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SUBJECT

A
Abell 21 (Medusa Nebula), 7:70-71
Abell 39 (planetary nebula), 12:71
active galactic nuclei (AGN), 3:12
Adeona (asteroid), 11:17
AEGIS (Autonomous Exploration for Gathering Increased Science), 12:15
AGC 198691 (dwarf galaxy), 9:15
AGN (active galactic nuclei), 3:12
air blasts, 7:19
air pollution, 1:13
Alcor (80 Ursae Majoris) (star), 6:71
Algenib (Gamma Pegasi) (star), 10:12
ALHS84001 (meteorite), 9:62
ALMA (Atacama Large Millimeter/submillimeter Array), 6:72
Alnasl (Gamma Sagittarii) (star), 2:73
Alpha Andromedae (Alpheratz) (star), 10:12
Alpha Booétis. See Arcturus (Alpha Bodtis) (star)
Alpha Canum Venaticorum (Cor Caroli) (star), 5:19
Alpha Centauri (star system), 4:9
Alpha Hydrae (Alphard) (star), 5:19
Alpha Leonis (Regulus) (star), 2:73, 4:18, 5:19
Alpha Lyrae (Vega) (star), 3:34-35
Alpha Pegasi (Markab) (star), 10:12
Alpha Piscis Austrini (Fomalhaut) (star), 10:12
Alpha Virginis (Spica) (star), 4:18
Alphard (Alpha Hydrae) (star), 5:19
Alpheratz (Alpha Andromedae) (star), 10:12
Amalthea (moon of Jupiter), 11:35
amateur astronomy
detecting exoplanets, 7:60-63
future of, 4:61-63
identification of galaxy cluster, 10:8
near Las Vegas, 2:54-57
perceiving radial features in Saturn's rings, 6:50-53
amino acids, portable lab for identifying biologically produced, 3:13
Andromeda Galaxy (M31)
first pulsar discovered in, 8:5
formation of substructures in, 4:13
image of, 2:72
initial mass function of compared to Milky Way, 1:13
measuring apparent increase in size during approach, 6:35
observing with binoculars, 12:68
X-ray map of, 5:13
antimatter, 7:6
APEX (Atacama Pathfinder Experiment) radio telescope, 6:13
apochromatic lenses, 8:15
Apollo missions
Apollo 8, 9:51
Apollo 11, 9:51
Apollo 13, 9:52
Apollo 14, 9:52
Apollo 15, 9:52
Apollo 16, 9:53
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Apollo 17, 9:53
location of landings, 6:10
AR Scorpii system, 11:11
arcminutes and arcseconds, 12:11
Arcturus (Alpha Bodtis) (star)
color of, 4:12
layout of Washington, DC and, 4:18
turning on World's Fair lights with light from, 9:27
Arend-Roland (Comet C/1956 R1), 9:44
argument of perihelion, 10:17
Aristoteles Crater (feature on Moon), 8:72
ASASSN-151h (SN 2015L) (supernova), 5:13
asterisms, 8:14
asteroid belt, 11:32
Asteroid Day, 6:32-33
asteroids
See also names of specific asteroids
air blasts from, 7:19
effect of Jupiter on orbits of, 1:19
following up on discovery of, 7:28-33
future missions to, 4:28-33
prevalence of impactors in inner solar system, 7:34
scars of large impacts on Earth, 7:55-59
short-lived tail on, 3:19
simulation of solar wind's effects on, 1:13
as source of water on Moon, 9:13
astroimaging
art and creativity, 3:68
astroimager Rogelio Bernal Andreo, 12:52-57
high dynamic range imaging, 1:64
increasing contrast in brightness and color, 4:68
Jupiter, 4:56-60
for observers with mobility and vision issues, 7:35
"reality" of colors and contrast in images, 6:67
removing dust doughnuts, 5:69
scrutinizing images, 2:69
astronauts, 9:47
Astronomers Royal, 1:60-63
astronomical sketching
See also subjects of sketches by name
Astronomy Tools Actions Set, 12:66
bright stars and their neighbors, 7:66
galaxies, 10:66
graphite pencils, 9:68
Ink Spot Nebula, 6:66
kneaded erasers, 1:68
Mars, 4:66
Mercury during transit, 5:68
negative sketching, 2:68
Perseid meteors, 8:66
removing rough edges from entire star field, 3:66
variable stars, 11:64
astronomy
astronomy-themed postage stamps, 6:7
average number of clear days annually by state, 12:13
average number of clear days in May by state, 5:17
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average number of clear days in September by state, 9:19
careers in, 1:32-33
as composite of many sciences, 3:14
gift ideas, 1:56-59
greatest astronomy-related events from 1900 onward, 9:20-35, 44-67
marketing news about, 1:10
non-Messier marathon, 3:58—63
observational challenges, 9:8
observing objects with one arcminute of resolution or less, 12:11
software applications for, 3:49-53
strange events in, 3:10
top ten stories of 2015, 1:22-31
top twenty surprises of, 4:10
astronomy clubs, 1:20
Astronomy magazine
Star Products, 10:58-65
2016 Guide to the Night Sky, 1:77-80
Astronomy on Tap programs, 12:58—61
Astrostat (satellite), 2:13
Atacama Large Millimeter/submillimeter Array (ALMA), 6:72
Atacama Pathfinder Experiment (APEX) radio telescope, 6:13
AU Microscopii (star), 2:13
aurorae
images of, 3:72, 4:72, 6:71, 7:72-73, 10:72
on Jupiter, 7:12
why mostly green, 6:34
Autonomous Exploration for Gathering Increased Science (AEGIS), 12:15

B

Banneker, Benjamin, 4:18

Barnard 22 (dark nebula), 3:71

Barnard 30 (dark nebula), 6:72

Barnard 67a (dark nebula), 5:73

Barnard 75 (dark nebula), 5:73

Barnard 86 (Ink Spot Nebula), 6:66

Barnard 228 (dark nebula), 1:72

Barnard 258 (dark nebula), 2:73

Barnard 262 (dark nebula), 5:73

Barringer Meteor Crater (feature on Earth), 11:31-33

bathymetry, 5:14

Bennu (asteroid), 10:45

Beta Andromidae (Mirach) (star), 2:72

Beta Leonis (Denebola) (star), 5:19

Beta Pegasi (Scheat) (star), 10:12

Betelgeuse (red giant star), 11:70-71

Big Bang
appearance of first massive galaxies after, 3:12
discovery of, 9:24
nucleosynthesis, 9:33

binary star systems (double stars)
See also names of specific binary star systems
aging, 7:11
favorites for observation, 5:64—65
hypervelocity, 8:9
magnetic fields in massive, 1:13
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measuring distance of, 1:12
observational marathon, 3:20
observing, 12:65
observing in autumn, 11:64
binocular astronomy
Andromeda Galaxy, 12:68
observations in spring, 5:60-61
observations in winter, 2:64—65
observations within Cygnus constellation, 10:67
observations within Hercules constellation, 7:20
observations within Lyra constellation, 9:70
observations within Pegasus constellation, 11:68
observations within Sagittarius constellation, 8:66
observing movement of Moon's terminator, 1:34-35
biocloaks, 7:8, 8:14
black holes
alignment of supermassive, 8§:9
anatomy of, 10:34
blast of high-energy radiation from supermassive, 4:13
clumpy material surrounding supermassive, 4:13
cold cloud consumed by, 10:10
collisions between supermassive, 11:10
consumption of dark matter by, 1:34
dark, 6:14
direct collapse model, 9:13, 11:11
discovery of Sgr A*, 9:53
distinguishing dual from rotating ionized gas, 3:17
effects on evolution of host galaxies, 11:46-52
as explanation for dark matter, 12:9
flickering of, 7:11
Hawking radiation, 12:8
high winds in accretion disk, 9:13
history of discovery and research into, 10:30-35
imaging event horizon of, 5:11
intermediate-mass, 1:19
largest supermassive known, 7:16
maximum possible size, 4:9
merger of electrically-charged, 12:9
mergers of, 10:21-22
M-sigma relationship, 10:17
naming, 3:12
as natural product of universe, 8:26-33
pairs of, 1:12—13
prevalence of supermassive, 8:8
rapidly spinning, 7:5
ringdown, 8:15
sizes of, 6:14
sound of gravitational waves from collisions between, 5:14
speed of material around supermassive, 7:11
supermassive, 2:15, 4:13, 7:11, 16, 8:8, 9, 9:14, 11:10
tidal disruption events, 1:17
"weight" of Milky Way's second largest, 5:10
why images show black holes feeding on debris, 6:34
X-ray emissions during consumption of star, 10:10
blazars, 3:12, 9:17
blue giant stars, 12:8
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Blue Origin, 8:8
blue straggler stars, 4:19
boost-back burn, 6:14
Box of Rocks Experiment, 8:8
Brosch's Diamond (asterism), 4:20
brown dwarf deserts, 7:19, 8:9
brown dwarfs
cannibalized by white dwarf, 9:12
coldest known, 11:12
similarities to Jupiter, 11:12
Bubble Nebula (NGC 7635), 1:73, 7:19, 10:74

C

Caldwell 43 (NGC 7814) (spiral galaxy), 10:66
California Nebula (NGC 1499), 10:72
cameras
charged injection devices, 6:11
Nikon D810A DSLR, 2:66-67
Carina Nebula (NGC 3372), 5:74
CARMA-T7 (protostar), 3:19
Cassini spacecraft
closest approach to Enceladus, 2:15
interstellar dust grains, 8:9
outermost main ring of Saturn, 1:9
overview of, 9:65
roundup of past close-flyby targets, 2:16
Catalina (Comet C/2013 US10), 3:72, 5:7, 6:71
Cederblad 112 (IC 2641) (reflection nebula), 7:72—73
Centaurs, 10:17
Centaurus A (NGC 5128) (galaxy), 2:73
Cepheid variable stars, 10:11
Ceres (dwarf planet)
See also Dawn spacecraft
exterior of, 2:12
geologic activity in recent past, 7:12
lack of large impact craters, 11:14
overview of, 1:28, 44-49
overview of "space rocks," 11:32-33
possible origin as Kuiper Belt object, 9:17
salt on, 4:21, 7:12
Cetus (constellation), 3:18
Chamaeleon (constellation), 12:71
Chang'e-4 mission, 10:22
charged injection devices, 6:11
Charon (moon of Pluto)
cracks caused by tidal forces, 9:14
discovery of, 9:55
images of, 2:9
possible subsurface ocean in past of, 6:19
varied terrain of, 2:12
Chicxulub asteroid and crater, 4:34-35, 12:26-31
chthonian planets, 12:15
Clavius Crater (feature on Moon), 3:70
CMB. See cosmic microwave background (CMB)
CMEs (coronal mass ejections), 4:12
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COBE (Cosmic Background Explorer), 9:58
Comet 1P/Halley
approach in 1910, 9:22
approach in 1986, 9:57
overview of "space rocks," 11:34-35
stability of orbit, 11:10
Comet 2P/Encke, 3:13
Comet 9P/Tempel, 9:65, 11:34
Comet 67P/Churyumov-Gerasimenko
See also Philae lander
color changes and ice crystals on, 8:19
exploration of, 11:34-35
landslide on, 12:9
origin of peculiar shape, 2:18
overview of, 1:30
water cycle on, 1:12
Comet 81P/Wild 2, 9:67
Comet 103P/Hartley, 11:32, 34
Comet 252P (LINEAR), 8:70
Comet 1994 JRy, 9:14
Comet C/1956 R1 (Arend-Roland), 9:44
Comet C/1957 P1 (Mrkos), 9:44
Comet C/1965 S1 (Ikeya-Seki), 9:48
Comet C/1975 V1 (West), 9:54
Comet C/1995 O1 (Hale-Bopp), 9:60
Comet C/1996 B2 (Hyakutake), 9:61
Comet C/2011 L4 (PANSTARRS), 7:16, 10:70
Comet C/2012 S1 (ISON), 8:15
Comet C/2013 US10 (Catalina), 3:72, 5:7, 6:71
Comet C/2014 Q1 (PANSTARRS)
images of, 2:73, 11:70-71
X-ray emissions from, 8:15
Comet Shoemaker-Levy 9, 9:60
comets
See also names of specific comets
composition of, 9:34
danger to life on Earth, 4:13
extrasolar, 2:13, 9:13
lab-created containing ribose, 8:15
overview of "space rocks," 11:33-34
X-ray emissions from, 8:15
constellations. See names of specific constellations
Cor Caroli (Alpha Canum Venaticorum) (star), 5:19
coronagraphs, 9:26
coronal mass ejections (CMEs), 4:12
Cosmic Background Explorer (COBE), 9:58
cosmic inflation, 3:22-27, 9:56
cosmic microwave background (CMB)
discovery of, 9:48
overview of, 3:22-27
cosmic rays
discovery of past supernovae through, 8:10
gamma rays versus, 11:23
overview of, 11:20-25
spiral galaxy halos, 2:13
traced toward center of Milky Way, 7:11
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Cosmodromes, 4:19
cosmology
cosmos as correlative with life, 8:6
debate over, 1:14
Crab Nebula (M1), 11:72
craters. See names of specific craters
crowdfunding, 9:14
Crux (Southern Cross), 11:71
Culberson, John, 4:16
Curiosity rover
AEQGIS system, 12:15
artificial intelligence system, 11:14
ascent of Mount Sharp, 4:13
Bagnold Dunes, 3:9
distance covered by, 7:8
petrified sand dunes, 1:19
Cygnus constellation, 10:67

D

dark energy, galaxy clusters and, 9:13
Dark Energy Spectroscopic Instrument (DESI), 1:13
dark matter
collisions between particles of, 1:25
composition of, 11:6, 11
consumption of by black holes, 1:34
discoverer Vera Rubin, 6:26-31
galaxy clusters and, 5:13
small black holes as explanation for, 12:9
dark nebulae, 7:50-55
Dark Sky Parks, 10:8
DAVINCI (Deep Atmosphere Venus Investigation of Noble gases, Chemistry, and Imaging) mission, 10:26-27
Dawn spacecraft
See also Ceres (dwarf planet)
continuation of mission, 11:11, 17
overview of mission, 1:28, 44-49
potential third target for, 8:8
salt on Ceres, 4:21
Deep Atmosphere Venus Investigation of Noble gases, Chemistry, and Imaging (DAVINCI) mission, 10:26-27
Deep Impact spacecraft, 9:65
Deimos (moon of Mars), formation of, 11:14
Delta Cassiopeiae (Ruchbah) (star), 8:72
Delta Velorum (star), 3:19
Denebola (Beta Leonis) (star), 5:19
Deneva, Julia, 8:16
Denkmeier L-O-A 21 3D eyepieces, 5:66—67
DES14X3taz (supernova), 11:15
DESI (Dark Energy Spectroscopic Instrument), 1:13
Didymos (binary asteroid), 2:13
Dione (moon of Saturn), 2:16
double stars. See binary star systems (double stars); names of specific binary star systems
Dragonfly 44 (dark galaxy), 12:15
dwarf galaxies
discovered through gravitational lensing, 8:9
early clusters of, 2:12
star formation in, 1:13
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star formation surrounding, 12:17
dwarf nebulae, observing in winter, 12:18
dwarf planets. See names of specific dwarf planets

E
Eagle Nebula (M16), 3:70
Earth
age of, 9:44
amount of meteoric dust reaching surface daily, 6:19
climate and chaos, 11:16
cloaking from view of extraterrestrial life, 7:8, 8:14
development of oxygen levels on, 4:19
effect of cosmic radiation on biology of, 11:14
effect of rotation on weather patterns and ocean currents, 2:47
effect of tidal interaction with Moon on core temperature, 8:9
fascination with space dangers, 10:9
gravitational waves produced by Earth-Moon system, 8:35
light elements in core of, 6:11
origin of water on, 3:13, 10:18
region from which aliens could detect, 7:8
scars of large asteroid impacts, 7:55-59
temperature of early oceans, 6:10
theoretical early formation of, 2:19
timing of multiple impactors, 6:10
Van Allen radiation belts, 6:11
eclipses
lunar, 2:72
solar, 3:35, 54-57, 6:70, 7:15, 70, 8:10, 18, 56-63, 70, 10:10, 45, 71
80 Ursae Majoris (Alcor) (star), 6:71
Einstein, Albert
general theory of relativity, 9:23
importance of discoveries by, 9:6
letter to FDR, 9:30
Einstein rings (Einstein Crosses), 8:9, 11:45, 12:45
Einstein's Cross (quasar), 5:11
elliptical galaxies. See names of specific elliptical galaxies
emission nebulae. See names of specific emission nebulae
Enceladus (moon of Saturn)
active nature of, 7:9
Cassini's closest approach, 2:15
geysers on, 9:13
global water ocean on, 1:12
image of, 2:16
thickness of ice shell, 10:11
water on, 1:27
EnVision orbiter, 10:27
Epimetheus (moon of Saturn), 11:34-35
EPOXI (EPOch [Extrasolar Planet Observation and Characterization] and DIXI [Deep Impact eXtended Investigation])
mission, 1:13
Eris (dwarf planet)
accuracy of measurement of size, 8:34
discovery of, 9:66
ESA (European Space Agency). See names of specific spacecraft and missions
Eta Carinae (binary star system), 5:7
Eudoxus Crater (feature on Moon), 8:72
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Europa (moon of Jupiter), future mission to, 4:16, 22-27
European Space Agency (ESA). See names of specific spacecraft and missions
ExoMars 2016 spacecrafts, 3:15
exoplanets. See extrasolar planets (exoplanets)
Explorer 1 satellite, 9:46
extrasolar planets (exoplanets)
See also names of specific exoplanets
amateur detection of, 7:60-63
artificial color shift caused by, 5:16
closest known super-Earth, 4:13
detecting nitrogen in atmospheres of, 1:13
earliest evidence of, 8:12
finding with KELT survey, 5:14
first discovered, 10:18
gases detected in super-Earth atmosphere, 6:19
K2 mission results, 11:11
mapping of clouds, 6:10
mass of most common, 5:11
naming of, 4:13
Neptune-like with close orbit, 10:11
number known, 10:18
orbital resonance, 9:12, 11:11
orbiting distantly, 5:18
orbiting like comets, 7:5
orbiting red dwarfs, 1:19, 3:13
orbiting small stars, 2:13
orbiting Sun-like star at Earth-like distance, 8:12
orbiting triple-star systems, 11:15
orbiting two stars, 10:11
oxygen in atmospheres of, 12:9
prioritizing observations, 2:13
refinement of analysis techniques, 9:13
ring systems, 12:48
rocky, 11:11
rogue, 8:12
scenarios of habitability, 9:12
search for Earth-like in habitable zones, 2:24-29
super-Earths stripped of atmosphere, 8:9
temperature map of super-Earth, 7:8
with thick atmospheres, 9:12
three potentially habitable around same star, 8:8
water vapor on hot-Jupiters, 10:11
weather on tidally locked, 1:19
extraterrestrial life
adaptability and unstable environments, 5:14
difficulty of interstellar travel, 9:10
emitting lasers to cloak Earth from view of, 7:8, 8:14
imposter biosignatures, 7:8
Kardashev Type III civilizations, 1:16
possibility of on planets surrounding globular clusters, 5:10
probable lack of life at Martian poles, 5:11
proposed time until first contact, 10:17
public reaction to reports of signals, 12:9
region from which aliens could detect Earth, 7:8
search for by examining low-frequency signals, 12:8
search for in red dwarf systems, 7:8
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search for stars with high carbon levels, 10:11
small stars and development of, 12:9

F
Falcon 9 rocket, 4:12, 6:14
FAST (Five hundred meter Aperture Spherical Telescope), 11:12
fast radio bursts (FRBs)
"missing" matter revealed through, 6:11
repeating, 7:11
testing theory of general relativity, 5:10
Fenrir Nebula (Sandqvist and Lindroos 17), 8:71
Fermi Bubbles, 5:44-49
Fermi Gamma-ray Space Telescope, 3:17
55 Cancri e (exoplanet), 6:19, 7:8
fire, possibility of on other planets, 7:34-35
fire fountains, 7:34
Five hundred meter Aperture Spherical Telescope (FAST), 11:12
Flammarion, Camille, 6:44-49
fluffy aggregates, 5:14
Fomalhaut (Alpha Piscis Austrini) (star), 10:12
Fornax Cluster, 9:74
47 Tucanae (NGC 104) (globular cluster), 5:73
493 Griseldis (asteroid), 3:19
433 Eros (asteroid), 9:64
FRB 150418 (fast radio burst), 7:11
FRBs. See fast radio bursts (FRBs)
fusion, 7:6

G

G1.9+0.3 (supernova), 7:19

G11.2-0.3 (supernova remnant), 12:13

galaxies
See also names of specific galaxies; names of specific types of galaxies
appearance of first massive, 3:12
cannibalization of other galaxies by, 12:20-25
collisions between, 7:5, 12, 10:11
dark matter-heavy, 12:15
determining age of, 3:12
discovery of, 9:24
early, 9:19
early massive, 3:13
effect of black holes on evolution of, 11:46-52
efficiency of star formation in early, 3:12
finding active galactic nuclei through gravitational microlensing, 11:10
gamma-ray cycle, 3:13
gravitational interactions between, 7:12
green, 10:10
grouping of giant infant galaxies, 4:17
hidden by Milky Way, 6:10
Hubble's discovery of, 8:5
jets of cool gas from, 11:10
material ejected from star-forming, 10:11
matter in voids between, 6:13
metal-poor, 9:15
most distant, 7:11

10



Astronomy Magazine 2016 Index

most luminous, 5:16, 7:16
M-sigma relationship, 10:17
observing in Leo constellation, 2:48-53
observing 100 brightest, 10:52—57
populations of stars within, 9:32
3-D map of 1.2 million, 11:10
galaxy clusters
See also names of specific galaxy clusters
with active star formation, 1:13
dark energy and, 9:13
dark matter and, 5:13
identification of by amateur astronomers, 10:8
youngest discovered, 1:28
Gale Crater (feature on Mars), 2:12
Galileo Galilei, 9:59
Gamma Pegasi (Algenib) (star), 10:12
Gamma Sagittarii (Alnasl) (star), 2:73
gamma-ray bursts (GRBs)
caused by merging neutron stars, 11:11
cosmic rays versus, 11:23
discovery of, 9:50
galactic cycle of, 3:13
number detected by Swift, 3:17
gamma-ray pulsars, 3:17
Ganymede (moon of Jupiter)
size of compared to other moons, 12:8
water on, 1:27
gas clouds
colliding with Milky Way, 5:11
interstellar, 5:10
relic from first generation of stars, 5:10
GJ 1132b (exoplanet), 12:9
GJ 1214b (exoplanet), 3:21
Glenn, John, 9:47
Global Positioning System (GPS), 9:61
globular clusters
See also names of specific globular clusters
possibility of life on planets surrounding, 5:10
stealing gas from surroundings, 5:7
GN-z11 (galaxy), 7:11
Goddard, Robert, 9:28
GPS (Global Positioning System), 9:61
gravitational lensing
discovery of, 9:55
dwarf galaxy discovered through, 8:9
Einstein rings, 8:9, 11:45, 12:45
Einstein's Cross, 5:11
four images caused by, 12:45
supernova viewed through, 1:25, 8:44-49
gravitational microlensing, 11:10
gravitational vortex, 12:15
gravitational waves
characteristics of, 11:45
discovery of, 5:22-27
Earth-Moon system, 8:35
follow-up observations of, 6:16

11
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interference from opposing, 8:35
interview with researcher Joe Taylor, 6:17
interview with researcher Julia Deneva, 8:16
omissions at press conference regarding discovery of, 7:10
sound of, 5:14
from supermassive black hole collisions, 11:10
gravity
interactions between galaxies, 7:12
map of gravitational pull of Mars, 7:21
gravity waves
defined, 8:15
speed of orbit, 8:35
GRBs. See gamma-ray bursts (GRBs)
Great Red Spot (feature on Jupiter), 11:6
green pea galaxies, 5:18
Griffith Observatory, 9:28

H
Hale-Bopp (Comet C/1995 O1), 9:60
Halley's Comet. See Comet 1P/Halley
Haumea (dwarf planet), 9:12
Hawking, Stephen
biography of, 1:50-55
tribute to, 4:50-55
Hayabusa 2 spacecraft, 4:28-33, 10:45
Hayden Planetarium, 9:28
HD 80606b (exoplanet), 7:5
HD 93129Aa (star), 5:74
HD 97300 (star), 6:74
HD 131399 star system, 11:15
HD 181327 (star), 9:13
HD 189733b (exoplanet), 3:15
HDST (High Definition Space Telescope), 5:52-57
Helix Nebula (NGC 7293), 10:70
Herbig-Haro (HH) objects, 4:19
Hercules (constellation), 7:20
Hewett 1 (planetary nebula), 10:71
hexahydrite, 4:19
HH (Herbig-Haro) objects, 4:19
High Definition Space Telescope (HDST), 5:52-57
HIP 19931 (carbon star), 3:71
Hitomi X-ray observatory satellite
launch of, 6:11
loss of, 8:8
HL Tau (star), 2:12
Hubble, Edwin, 8:5
Hubble Space Telescope
Frontier Fields program, 3:74
overview of, 9:59
Twitter feed, 12:9
Ultra Deep Field (HUDF), 9:64
Hubble's constant, 9:25, 10:11
Huygens spaceprobe, 9:66
Hyades star cluster, 6:11
Hyakutake (Comet C/1996 B2), 9:61

12
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Hydra (moon of Pluto), 2:12
hydrogen
electromagnetic signals from, 9:14
metallic, 11:15
most distantly detected, 10:11
reionization of in early universe, 5:18
stripped from galaxy, 7:11
hydrogen cyanide, 7:19
Hyperion (moon of Saturn)
composition of, 3:34
image of, 2:16
hypervelocity stars, 8:9

I
Iapetus (moon of Saturn), 2:16
IC 426 (reflection nebula), 7:71
IC 443 (Jellyfish Nebula), 4:13
IC 2087 (reflection nebula), 3:71
IC 2631 (reflection nebula), 6:74
IC 2641 (Cederblad 112) (reflection nebula), 7:72—73
IC 3104 (irregular galaxy), 12:71
IC 4628 (Prawn Nebula) (emission nebula), 2:74
IC 5332 (spiral galaxy), 12:71
ice II, 11:15
Ikeya-Seki (Comet C/1965 S1), 9:48
Imbrium Basin (feature on Moon), 11:11
infrared catastrophe, 6:14
initial mass function, 1:13, 10:17
Ink Spot Nebula (Barnard 86), 6:66
InSight lander, 3:21
International Space Station (ISS)
BEAM inflatable habitat, 8:8, 9:12
construction of, 9:63
Zvezda module, 7:19
interstellar dust, 8:9
Io (moon of Jupiter)
collapsing atmosphere of, 12:8
volcanism on, 3:16, 9:6
iOptron AZ Mount Pro, 12:62-63
Iota Carinae (star), 3:19
ISON (Comet C/2012 S1), 8:15
ISS. See International Space Station (ISS)

J
JO617 (pulsar), 4:13
J1433b (brown dwarf), 9:12
James Webb Space Telescope, 6:7
Janus (moon of Saturn), 11:34-35
Jellyfish Nebula (IC 443), 4:13
Juno spacecraft

See also Jupiter

arrival at Jupiter, 7:5

as most distant solar-powered probe, 8:12

overview of, 8:20-25

speed of, 11:12

13
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Jupiter
See also Juno spacecraft; names of moons orbiting
aurorae on, 7:12
Babylonian tracking of, 5:16
effect of on asteroid orbits, 1:19
Great Red Spot, 11:6
images of, 1:73, 2:73, 12:71
imaging, 4:56—-60
impact of Comet Shoemaker-Levy 9, 9:60
new global maps of, 2:18
number of annual impacts, 9:13
overview of Juno mission, 8:20-25
Voyager missions, 9:55

K
K2-25b (exoplanet), 6:11
K2-33 (star), 10:11
Kappa Ceti (star), 7:8
Kaus Boraelis (Lambda Sagittarii) (star), 7:73
KBOs. See Kuiper Belt objects (KBOs)
KELT (Kilodegree Extremely Little Telescope) survey, 5:14
KELT-4Ab (exoplanet), 8:9
Kennedy Space Center (KSC), 7:44-49
Kepler spacecraft
K2 mission results, 11:11
mission coinvestigator resigns under fire, 2:15
overview of, 9:67
recovery from emergency mode, 8:8
refinement of analysis techniques, 9:13
Kepler-62f (exoplanet), 9:12
Kepler-80 (star system), 11:11
Kepler-223 (star system), 9:12
Kepler-1647b (exoplanet), 10:11
Kepler's third law, 12:17
Kerberos (moon of Pluto), 2:12
KIC 8462852 (Tabby's Star), 2:13, 9:14, 12:16
Kilodegree Extremely Little Telescope (KELT) survey, 5:14
Kirkwood gaps, 1:19
Kitt Peak National Observatory, 2:18
KSC (Kennedy Space Center), 7:44-49
Kuiper Belt, discovery of, 9:35
Kuiper Belt objects (KBOs)
New Horizons data on, 9:14
overview of "space rocks," 11:32-33
prevalence of impactors in outer solar system, 7:34

L

LADEE (Lunar Atmosphere and Dust Environment Explorer) space craft, 4:9
Lambda Sagittarii (Kaus Boraelis) (star), 7:73
Large Hadron Collider (LHC), 4:13
Large Magellanic Cloud, 12:71
Las Vegas Astronomical Society (LVAS)
observatory, 2:54-57
Observer's Challenge, 1:20
Laser Interferometer Gravitational-wave Observatory. See LIGO (Laser Interferometer Gravitational-wave Observatory)
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lasers, using to cloak Earth, 7:8, 8:14
LBN 603 (nebula), 4:73
Leo (constellation), 2:48-53
Leonids (meteor shower), 9:49
LHC (Large Hadron Collider), 4:13
life
See also extraterrestrial life
chiral molecules in dust cloud, 10:10
cosmos as correlative with, 8:6
effect of cosmic radiation on, 11:14
evolution of intelligence, 2:14
machine intelligence, 10:16
made of elements of stars, 5:51
meaning of, 10:8
ribose in comets, 8:15
light
dark sky conditions, 6:54-59, 10:8
looking "back in time," 3:35
magnitude system for measuring brightness, 11:56-63
photons and perception of brightness and color, 6:8
surface brightness of deep-sky objects, 9:16
LIGO (Laser Interferometer Gravitational-wave Observatory)
announcing detection of, 6:16
black hole mergers, 10:21-22
omissions at press conference regarding gravitational wave discovery, 7:10
overview of, 5:22-27
LINEAR (Comet 252P), 8:70
LINERSs (low-ionization nuclear emissionline regions), 5:17
LISA Pathfinder
completion of first round of experiments, 10:10
free fall for test masses, 6:11
overview of, 1:19
test completion, 1:13
LkCa 15 b (protoplanet), 3:13
LOFAR (Low Frequency Array of Telescopes), 5:17
low-ionization nuclear emissionline regions (LINERs), 5:17
Luna missions, 6:10
Lunar Atmosphere and Dust Environment Explorer (LADEE) space craft, 4:9
lunar eclipses, 2:72
lunar rovers, 6:13
lunar swirls, 9:17
LVAS. See Las Vegas Astronomical Society (LVAS)
Lyra the Harp (constellation), 7:14, 9:70

M

M1 (Crab Nebula), 11:72

M14 (globular cluster), 8:70

M15 (globular cluster), 8:72

M16 (Eagle Nebula), 3:70

M17 (Omega Nebula; Swan Nebula), 2:15

M31. See Andromeda Galaxy (M31)

M33 (Pinwheel Galaxy), 2:72

M37 (Salt and Pepper Cluster) (open cluster), 5:72
M42 (Orion Nebula), 12:74

M45 (Pleiades; Seven Sisters) (open star cluster), 12:9
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M46 (open cluster), 8:71
M83 (barred spiral galaxy), 3:9
M87 (galaxy), 3:12
M92 (globular cluster), 11:71
MO96 (spiral galaxy), 7:74
M101 (spiral galaxy), 6:71
M103 (open cluster), 8:72
MACS J0717.5+3745 (galaxy cluster), 3:74
magnetic fields
causes of, 1:34
lack of in most massive stars, 12:44-45
in massive binary star systems, 1:13
overview of, 4:44-49
prevalence of in stars, 5:10
spiral galaxy halos, 2:13
of Venus, 6:34-35
magnetic reconnection events, 9:19
Magnetospheric Multiscale (MMS) mission, 9:19
Makemake (dwarf planet)
discovery of, 9:66
moon orbiting, 8:9,9:17
Manx objects, 9:17
Marcy, Geoff, 2:15
Mare Nubium (feature on Moon), 7:18
Markab (Alpha Pegasi) (star), 10:12
Mars
See also names of specific missions to
ALHS84001 meteorite, 9:62
ancient riverbeds on, 12:16
distances covered by rovers, 7:8
effect of solar wind on atmosphere, 3:21
effect of Tharsis volcanoes on, 6:11
formation of moons of, 11:14
future missions to, 11:11
gully formation on, 11:17
image of at opposition, 9:12
impactors and temperature of, 8:9
internal structure of, 3:21
map of gravitational pull of, 7:21
metastable liquids on, 9:17
missions to in 1997, 9:62
missions to in 2004, 9:65
Mount Sharp, 4:13
odd weather cycles and events, 9:15
at opposition, 5:13, 58-59
petrified sand dunes on, 1:19
probable lack of life at poles, 5:11
seasonal dust storms, 10:17
sketching, 4:66
southern sky viewed from, 11:12
super resolution image analysis, 8:9
Valles Marineris, 11:6
Viking landers, 9:54
water in Gale Crater in past, 2:12
water on, 1:13, 24, 8:9, 11:6, 12:9
wind-carved structures, 8:5
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Mars Global Surveyor mission, 9:62
Mars Pathfinder mission, 9:62
Mars Reconnaissance Orbiter (MRO), 11:11
Mask Nebula (PN G321.6+02.2), 8:71
Medusa Nebula (Abell 21; Sharpless 2-274; PK 205+14), 7:70-71
Mercury
effect of Comet Encke on surface of, 3:13
image of with Venus, 7:73
observing in the evening, 4:17
orbital ratio of, 1:19
overview of MESSENGER's discoveries, 2:30-35
size of, 11:10
transit of, observing, 5:62—63
transit of, sketching, 5:68
volcanism is past, 12:13
MESSENGER mission, 2:30-35
metallic hydrogen, 11:15
metals
Egyptian dagger made from meteoritic, 10:21
lacking from ancient gas cloud, 5:10
lacking from first generation of stars, 5:10
metastable liquids, 9:17
meteor showers
Leonids, 9:49
Perseids, 8:66
Taurids, 3:72, 10:20
Volantids, 6:10, 14
meteorites
debunking of first "killer," 6:7
Egyptian dagger made from meteoritic metals, 10:21
explosion of over Atlantic Ocean, 6:13
faint young Sun paradox, 10:18
speed and brightness of, 11:45
meteors
amount of meteoric dust reaching Earth daily, 6:19
Chelyabinsk, 11:30-31
fascination with space dangers, 10:9
mass extinctions and, 2:12
observed colors of, 1:18
methanol, in protoplanetary disks, 9:13
Milky Way Galaxy
black hole at center of, 9:53
Fermi Bubbles, 5:44-49
galaxies hidden by, 6:10
gas clouds colliding with, 5:11
images of, 2:73, 3:71, 6:72, 7:71
initial mass function of compared to Andromeda, 1:13
lack of star formation at center of, 12:12
location of solar system within, 4:35
mapping at millimeter wavelengths, 6:13
measuring apparent increase in size of Andromeda during approach, 6:35
noodle-shaped gaseous structures, 5:10
observations when coincident with horizon, 5:8
oldest stars at center of, 5:11
oldest stars in, 2:9
ripples at edge of, 5:7
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study of vertical structure of, 7:22-27
Sun's position in, 9:23
tracing cosmic rays toward center of, 7:11
weight of, 9:13
"weight" of second largest black hole in, 5:10
white dwarfs in center of, 3:19
X-ray emissions from center of, 1:29
Minkowski 1-18 (planetary nebula), 8:71
Mir space station, 9:58
Mira (Omicron Ceti) (variable star), 3:18
Mirach (Beta Andromidae) (star), 2:72
Mizar (Zeta Ursae Majoris) (star), 6:71
MK?2 (S/2015 [136472] 1) (moon of Makemake), 8:9, 9:17
MMS (Magnetospheric Multiscale) mission, 9:19
molecular clouds, star formation in dwarf galaxies aided by, 1:13
Montes Caucasus (feature on Moon), 8:72
Moon (Earth's)
black Moons, 12:44
blue Moons, 11:18, 12:44
brightness of compared to Sun, 8:10
Clavius Crater, 3:70
diameters of umbra and penumbra, 2:15
distance traveled by rovers on, 6:13
eclipses of, 2:72
effect of tidal interaction on Earth's core temperature, 8:9
findings of Yutu lunar rover, 4:12
first look at far side of, 9:46
formation of, 5:11
fractured far side of, 1:9
gravitational waves produced by Earth-Moon system, 8:35
Harvest Moon, 10:21
image of with Venus and Jupiter, 2:73
images of, 2:16, 7:73, 10:72, 12:70
Imbrium Basin, 11:11
location of landings on, 6:10
lunar swirls, 9:17
manned missions to, 9:51-53
Mare Nubium, 7:18
observing, 2:10
observing movement of terminator, 1:34-35
plans for permanent base on, 6:16
shift in axis of, 7:11
size of compared to other moons, 12:8
slowing spin of, 10:44-45
Super Moon, 11:8
volcanism on, 2:19
water on, 9:13
zircons, 2:12
moons
See also names of specific moons
comparative sizes of, 12:8
overview of "space rocks," 11:35
Mount Sharp (feature on Mars), 4:13
Mrkos (Comet C/1957 P1), 9:44
MRO (Mars Reconnaissance Orbiter), 11:11
M-sigma relationship, 10:17
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MUy (Kuiper Belt object), 11:11
multiple-star systems
See also binary star systems (double stars)
exoplanets orbiting, 8:9
formation of, 5:18
multiverse hypotheses, 1:14
Murchison Widefield Array, 12:8

N

NASA (National Aeronautics and Space Administration)
See also names of specific spacecraft and missions
funding delays for Orion program, 1:16
future Mars missions, 11:11
increase in funding for, 4:19
release of patents, 9:17

National Parks, dark sky conditions in, 6:54—59

NEAR Shoemaker (Near-Earth Asteroid Rendezvous-Shoemaker) spacecraft, 9:64

near-Earth objects (NEOs)
breakup of, 6:10
following up on discovery of, 7:28-33
raising awareness of dangers of, 6:32-33
timing of multiple impactors, 6:10

nebulae
See also names of specific nebulae
dark, 7:50-55
dwarf, 12:18
sculpted by stellar wind, 8:50-55

NEID exoplanet instrument, 7:11

NEOs. See near-Earth objects (NEOs)

Neptune
new spot, 10:11
proposal for mission to, 7:15

neutrinos
mass of, 2:15
solar neutrino problem, 9:49
sterile, 12:8
tracing to origin, 9:17

neutron stars
composition of, 12:9
merging, 7:11

New Horizons spacecraft
See also Pluto
approval to explore MUgo, 11:11
data on Kuiper Belt objects, 9:14
high-resolution images of complicated geology, 4:15
overview of, 1:31
overview of findings, 5:28-35
presentation of findings, 3:15

NGC 104 (47 Tucanae) (globular cluster), 5:73

NGC 253 (Sculptor Galaxy), 6:71

NGC 288 (globular cluster), 4:73

NGC 488 (spiral galaxy), 3:71

NGC 1332 (galaxy), 9:14

NGC 1365 (barred spiral galaxy), 9:74

NGC 1377 (galaxy), 11:10
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NGC 1399 (galaxy), 9:74

NGC 1499 (California Nebula), 10:72

NGC 1528 (open cluster), 3:71

NGC 1545 (open cluster), 3:71

NGC 2112 (open cluster), 11:71

NGC 2808 (globular cluster), 6:72

NGC 2903 (barred spiral galaxy), 8:71

NGC 3372 (Carina Nebula), 5:74

NGC 3675 (spiral galaxy), 7:70

NGC 4151 (spiral galaxy), 10:71

NGC 4298 (spiral galaxy), 4:74

NGC 4302 (spiral galaxy), 4:74

NGC 4414 (spiral galaxy), 1:73

NGC 4569 (galaxy), 7:11

NGC 4889 (elliptical galaxy), 7:16

NGC 5078 (spiral galaxy), 11:70-71

NGC 5101 (spiral galaxy), 11:70-71

NGC 5128 (Centaurus A) (galaxy), 2:73

NGC 5363 (elliptical galaxy), 4:73

NGC 5364 (spiral galaxy), 4:73

NGC 6118 (spiral galaxy), 7:73

NGC 6229 (globular cluster), 10:71

NGC 6522 (globular cluster), 2:73

NGC 6528 (globular cluster), 2:73

NGC 6633 (open cluster), 10:70

NGC 6744 (spiral galaxy), 5:73

NGC 6781 (planetary nebula), 11:71

NGC 6872 (barred spiral galaxy), 10:72

NGC 6960 (Witch's Broom; Veil Nebula), 1:74, 4:72
NGC 6979 (Veil Nebula), 1:74, 4:72

NGC 6992 (Veil Nebula), 1:74, 4:72

NGC 6995 (Veil Nebula), 1:74, 4:72

NGC 7293 (Helix Nebula), 10:70

NGC 7424 (spiral galaxy), 7:73

NGC 7479 (Propeller Galaxy), 10:66

NGC 7635 (Bubble Nebula), 1:73, 7:19, 10:74
NGC 7814 (Caldwell 43) (spiral galaxy), 10:66
Nikon D810A DSLR camera, 2:66—-67

Niku (2011 KT)y) (trans-Neptunian object), 12:17
1987A (supernova), 9:58

Nix (moon of Pluto), 2:12

Nobel Prize, for Physics 2015, 2:15

novae, 12:15. See also names of specific supernovae; supernovae
nuclear fission, 9:29

@)
observatories. See names of specific observatories
Omega Nebula (Swan Nebula) (M17), 2:15
Omicron Ceti (Mira) (variable star), 3:18
140903A (gamma-ray burst), 11:11
101955 Bennu (asteroid), 4:28-33
162173 Ryugu (asteroid), 4:28-33
Oort clouds

discovery of, 9:34

extrasolar, 9:13, 10:44
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overview of "space rocks," 11:33
open clusters, 12:32-35. See also names of specific open clusters
Opportunity rover
departure from Marathon Valley, 10:18
distance covered by, 7:8
overview of, 9:65
Orion (constellation), 11:70-71
Orion B (molecular cloud complex), 4:19
Orion Nebula (M42), 12:74
Orion spacecraft, funding delays, 1:16
OSIRIS-REXx (Origins, Spectral Interpretation, Resource Identification, Security-Regolith Explorer) mission, 4:28-33, 10:45
oxygen
earliest sign of, 10:8
in galaxies 12 billion years ago, 12:12
imposter biosignatures, 7:8
overview of, 3:28-33

P
Palomar 8 (globular cluster), 12:70
Palomar Mountain Observatory
all-sky survey, 9:33
mirror for, 9:29
as 20th century workhorse, 9:33
PANSTARRS (Comet C/2011 L4), 7:16, 10:70
PANSTARRS (Comet C/2014 Q1)
images of, 2:73, 11:70-71
X-ray emissions from, 8:15
parachutes, design and development of, 12:45
parsecs, 4:19
PB 3877 (binary hypervelocity star), 8:9
Pegasus (constellation), 11:68
Perseus (constellation), 11:72
PG 1634+706 (quasar), 6:18
Philae lander
See also Comet 67P/Churyumov-Gerasimenko
communications feed shut down, 11:11
official death of, 6:11
Phobos (moon of Mars)
formation of by collision, 11:14
future ring system following destruction of, 12:46-51
grooves on, 3:12, 12:7
size of compared to other moons, 12:8
Phoenix galaxy cluster (SPT-CLJ2344-4243), 2:17
photochemical smog, 5:14
photons, perception of brightness and color, 6:8
Pinwheel Galaxy (M33), 2:72
PK 205+14 (Medusa Nebula), 7:70-71
PKS B1424-418 (blazar), 9:17
planetary nebulae, determining size of, 4:21. See also names of specific planetary nebulae
planets
See also extrasolar planets (exoplanets); names of specific planets
chthonian, 12:15
claim of super-Earth in outer solar system, 4:12
determining rotational period without seeing surface, 1:35
evidence for ninth in solar system, 5:10, 11, 6:20-25
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generalizing the definition of, 3:19
Kepler's third law, 12:17
Pleiades (Seven Sisters; M45) (open star cluster), 12:9
Pluto
See also New Horizons spacecraft
accuracy of measurement of size, 8:34
age of core, 5:17
atmosphere of, 5:50
blue skies of, 1:16
color of, 2:18
discovery of, 9:26
floating hills of water ice, 6:19
high-resolution images of complicated geology, 4:15
image of equatorial area, 1:9
naming of, 3:44-48
observing, 7:64
overview of, 1:31, 5:28-35
possible ocean beneath surface of, 10:13
presentation of findings, 3:15
solar wind around, 8:10
Sputnik Planum, 9:6, 10:11
water ice on, 1:16
PN G321.6+02.2 (Mask Nebula), 8:71
pole stars, 3:19
Prawn Nebula (IC 4628) (emission nebula), 2:74
Propeller Galaxy (NGC 7479), 10:66
protoplanetary disks
accumulation of tiny particles (pebbles), 2:46-47, 3:9
around AU Microscopii, 2:13
around HL Tau, 2:12
blasted away by X-ray radiation, 10:11
gaps in around young stars, 4:13
methanol in, 9:13
orbiting red dwarfs, 1:9
protostars
creating HH objects, 4:19
gas disk and envelope surrounding, 7:11
Proxima Centauri b (exoplanet), 11:26-29, 12:13
Proxima Centauri (star), 4:9
PSR J0540-6919 (gamma-ray pulsar), 3:17
pulsars
See also names of specific pulsars
discovery of, 9:50
first discovered in Andromeda, 8:5
gamma-ray, 3:17
interview with researcher Joe Taylor, 6:17
weighing, 2:13
PuWe 1 (planetary nebula), 8:74

Q

quasars
See also names of specific quasars
angle of, 3:12
discovery of, 6:7, 9:47
observing, 6:18
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radio-quiet, 12:15
sudden disappearance of, 5:17
temperature of, 7:11

R
R136 (star cluster), 7:21
radio astronomy
emissions from Sun, 9:31
LOFAR, 5:17
origin of, 9:27, 31
radio galaxies
alignment of, 3:12
discovery of, 9:35
radio interferometry, 9:32
radionuclides, 11:15
radio-quiet quasars, 12:15
Raman spectroscopy, 12:9
RAS 08544-4431 (double star), 7:11
red dwarfs
exoplanets orbiting, 1:19, 3:13
with planet-forming disks, 1:9
searching for life around, 7:8
size of, 4:12
TRAPPIST-1, 8:8, 11:11
red geysers, 10:17
red giant stars
Betelgeuse, 11:70-71
size of, 4:12
sodium-creating nuclear reactions, 4:17
red supergiant stars, 4:12
reflection nebulae. See names of specific reflection nebulae
Refsdal (supernova), 8:44—49
Regulus (Alpha Leonis) (star), 2:73, 4:18, 5:19
relativity, general theory of
Einstein and, 9:23
gravitational waves and, 5:14
interview with Joe Taylor, 6:17
RENU 2 rocket, 4:9
Reticulum II (dwarf galaxy), 7:11
Rhea (moon of Saturn), 2:16
ring systems
of exoplanets, 12:48
of Jupiter, 12:49
of Mars in future, 12:46-51
of Neptune, 12:49
of Saturn, 1:9, 6:50-53, 7:16, 12:48-49
of Uranus, 9:54, 12:49
ringdown, 8:15
rockets
Falcon 9, 4:12, 6:14
Goddard's work on, 9:28
RENU 2, 4:9
V-2,9:32
Rodriguez, Joey, 5:14
Rosetta spacecraft
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See also Comet 67P/Churyumov-Gerasimenko
overview of, 1:30
water cycle on Comet 67P, 1:12
Rossiter-McLaughlin effect, 5:16
Rubin, Vera, 6:26-31
Ruchbah (Delta Cassiopeiae) (star), 8:72
Ryugu (asteroid), 10:45

S
S/2015 (136472) 1 (MK 2) (moon of Makemake), 8:9, 9:17
Sagittarius (constellation), 8:67
Sagittarius A* (Sgr A*) (black hole)
discovery of, 9:53
recent increase in activity, 1:12
Salt and Pepper Cluster (M37) (open cluster), 5:72
Sandqvist and Lindroos 17 (Fenrir Nebula), 8:71
satellites, burning up in atmosphere, 3:12. See also names of specific satellites
Saturn
See also Cassini spacecraft; names of moons orbiting
age and activity of moons of, 7:9
composition of outermost main ring, 1:9
conjunction with Venus, 1:16
perceiving radial features in rings prior to Voyager mission, 6:50-53
tilt of rings at opposition, 7:16
Scheat (Beta Pegasi) (star), 10:12
science
of process, 6:12
sense of awe and wonder, 12:15
tiers of scientific thought, 5:12
Scorpius (constellation), 1:72, 6:60-63
Sculptor Galaxy (NGC 253), 6:71
SDSS (Sloan Digital Sky Survey), 8:9
SDSS J1011+5442 (quasar), 5:17
SDSS J1043+0855 (white dwarf), 10:13
serpentinization, 10:17
SETI (Search for Extraterrestrial Intelligence)
low-frequency signals, 12:8
public reaction to reports of signals, 12:9
Seven Sisters (Pleiades; M45) (open star cluster), 12:9
Sgr A*. See Sagittarius A* (Sgr A*) (black hole)
shadows, diameters of Moon's umbra and penumbra, 2:15
Sharpless 2-88 (emission nebula), 5:73
Sharpless 2-274 (Medusa Nebula), 7:70-71
Sigma Octantis (star), 3:19
Sirius B (white dwarf), 2:20
Sky-Watcher USA Maksutov-Cassegrain telescope, 4:64—65
Sloan Digital Sky Survey (SDSS), 8:9
SMAP (Soil Moisture Active Passive) spacecraft, 1:17
Smith Cloud (gas cloud), 5:11
SN 386 (supernova), 12:13
SN 1987A (supernova), 1:26
SN 2015L (ASASSN-151h) (supernova), 5:13
snow lines, 11:10, 15
Soil Moisture Active Passive (SMAP) spacecraft, 1:17
Sojourner rover
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distance covered by, 7:8
overview of, 9:62
solar eclipses
April 2024, 10:45
August 2017, 3:35, 54-57, 10:10
brightness of totality, 8:10
coronal holes, 8:18
March 2016, 6:70, 7:70, 8:60-63, 70, 10:71
observing from center line, 8:56-57
predicting, 8:58-59
rehearsing for day of, 8:56-57
varied length of totality, 7:15
viewing safely, 8:58-59
solar flares, 4:12
solar prominences, 2:73
solar system
claim of super-Earth in outer reaches of, 4:12
evidence for ninth planet, 5:10, 11, 6:20-25
location of within Milky Way, 4:35
prevalence of impactors, 7:34
solar wind
around Pluto, 8:10
atmosphere of Venus and, 6:34-35
effect on atmosphere of Mars, 3:21
simulation of effect on asteroids, 1:13
X-ray emissions from comets, 8:15
Southern Cross (Crux), 11:71
Space Shuttles
Challenger disaster, 9:58
first launch of, 9:56
spacecraft
See also names of specific spacecraft
parachutes, 12:45
reusing successful designs, 2:46
sending microphones to other planets, 8:34-35
solar-powered, 8:12
speed of, 11:12
tracking defunct spacecraft beyond Earth orbit, 2:47
SpaceX
Falcon 9 rocket, 4:12, 6:14
proposed Mars mission, 9:6
Spica (Alpha Virginis) (star), 4:18
spiral galaxies
See also names of specific spiral galaxies
halos surrounding, 2:13
theories behind formation of, 12:7
Spirit rover
distance covered by, 7:8
overview of, 9:65
Spitzer Space Telescope
search for exoplanets, 12:16
two-and-a-half-year extension, 12:7
SPT-CLJ2344-4243 (Phoenix galaxy cluster), 2:17
Sputnik 1 satellite, 9:45
Sputnik Planum (feature on Pluto), 9:6, 10:11
star clusters. See names of specific star clusters
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star parties, 2:58-63
Stardust (and Stardust-NExT [New Exploration of comet Tempel 1]) mission, 9:67
stars
See also names of specific stars; names of specific types of stars
artificial color shift, 5:16
bow shocks created by fast-moving, 5:16
brightness of, 6:8
carbon monoxide in debris disks, 12:7
classifying spectra of, 3:15
collisions of, 2:44-45
composition of living things and elements of, 5:51
determining age of by spin, 5:16
formation of blue giants, 12:8
formation of in dwarf galaxies, 1:13
formation of in galaxy clusters, 1:13
hypervelocity, 8:9
images of, 4:72
initial mass function, 1:13, 10:17
lack of magnetic fields in most massive, 12:44-45
measuring dust disks surrounding, 8:9
moving through gas at supersonic speeds, 1:19
names related to sound, 5:20
notable in autumn, 10:12
notable in spring, 5:19
oldest in Milky Way, 2:9, 5:11
as origin of almost all elements in universe, 9:45
prevalence of magnetic fields in, 5:10
rotation and breakup of hot, 3:34-35
sizes of, 4:12
small, and development of life, 12:9
snow line surrounding, 11:10
spectral classes of, 10:50
star trails, 6:72, 10:71
stellar spectroscopy and properties of, 10:46-51
as symbols of Washington, DC, 4:18
ultracool, 9:17
steady state theory, 9:33
Stellarvue SV70T refractor telescope, 8:64—65
Styx (moon of Pluto), 2:12
Sun
brightness of, 6:8
brightness of compared to Full Moon, 8:10
Carrington events, 10:9
coronagraphs, 9:26
eclipses of, 3:35, 54-57, 6:70, 7:15, 70, 8:10, 18, 56-63, 70, 10:10, 45, 71
faint young Sun paradox, 10:18
frequency of major solar storms, 2:13
images of, 4:73
national strategy for solar storms, 2:9
position of in Milky Way, 9:23
precession and alignment with ancient monuments, 5:50-51
radio emissions from, 9:31
size of, 4:12
solar neutrino problem, 9:49
spacecraft currently studying, 2:17
sunspots
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images of, 1:73
observing with naked eye, 9:18
supernovae
See also names of specific supernovae
brightest known, 5:13
discovery of through cosmic rays, 8:10
discovery of type I and type II, 9:31
predicting and imaging, 4:12
shock wave from, 7:11
superluminous, 11:15
type Ia, 10:11
viewed through gravitational lensing, 1:25
viewing debris in motion, 9:15
Surveyor missions, 6:10
Swan Nebula (Omega Nebula) (M17), 2:15
Swift satellite, number of GRBs detected by, 3:17

T
Tabby's Star (KIC 8462852), 2:13, 9:14, 12:16
tachyons, 11:44
Taurid meteors, 3:72, 10:20
Taylor, Joe, 6:17
Tele Vue DeLite eyepieces, 3:64—65
telescope mounts, 12:62—63
telescopes
See also names of specific telescopes
apochromatic lenses, 8:15
appraising and donating, 5:51
determining magnification, 7:35
eyepieces, 3:64—65, 5:66—67, 6:64—65
gift ideas, 1:56-59
library-based loan program, 6:14
linking to image event horizon of black holes, 5:11
looking "back in time," 3:35
makers of mirrors, lenses, and drives, 11:53-55
for observers with mobility and vision issues, 7:35
off-axis solar filters, 11:44-45
Tethys (moon of Saturn)
age of, 7:9
image of, 2:16
Tharsis volcanoes (feature on Mars), 6:11
Theia (planet), 5:11
Thirty Meter Telescope (TMT), construction permit revoked, 3:13
367943 Duende (asteroid), 11:30-31
3C 273 (quasar), 6:18, 7:11
time, different types of years, 1:12
Titan (moon of Saturn)
active nature of, 7:9
canyons on, 12:9
Huygens mission, 9:66
hydrocarbon lake and beaches, 8:5
hydrogen cyanide on, 11:12
methane haze on, 3:21
size of compared to other moons, 12:8
Titania (moon of Uranus), 12:8
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TMT (Thirty Meter Telescope), construction permit revoked, 3:13
trans-Neptunian objects (TNOs), 12:17
TRAPPIST-1 (red dwarf), 8:8, 11:11

Triangulum II (dwarf galaxy), 3:13

Triton (moon of Neptune), 12:8

Trojan asteroids, possible mission to study, 2:13
Trumpler 14 (star cluster), 5:74

TW Hydrae (star), 8:12

25143 Itokawa (asteroid), 11:33, 35

2007 OR10 (dwarf planet), 9:13

2011 KT (Niku) (trans-Neptunian object), 12:17
2015 RRyys (dwarf planet), 11:11

2015 TB145 (asteroid), 2:9

2016 HO; (asteroid), 10:21

2M1207b (exoplanet), 6:10

2MASS J1119-1137 (exoplanet), 8:12

2MASS J1808-2002-5104378 (star), 5:10
2MASS J2126-8140 (exoplanet), 5:18, 8:12

U
UGC 1382 (galaxy), 11:6
uitracool stars, 9:17
universe
acceleration of expansion, 4:34, 9:63, 10:11
composition of dust and gas within, 4:35
Uranus
proposal for mission to, 7:15
ring system, 9:54
Voyager 2 mission, 9:57
Ursa Major constellation, 5:73

\Y
V-2 rocket, 9:32
V404 Cygni (variable star), 5:10, 7:11
V833 Orionis (star), 11:10
vacuum energy (zero-point energy), 7:6
Valles Marineris (feature on Mars), 11:6
Van Allen radiation belts, 6:11
van den Bergh 48 (reflection nebula), 7:71
variable nebulae. See names of specific variable nebulae
variable stars, sketching, 11:64
VBRC2 (planetary nebula), 6:71
Vega (Alpha Lyrae) (star), 3:34-35
Veil Nebula (NGC 6960/NGC 6979/NGC 6992/NGC 6995), 1:74, 4:72
Venera 13 spacecraft, 9:57
Venera 14 spacecraft, 9:57
Venera D spacecraft, 10:27-28
Venus
conjunction with Saturn, 1:16
image of with Mercury, 7:73
image of with Moon and Jupiter, 2:73
images of, 1:73, 5:72
overview of, 10:24-29
planned missions to, 10:24-29
temperature at poles of, 7:16
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Venera missions, 9:57

why atmosphere not eroded away, 6:34-35
VERITAS (Venus Emissivity, Radio Science, InNSAR, Topography, and Spectroscopy) mission, 10:26-27
Very Large Array (VLA), 9:56
Vesta (asteroid), 11:33-34
Viking 1 lander, 9:54
Viking 2 lander, 9:54
Virgin's Diamond (asterism), 4:20
Vixen Optics SSW ED Ultra Wide eyepieces, 6:64—65
VLA (Very Large Array), 9:56
VLA J213002.08+120904 (radio source), 10:10
Volantids (meteor shower), 6:10, 14
volcanoes

effect of Tharsis volcanoes on Mars, 6:11

on lo, 3:16, 9:6

on Mercury, 12:13

Moon's Mafic Mound, 2:19
Voyager 1 spaceprobe, 3:9, 9:55
Voyager 2 spaceprobe, 9:55, 57

\\
W2246-0526 (galaxy), 5:16
The War of the Worlds (radio broadcast), 9:30
water
on Earth, formation of when Sun was young and faint, 10:18
on Earth, origin of, 3:13
on Enceladus, 1:12, 27
on Ganymede, 1:27
ice II, 11:15
on Mars, 1:13, 24, 8:9, 11:6, 12:9
on Moon, 9:13
on Pluto, 1:16, 6:19
snow lines, 11:10, 15
West (Comet C/1975 V1), 9:54
Westphal, Jim, 4:14
WFIRST telescope, 6:14
white dwarfs
See also names of specific white dwarfs
cannibalization of brown dwarf by, 9:12
in center of Milky Way, 3:19
consuming matter from other star, 12:15
consuming planetary companion, 2:19
lashing red dwarf companion with charged particles, 11:11
LINERs and, 5:17
size of, 4:12
Wilkinson Microwave Anisotropy Probe (WMAP) project, 9:64
Winter Hexagon (asterism), 4:73
Witch's Broom (NGC 6960), 1:74
Wolf 1061 (star), 4:13

X

X-ray emissions
from black holes consuming star, 10:10
from center of Milky Way, 1:29
from comets, 8:15
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from Sgr A*, 1:12
from small stars, 10:11

Y

Yarkovsky effect, 4:19
years, different types of, 1:12
YLW 16B (variable star), 8:9
Yutu lunar rover, 4:12

Z

zero-point energy (vacuum energy), 7:6
Zeta Ursae Majoris (Mizar) (star), 6:71
zircons, 2:12
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SUBJECT

A

ALMA reveals dwarf galaxy with gravitational lens, 8:9
ALMA spies snowline around young star, 11:10

ALMA spots monstrous infant galaxies, 4:17

Ancient civilization tracked Jupiter, 5:16

Ancient cosmic radiation affected Earth’s biology, 11:14
Andromeda in X-rays, 5:13

April Fool's!, 4:10

Are we there yet?, 5:19

Asterism hunt, 8:14

Asteroid Day to highlight space rock dangers, 6:32-33
Astronomers look to Titan for clouds, haze, and E.T., 3:21
Astronomers spot brightest supernova ever, 5:13
Astronomy Tools Actions Set, 12:66

Astronomy's 2016 guide to the night sky, 1:77-80
Astronomy's seventh annual: Star Products, 10:58-65
Attracted by the light, 6:8

B

Behind the scenes at Kennedy Space Center, 7:44-49
Beyond belief on Pluto, 1:9

Big boost for science in latest NASA budget, 4:19
The big discovery, 9:6

Black hole idea gains strength, 11:11

Black hole pairs less common than thought, 1:12
Black holes can run, but not hide, 11:10

Blast from the past, 2:69

Bob Berman's guide to cosmic rays, 11:20-25

A brief history of black holes, 10:30-35

Brilliant galaxy is ripping itself apart, 5:16

Brown dwarf 'desert' bustles with inhabitants, 8:9

C

Calling out imposter biosignatures, 7:8

Camille Flammarion's amazing universe, 6:44-49
Capturing galaxies, 10:66

Carrington trick-or-treat, 10:9

Cassini's last goodbyes, 2:16

Celebrating Stephen Hawking's legacy, 4:50-55
Ceres and the large missing craters, 11:14
Charon bends and breaks, 9:14

Chatter increases in Milky Way's black hole, 1:12
Check this out, 6:14

Close call for Kepler, 8:8

Cloud mapping, 6:10

Cold cloud, 10:10

Coldest brown dwarf mimics Jupiter, 11:12
Comets, not aliens. Probably, 2:13

Concentric contemplation, 3:68

Confessions of an eagle-eyed observer, 6:50-53
Cool early Earth, 6:10

Cosmic rays tell supernova story, 8:10
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Curiosity sees petrified sand dunes, 1:19

D

Dark galaxy is mostly invisible, 12:15

Data and doughnuts, 5:69

Dawn explains Ceres' salt, 4:21

Dawn may get a third target, 8:8

Dawn mission reveals dwarf planet Ceres, 1:44-49
The day galaxies were born, 8:5

Deadly impacts, 2:12

Decipher the eclipse pattern, 8:58-59

Did Charon once harbor an ocean?, 6:19

Did LIGO detect the merger of the earliest black holes?, 10:22
Double your observing fun, 12:65

Dwarf galaxies play big role, 2:12

E

Earth has an asteroid friend, 10:21

Earth's cloaking device, 7:8

Eat up, 10:10

Eclipse over Indonesia, 8:60-63

Edgy stars, 3:66

11 top winter binocular treats, 2:64—65

Enceladus has a global ocean, 1:12

ESO plucks a cosmic rose, 2:15

Event horizon telescope, 5:11

Exam time, 9:8

Exoplanet air conditioning, 1:19

The exoplanet next door, 11:26-29

Exoplanet scientist resigns after sexual harassment investigation, 2:15
Explore Earth's big impacts, 7:56-59

Explore the impact that killed the dinosaurs, 12:26-31
Exploring Hercules, 7:20

Exploring Pegasus, 11:68

F

The Falcon has landed, 4:12

Falling behind on asteroid follow-ups, 7:28-33
Famous quasar under the gravitational microlens, 5:11
Fast radio burst reveals missing matter, 6:11
Fast radio burst source is a bust, 7:11

Feel the force, 7:6

Fermi's first extragalactic pulsar, 3:17

15 stellar software packages, 3:49-53

Finding Big Bird's home, 9:17

Fragile asteroids, 6:10

Frigid surprise hiding at Venus' poles, 7:16
From star to brown dwarf, 9:12

The future of Mars missions, 11:11

G

Galaxies seen by peering through the Milky Way, 6:10
Galaxy clusters tell dark energy history, 9:13
Galaxy fever, 3:9
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Galaxy's missing gas spotted, 7:11

Gems in Cygnus, 10:67

Going deep for Andromeda, 12:68

Graphite pencils, 9:68

Gravitational waves-seen and heard?, 6:16
Gravity helps probe beneath Mars' surface, 7:21
Green pea galaxy hints at cosmic evolution, 5:18

H

Halfway to the edge, 6:18

Halley’s Comet calms down, 11:10

Hawaii Supreme Court revokes permit for massive telescope, 3:13
Heartbeats reveal a galaxy's age, 3:12

High dynamic range imagery, 1:64

Hitomi had a message for us before its death, 11:17
Holiday gift-giver's guide, 1:56—59

Hot results from a cool planet, 5:28-35

Hot star blows a massive bubble, 7:19

How astronomers measure brightness, 11:56—63
How astronomers "predicted" a supernova, 8:44-49
How bright is totality?, 8:10

How comets surprise us, 5:7

How moon dust will put a ring around Mars, 12:46-51
How Pluto got its name, 3:44—48

How the rubber ducky took shape, 2:18

How to image Jupiter, 4:56—-60

How to observe colorful open clusters, 12:32-35
How to view Mercury's rare transit, 5:62—63

How Vera Rubin discovered dark matter, 6:26-31
How we discovered Planet Nine, 6:20-25

Hubble spies a sleeping giant, 7:16

The hunt for stars' hidden fingerprints, 10:46-51

I

I'll have a Cosmo, 12:58—61

Impacts could account for faint young Sun, 10:18
In a shark’s eye, 12:14

Ink spot, 6:66

Inside the historic mission to Europa, 4:22-27
Io’s atmosphere periodically collapses, 12:8

Is a cosmic career for you?, 1:32-33

Is it real?, 6:67

ISS gets an inflatable habitat, 8:8

J

Japan loses its X-ray satellite, 8:8

Jellyfish Nebula's inky injection created a pulsar, 4:13
Jet gives black hole clues, 11:10

JPL scientists make case for ice giant mission, 7:15
Juno may not be the fastest spacecraft after all, 11:12
Juno sets its sights on Jupiter, 8:20-25

Jupiter portrait reveals fresh details, 2:18

Jupiter's eerie northern lights, 7:12

Just an arcsecond!, 12:10
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K
Kickstarter shines a light on Tabby's Star, 9:14
Kneaded erasers, 1:68

L

Large solar storms strike Earth more often than thought, 2:13
Lava planet surprises astronomers, 7:8

Layer upon layer, 5:12

Lessons in planet migration, 9:12

The life and times of Stephen Hawking, 1:50-55
Light from distant stars, 10:12

Lightsaber star, 4:19

LIGO finds another set of gravity waves, 10:21
LISA Pathfinder completes first phase, 10:10
Listen to the stars, 5:20

Local galaxy is metal-poor, 9:15

Loneliest planet has a star after all, 5:18

Lonely, lonely planets, 8:12

The long journey to Mars grows by 2 years, 1:16
Looking low for aliens, 12:8

Lounging in Lyra, 7:14

Lunar cataclysms, 2:12

Lyra's summer bino treats, 9:70

M

Makemake has a moon, 8:9

Mapping the cold Milky Way, 6:13

Marketing the cosmos, 1:10

Martian gullies not carved by water, 11:17

MAVEN sees solar wind strip Mars gases, 3:21

The meaning of life in the universe, 10:8

Meet a small, awesome imaging scope, 8:60—63

Meet astronomy's West Coast Wizards, 11:53-55
Meet the master of stellar vistas, 12:52-57

Meet the next generation space telescope, 5:52—57
Mercury: Land of mystery AND enchantment, 2:30-35
Mercury motion, 1:19

The Milky Way and Andromeda have similar litters of stars, 1:13
The Milky Way through thick and thin, 7:22-27

Milky Way's first growth chart, 5:11

Milky Way's first stars shine in new Hubble view, 3:19
Missing petals, 8:18

MMS witnesses magnetic reconnection, 9:19

Moon formed in head-on collision, 5:11

Moon mound may be new kind of volcanism, 2:19

The Moon: still the best, 2:10

Much media ado about a SETI nothing, 12:9

Musing on the nearest star, 4:9

N

Naked-eye sunspot, 9:18

Neptune sports a new spot, 10:11

New habitable planet, 9:12

New Horizons unleashes torrent of Pluto science, 3:15
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New map plots 1.2 million galaxies, 11:10

New missions mine asteroid secrets, 4:28-33

New month, new target, 1:20

New solar system planet rumors wax and wane, 4:12
Newly discovered solar system object unveils new mystery, 12:17
No life in Mars-like Antarctica, 5:11

No new moons for Haumea, 9:12

No new stellar births in the galaxy’s center, 12:12
Nobel Prize awarded for neutrino mass, 2:15

Not science fiction, 1:14

Not the end of science, 6:12

Not the supernova you’re looking for, 12:13

The Nubium Whisker, 7:18

O

Observe from the center line, 8:56—57

Observe Mars at its best, 5:58-59

Observe the 100 brightest galaxies, 10:52-57
Observe wind-sculpted nebulae, 8:50-55

The octopus and E.T., 2:14

On Mars, the weather can get weird, 9:15

100+ years astronomical discoveries, 9:20-35, 44-67
Oxygen: The color of life, 3:28-33

P

Perseid meteor shower, 8:66

Phobos is cracking up, 3:12

Phoenix Cluster gets fresh look, 2:17

Plan now for the 2017 eclipse, 3:54-57

Planet forms around Sun-like star at an Earth-like distance, 8:12
'Planet Nine' from outer space, 5:9

Play ball!, 4:20

Pluto becomes the latest (and weirdest) possible ocean world, 10:13
Pluto surprises with blue skies, red water, 1:16

Pluto's 'floating hills' of water ice, 6:19

Pluto's moons revealed, 2:12

Possible self-made black holes sighted, 9:13

Protecting America's last dark skies, 6:54-59

Protostar growth spurt, 3:19

Puckish brilliance, 4:14

Pulsars and neutrinos, 7:10

Putting iOptron's new mount to the test, 12:62—63

Q

The quandary of predictability, 11:16
A quasar disappears, 5:17

Quasars yesterday and today, 6:7
The quest for distant Pluto, 7:64

R

The race to cosmic dawn, 3:22-27

Radar breaks on new Earth science orbiter, 1:17
The Red Planet, 4:66

Red Planet’s reversed riverbeds, 12:16
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Rehearse for eclipse day, 8:56-57

The remains of a Martian collision, 11:14

Resized planetaries, 4:21

Rocky discoveries on Mount Sharp are puzzling, 4:13

Rosetta spies water cycle on 67P, 1:12

Rosetta spots color changes and ice crystals on Comet 67P, 8:19
Run a double star marathon, 3:20

Run a non-Messier marathon, 3:58—63

S

Saturn's moons are young and active, 7:9

Scientist seeks new definition of planet, 3:19
Seasonal dust storms sighted on the Red Planet, 10:17
See the Pup, 2:20

Seek exoplanets from your backyard, 7:60-63
Seeking aliens that can see us, 7:8

SETI turns search to red dwarfs, 7:8

Seven dwarfs of winter, 12:18

Sharing the sky above Las Vegas, 2:54-57
Shifting hot spots on Jupiter's volcano moon lo, 3:16
Sizing up space rocks, 11:30-35

Sky-Watcher USA's hot new scope tested, 4:64—65
Sneaky binary, 10:10

Soft light, 4:68

The solar wind lights up two comets, 8:15

Space debris puts on fiery show, 3:12

Speedy stars create bow shocks, 5:16

Stargazing in the city, 2:58-63

Stellar neighbors, 7:66

Sterile neutrino search comes back lifeless, 12:8
Sticky Ceres, 2:12

Strange indeed, 3:10

Stubborn atmospheres bad for life, 9:12
Supermassive black holes common, 8:6
Supernova prediction leads to image, 4:12

The Super-Ultra HyperMoon, 11:8

Surface brightness, 9:16

Surprise meteorite strike, 6:13

Sweet autumn binaries, 11:64

T

A tail of copper, 1:18

Tales of the Astronomers Royal, 1:60-63
Target 25 gems in Leo, 2:48-53

Target gems of Scorpius, 6:60—63

Target our galaxy's dark nebulae, 7:50-55
The Taurid meteor shower, 10:20

10 tempting spring binocular targets, 5:60—61
Tharsis volcanoes made Mars tip over, 6:11
That's astronomy, too, 3:14

35 favorite double stars, 5:64—65

Three 'capital’ stars?, 4:18

Three’s company, 11:15

Time for a trade-in?, 8:6

Tiny, stormy stars are bad news for habitability, 3:13
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Titan’s grand canyons, 12:9

To invert or not?, 2:68

Top 10 space stories of 2015, 1:22-31
Transit of Mercury, 5:68

Treasures of Sagittarius, 8:67

True blue Moons, 11:18

U

Universe expanding faster than expected, 10:11
Untangling the magnetic universe, 4:44-49
Untangling the mysteries of Mars' water, 1:13

\Y

Variable stars, 11:66

Venus revisited, 10:24-29

View the Sun safely, 8:58-59

VLA helps unwrap solar flare questions, 4:12

\\

Waiting for Skynet, 10:16

We test Denkmeier's 3-D eyepieces, 5:66—-67

We test Nikon's hot new astrocamera, 2:66—67

We test Tele Vue's DeLite eyepieces, 3:64-65

We test Vixen's new eyepiece line, 6:64-65

The weirdest star in the galaxy keeps getting weirder, 12:16
We've come a long way, baby..., 2:9

A whale of a story, 3:18

What happens when stars collide, 2:44-45

What links galaxies and black holes?, 11:46-52

What makes a galaxy green?, 10:10

What's blowing bubbles in the Milky Way?, 5:44—49
When galaxies become cannibals, 12:20-25

When galaxies collide, 7:5

Where are the stars?, 5:8

Where are they?, 9:10

Where is amateur astronomy heading?, 4:61-63

White dwarf destroys companion, 2:19

White dwarfs, not black holes, cause strange signals, 5:17
Why are there so many black holes?, 8:26-33

Why do spiral galaxies spiral?, 12:7

Why we haven't found another Earth. Yet, 2:24-29

Will we ever decipher dark matter?, 11:6

A wrinkle in space-time confirms Einstein's gravitation, 5:22-27

Y

Young stars still form like the Sun, 12:8

Z

Zooming in on Pluto, 4:15
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AUTHOR

A

Alexander, Max

Explore the impact that killed the dinosaurs, 12:26-31
Amundson, Lauren

How Pluto got its name, 3:44-48
Andreo, Rogelio Bernal

Meet the master of stellar vistas, 12:52-57

B
Bakich, Michael E.
ALMA reveals dwarf galaxy with gravitational lens, 8:9
Astronomers spot brightest supernova ever, 5:13
Decipher the eclipse pattern, 8:58-59
Galaxies seen by peering through the Milky Way, 6:10
How astronomers measure brightness, 11:56—63
How bright is totality?, 8:10
Lava planet surprises astronomers, 7:8
Observe from the center line, 8:56—57
Observe Mars at its best, 5:58-59
Observe the 100 brightest galaxies, 10:52-57
100+ years of astronomical discoveries: 1910s, 9:22-23
100+ years of astronomical discoveries: 1920s, 9:24-25
Plan now for the 2017 eclipse, 3:54-57
Rehearse for eclipse day, 8:56-57
Run a non-Messier marathon, 3:58—63
Supernova prediction leads to image, 4:12
Target 25 gems in Leo, 2:48-53
Target gems of Scorpius, 6:60—63
35 favorite double stars, 5:64—65
View the Sun safely, 8:58-59
Berman, Bob
April Fool's!, 4:10
Attracted by the light, 6:8
Bob Berman's guide to cosmic rays, 11:20-25
Carrington trick-or-treat, 10:9
Exam time, 9:8
Feel the force, 7:6
Just an arcsecond!, 12:10
Marketing the cosmos, 1:10
The Moon: still the best, 2:10
Oxygen: The color of life, 3:28-33
Strange indeed, 3:10
The Super-Ultra HyperMoon, 11:8
Time for a trade-in?, 8:6
Where are the stars?, 5:8
Betz, Eric
Big boost for science in latest NASA budget, 4:19
Black hole pairs less common than thought, 1:12
Chatter increases in Milky Way's black hole, 1:12
Curiosity sees petrified sand dunes, 1:19
Dawn explains Ceres' salt, 4:21
Dawn mission reveals dwarf planet Ceres, 1:44-49
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Earth's cloaking device, 7:8

Enceladus has a global ocean, 1:12

ESO plucks a cosmic rose, 2:15

Famous quasar under the gravitational microlens, 5:11
Fermi's first extragalactic pulsar, 3:17

Green pea galaxy hints at cosmic evolution, 5:18
Heartbeats reveal a galaxy's age, 3:12

How the rubber ducky took shape, 2:18

Hubble spies a sleeping giant, 7:16

Inside the historic mission to Europa, 4:22-27
Jellyfish Nebula's inky injection created a pulsar, 4:13
JPL scientists make case for ice giant mission, 7:15
Large solar storms strike Earth more often than thought, 2:13
Loneliest planet has a star after all, 5:18

The long journey to Mars grows by 2 years, 1:16
MAVEN sees solar wind strip Mars gases, 3:21
Milky Way's first growth chart, 5:11

Milky Way's first stars shine in new Hubble view, 3:19
Moon formed in head-on collision, 5:11

No life in Mars-like Antarctica, 5:11

Nobel Prize awarded for neutrino mass, 2:15

Phoenix Cluster gets fresh look, 2:17

Pluto surprises with blue skies, red water, 1:16
Protecting America's last dark skies, 6:54-59

The race to cosmic dawn, 3:22-27

Radar breaks on new Earth science orbiter, 1:17
Seeking aliens that can see us, 7:8

SETI turns search to red dwarfs, 7:8

Space debris puts on fiery show, 3:12

Tharsis volcanoes made Mars tip over, 6:11

A wrinkle in space-time confirms Einstein's gravitation, 5:22-27

Block, Adam

Blast from the past, 2:69
Concentric contemplation, 3:68
Data and doughnuts, 5:69

High dynamic range imagery, 1:64
Is it real?, 6:67

Soft light, 4:68

Brown, Mike

C

How we discovered Planet Nine, 6:20-25

Carroll, Michael

Sizing up space rocks, 11:30-35

Cendes, Yvette

Untangling the magnetic universe, 4:44-49

Chaple, Glenn

Are we there yet?, 5:19

Asterism hunt, 8:14

Check this out, 6:14

Double your observing fun, 12:65
Light from distant stars, 10:12
Lounging in Lyra, 7:14

New month, new target, 1:20
Play ball!, 4:20
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Run a double star marathon, 3:20

See the Pup, 2:20

Sweet autumn binaries, 11:64
Conti, Dennis

Seek exoplanets from your backyard, 7:60-63
Cullen, Stephen G.

Is a cosmic career for you?, 1:32-33

D

Davis, Joel

How moon dust will put a ring around Mars, 12:46-51
Dorminey, Bruce

The Milky Way through thick and thin, 7:22-27

E
Eicher, David J.
ALMA spots monstrous infant galaxies, 4:17
Asteroid Day to highlight space rock dangers, 6:32-33
Behind the scenes at Kennedy Space Center, 7:44-49
Beyond belief on Pluto, 1:9
The big discovery, 9:6
Celebrating Stephen Hawking's legacy, 4:50-55
The day galaxies were born, 8:5
Did Charon once harbor an ocean?, 6:19
Galaxy fever, 3:9
How comets surprise us, 5:7
Jupiter's eerie northern lights, 7:12
The life and times of Stephen Hawking, 1:50-55
The meaning of life in the universe, 10:8
Musing on the nearest star, 4:9
100+ years of astronomical discoveries: 1970s, 9:52-55
100+ years of astronomical discoveries: 2000s, 9:64-67
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