
Journey into the Lagoon, 1:23
Juno begins voyage to explore Jupiter, 12:18

K

Kepler catches a planetary family, 6:19
Kepler finds smallest known exoplanet, 4:24
Kepler's stellar findings, 2:20

L

Latest Mars images reveal oval-shaped crater, 7:16
Life may flourish on toxins, 4:18

Lonely planets wander galaxy alone, 9:20
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