
Astronomy Magazine 2017 Index 

     1 

SUBJECT 
 
A 
Abell 6 (planetary nebula), 1:73 
Abell 7 (planetary nebula), 12:73 
Abell 21 (Medusa Nebula), 1:44–45 
abiogenesis, 9:8 
Acrux (Alpha Crucis) (star), 9:72 
active galactic nuclei (AGN) 

discovery of, 5:8 
overview of, 8:18 

airglow, 4:73 
Aldebaran (star), relative size of, 6:12 
ALMA. See Atacama Large Millimeter/submillimeter Array (ALMA) 
Almach (Gamma Andromedae) (double star), 11:14 
Alpha Boötis (Arcturus) (star), relative size of, 6:12 
Alpha Centauri system, search for exoplanets in, 5:12 
Alpha Crucis (Acrux) (star), 9:72 
Alpha Cygni (Deneb) (star), relative size of, 6:12 
amateur astronomy 

brown dwarf discovered by amateurs, 10:15 
creating entertaining presentations, 3:10 
guidance and encouragement from, 3:18 
participation in search for exoplanets, 6:13 

Andromeda (constellation), observations within, 11:14 
Andromeda Galaxy (M31) 

evidence of dark matter in, 6:12 
observing, 11:14 
X-ray emissions, 7:16 

Antares (star) 
image of, 5:70 
image of surface, 12:15 
relative size of, 6:12 

antimatter, white dwarf mergers as possible source of, 9:18 
Apollo 16 mission, 12:13 
Apollo group asteroids, 2:16 
Arcturus (Alpha Boötis) (star), relative size of, 6:12 
argon, in atmosphere of Mars, 8:18 
Ariel (moon of Uranus), Voyager 2 mission to, 10:47 
Arsia Mons (feature on Mars), 7:12 
ASASSN-14li (tidal disruption), 7:13 
ASASSN-15lh (SN 2015L) (supernova), 4:16 
asterisms, seasonal guide to observing, 1:60–62 
asteroid belts 

main belt comets, 4:28–33 
mass of, 5:14 
two in nearby star system, 9:12 

Asteroid Redirect Mission, 1:11 
asteroids 

See also names of specific asteroids 
Apollo group, 2:16 
binary star system with field of, 7:13 
Chicxulub asteroid and crater, 3:8 
future missions to, 5:8 
Jupiter-trailing, 5:8 
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mass of largest, 5:14 
observing, 10:18 
preparing for impacts, 3:13 
Trojan, 4:13 
youngest pair known, 7:13 

astroimaging 
giant planets, 10:52–55 
giving new life to old images, 7:12 
Hydrogen-alpha, 3:34 
luminance filters, 4:35 
maker of filters, 11:52–57 
of Moon with smartphone, 6:62 
profile of husband-and-wife team, 1:50–53 
smartphone-to-telescope adapters, 3:58–61 
solar eclipses, 4:50–51, 8:68–69, 70–73 
speckle imaging, 2:16 
without telescopes, 5:52–57 

astronauts 
Gene Cernan, 5:21 
John Glenn, 3:16 
long-term effects of radiation exposure, 10:16 
Piers Sellers, 5:21 

astronomers 
Clyde Tombaugh, 3:16 
Percival Lowell, 4:44–49 

astronomical sketching 
See also subjects of sketches by name 
distorted edge-on galaxies, 3:66 
effects of on memory, 2:68 
Hickson groups, 6:64 
Kepler Crater, 11:64 
profile of sketcher, 2:58–61 
sandpaper blocks, 5:64 
solar eclipses, 9:66 
weatherproof paper, 12:70 

astronomy 
advantage of different spectral regions, 7:35 
determining cardinal points of direction, 10:45 
effects of weather on observations, 4:52–57 
Japanese programs and projects, 3:44–49 
observations within 10° of North Celestial Pole, 12:14 
observations within Taurus, 12:62–66 
observing motion, 7:10 
patterns and rhythms in, 2:10 
promoting children’s interest in, 12:33–35 
recommending astronomy-related equipment, 12:16 
roundness of objects in space, 5:10, 9:44–45 
talking about, 10:58–61 
top ten observations in January, 1:66 
top ten stories of 2016, 1:18–25 
virtual reality and, 2:63–65 

Astronomy Rewind project, 7:12 
Atacama Large Millimeter/submillimeter Array (ALMA) 

icy ring around Fomalhaut, 9:15 
organic molecules within triple-protostar system, 10:14 
overview of, 12:56–61 
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aurorae, fastest flickering, 12:15 
AWI0005x3s (red dwarf), 2:13 
 
B 
Baby (Soul) Nebula (IC 1848), 2:72 
Bagnold Dunes (feature on Mars), 9:14 
Bailly Crater (feature on Moon), 3:71, 4:73 
Barnard 22 (dark nebula), 6:72 
Barnard 26 (dark nebula), 8:89 
Barnard 27 (dark nebula), 8:89 
Barnard 28 (dark nebula), 8:89 
Barnard 33 (Horsehead Nebula), 8:89 
Barnard 343 (dark nebula), 3:71 
Barnard 361 (dark nebula), 1:73 
Barnard’s Loop, 8:89 
barred spiral galaxies, 3:50–53. See also names of specific barred spiral galaxies 
Beagle 2 lander, 3:14 
Bennu (asteroid), 4:13 
BepiColombo mission, 1:24 
Berkeley 3 (open cluster), 3:70 
Betelgeuse (red giant star) 

pronunciation of name, 10:10 
relative size of, 6:12 
spin of, 4:13 

Big Bang 
light inflation particle, 10:12 
as a singularity, 2:34 

binary star systems (double stars) 
See also names of specific binary star systems 
of brown dwarfs, 10:13 
containing millisecond pulsars, 4:18 
derived from triple, 1:10 
dust disks around, 2:13 
exoplanet orbiting, detected through gravitational lensing, 1:10 
gamma-ray binaries, 2:13 
observational marathon, 3:34 
observing in fall, 9:64 
percentage of in Omega Nebula open cluster, 6:13 
prevalence of birth of stars in pairs, 10:19 

binocular astronomy 
galaxies, 5:20 
galaxies within Ursa Major, 6:64 
globular clusters, 7:68, 9:68 
latest models of binoculars, 11:58–59 
observations within Cancer, 5:66 
observations within Capricornus, 10:68 
observations within Orion, 2:70 
observations within Puppis, 3:68 
open clusters, 1:69 
solar eclipses, 8:78 
star clusters, 11:68 
Triangulum Galaxy, 12:68 

black holes 
alignment affected by exploding star, 10:19 
closest orbiting star, 7:13 
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collisions between, 1:11 
composition of supermassive, 8:18 
ejected from galaxy after merger, 9:13 
formation of, 7:15 
formation scenarios for stellar-mass, 12:12 
imaging region immediately surrounding, 8:13 
infinite density, 11:45 
jets viewed through gravitational lensing, 12:18 
mass of, 6:16 
measuring center of, 1:11 
measuring magnetic field of, 1:11 
molecular-sized generated in lab, 10:12 
obscured gas from merging, 9:13 
production of heavy elements, 12:13 
record-setting tidal disruption event, 6:15 
ripping apart star, 7:13 
simulating space around, 10:8 
solar masses required to produce, 12:45 
stellar tidal disruption, 2:16 
theoretical maximum size of, 2:13 
two supermassive in same galaxy, 9:13 
two supermassive orbiting each other, 11:12 

Blinking Planetary Nebula (NGC 6826), 1:45 
blue dwarfs, 1:13 
Blue Origin, 1:23 
Blue Snowball Nebula (NGC 7662), 11:14 
Boösaule Montes (feature on Io), 2:12 
Borisov (Comet C/2016 R3), 1:8 
boron, on Mars, 4:18 
Breakthrough Initiatives 

Breakthrough Listen project, 3:13 
Breakthrough Starshot project, 12:8 
search for exoplanets in Alpha Centauri system, 5:12 

brown dwarfs 
binary star system with asteroid belt, 7:13 
discovered by amateur astronomers, 10:15 
discovered through gravitational lensing, 3:12 
doughnut-shaped dust clouds surrounding, 1:10 
magnetic activity cycles, 3:16 
prevalence of, 11:15 
“triple” system found to be binary, 10:13 

Bug Nebula (NGC 6302), 1:45 
 
C 
Caldwell 56 (Skull Nebula; NGC 246), 7:73, 8:89 
Callisto (moon of Jupiter) 

shadow transits, 5:18 
Voyager 1 mission to, 10:24–25 

Cancer (constellation), binocular observations within, 5:66 
Capricornus (constellation), binocular observations within, 10:68 
Carina Nebula (NGC 3372) 

images of, 5:71, 9:72 
photoevaporation, 3:19 

Cassini spacecraft 
final dives by, 8:18, 9:14 
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goals during final days of mission, 1:26–33 
last image of Earth, 8:12 
overview of mission, 9:28–33 

Cat’s Eye Nebula (NGC 6543), 1:45 
Cat’s Paw Nebula (NGC 6334), 6:74 
CDF-S XT1 (X-ray transient), 8:16 
Centaurus (constellation), observations within, 6:44–49 
Cepheid variable stars, 7:12 
Ceres (dwarf planet) 

cryovolcanos, 6:16 
image of, 9:8 
Ione mountain, 6:16 
landslides on, 8:12 
loss of mountains, 7:18 
organic molecules on, 6:13 
surface of, 5:21 
transient atmosphere on, 8:13 
water on, 4:12 

Cernan, Gene, 5:21 
Chandra X-ray Observatory, deep-field X-ray image, 5:19, 8:16 
Chandrayaan-1 spacecraft, 7:18 
Charon (moon of Pluto) 

naming conventions for surface features, 6:12 
red staining on, 1:11 

Chicxulub asteroid and crater, 3:8 
Christmas Tree Cluster (NGC 2264), 4:72 
circumstellar disks, 3:21 
climate change and global warming, geoengineering efforts, 5:13 
CMB. See cosmic microwave background (CMB) 
CMEs (coronal mass ejections), 12:13 
Coalsack (dark nebula), 9:72 
Cold Atom Laboratory, 7:15 
Comet 41P/Tuttle-Giacobini-Kresak, 7:72 
Comet 45P/Honda-Mrkos-Pajdušáková 

images of, 5:72, 9:73 
radar data, 6:13 

Comet 67P/Churyumov-Gerasimenko 
changes to, during approach to Sun, 7:12 
outbursts from, 1:11 
Philae lander imaged, 1:11 

Comet 73P/Schwassmann-Wachmann, 6:13 
Comet 332P/Iyeka-Murakami, 1:16 
Comet C/2015 ER61 (PANSTARRS), 8:88 
Comet C/2016 R3 (Borisov), 1:8 
Comet C/2016 U1 (NEOWISE), 4:73 
comets 

See also names of specific comets 
main belt, 4:28–33 
Messier’s work with, 2:54–57 
molecular oxygen produced by, 9:13 
in Oort Cloud, 12:13 
as source of Earth’s xenon, 10:13 
tails of, 11:12 
vaporized, 5:13 

Cone Nebula (NGC 2264), 4:72 
constellations 
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See also names of specific constellations 
alpha stars, 7:16 
containing a segment of the ecliptic, 3:12 
lack of standard boundaries, 2:35 
pronunciation of names, 10:10 

Cordelia (moon of Uranus), Voyager 2 mission to, 10:48 
coronal mass ejections (CMEs), 12:13 
cosmic dust, 4:8 
cosmic holes, 7:13 
cosmic inflation, 10:12 
cosmic microwave background (CMB) 

cosmic holes in, 7:13 
dark matter and temperature of, 2:12 

cosmic rays 
Cosmic Ray Energetics and Mass module, 12:18 
emitted by Milky Way, 1:20 

cosmic web, 5:13 
Crab Nebula (M1), 9:18 
craters, lull in formation of on Mars, 8:13. See also names of specific craters 
Crux (Southern Cross) (constellation), 9:72 
Curiosity rover 

image of, 10:14 
software for wheel control, 11:8 
view of Bagnold Dunes, 9:14 

Cygnus A (elliptical galaxy), 9:13 
 
D 
dark matter 

in Andromeda Galaxy, 6:12 
death of physicist who confirmed existence of, 4:19 
distribution of Milky Way’s satellite galaxies, 8:17 
LUX-ZEPLIN detector, 1:8, 7:12 
map of, 12:13 
overview of, 11:30–35 
possible smooth structure of, 4:12 
simulations of galaxy formation in presence of, 8:13 
temperature of CMB and, 2:12 
timing of infiltration in galaxies, 7:15 

DayStar Calcium Quark eyepiece filter, 2:66–67 
Deep Space Climate Observatory (DSCOVR) spacecraft, 9:8 
Delta Cephei (star), 7:12 
Deneb (Alpha Cygni) (star), relative size of, 6:12 
depleted galaxies, 3:21 
detached objects, 1:13 
Dione (moon of Saturn) 

Cassini mission to, 1:29–31 
Voyager mission to, 10:30–31 

double stars. See binary star systems (double stars); names of specific binary star systems 
Dreyer’s Nebula (IC 2169), 4:72 
DSCOVR (Deep Space Climate Observatory) spacecraft, 9:8 
Dumbbell Nebula (M27), 1:45 
Dunning-Kruger effect, 6:14 
dust clouds 

composition of, 10:45 
doughnut-shaped surrounding brown dwarf, 1:10 
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youngest known, 7:13 
dwarf galaxies, faintest known, 3:13. See also names of specific dwarf galaxies 
dwarf planets, roundness of, 9:44. See also names of specific dwarf planets 
DWB 111 (Propeller Nebula), 10:72 
 
E 
Eagle Nebula (M16), 10:19 
Earth 

albedo of, 3:19 
apparent size of Sun from, 4:14 
axial tilt, 5:19 
comets as source of xenon on, 10:13 
composition of, 10:14 
composition of sunlight reaching, 1:13 
“counter Earth” theory, 10:44 
distance required for supernova to destroy life, 9:15 
effects of dying Sun on, 4:12 
effects of solar eruptions, 8:13 
electrical storm in radiation belts, 2:13 
gaining versus losing mass, 4:34 
image of from Cassini, 8:12 
length of seasons on, 5:19 
measuring magnetic field of, 7:18 
mineral composition and tectonics, 5:16 
movement of magnetic poles, 7:18 
proof of heliocentric orbit, 3:35 
size of Sun compared to, 9:14 
weight of, 10:14 
wobble of axis, 3:35 

earthshine, 7:20 
EBLM J0555–57Ab (star), 11:17 
eclipses. See solar eclipses 
Eight Burst Nebula (NGC 3132), 1:45 
Einstein@Home tool, 4:8 
ELANs (enormous Lyman-alpha nebulae), 6:16 
elliptical galaxies, observing, 3:50–53. See also names of specific elliptical galaxies 
emission nebulae 

See also names of specific emission nebulae 
image of, 4:13 
observing, 5:44–48 

Enceladus (moon of Saturn) 
axial tilt of, 10:19 
Cassini mission to, 1:30–32 
methanol in plumes of, 11:17 
ocean beneath surface of, 11:27–28 
prospects for life on, 8:12 
Voyager mission to, 10:30–32 
water on, 8:12 

enormous Lyman-alpha nebulae (ELANs), 6:16 
entropy, 10:16, 11:66 
Epsilon Eridani (star system), 9:12 
ESA (European Space Agency). See names of specific spacecraft and missions 
Eskimo Nebula (NGC 2392), 1:45 
ESO 378-1 (planetary nebula), 1:44–45 
Eta Carinae (binary star system), 2:12 
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Europa (moon of Jupiter) 
future mission to, 1:12, 6:8, 15, 7:8 
ocean beneath surface of, 11:26–27 
shadow transits, 5:18 
transit of, 9:13 
Voyager 1 mission to, 10:24–26 
water geysers on, 1:12, 2:8 

Europa Clipper spacecraft, 7:8 
European Space Agency (ESA). See names of specific spacecraft and missions 
Event Horizon Telescope, 1:24, 8:13 
ExoMars spacecraft 

crash landing, 2:8 
crash of Schiaparelli lander, 3:21 
mission of, 1:20 

exoplanets. See extrasolar planets (exoplanets) 
Explore Scientific ED80 apochromatic refractor, 4:64–65 
extrasolar planets (exoplanets) 

See also names of specific exoplanets 
amateur participation in search for, 6:13 
brightest observable stars hosting, 12:8 
density of Styrofoam, 9:13 
detected through gravitational lensing, 1:10 
discovery of Saturn-sized, 4:13 
Earth-like, 8:12, 11:13 
efforts to directly image, 3:8, 4:8 
first detected by orbital motion in A-type star’s habitable zone, 2:14 
formation of, 6:24–30, 11:13 
gas giants mistaken for rocky worlds, 11:13 
ghost worlds, 9:46–49 
good candidates for life, 8:14 
with hot atmospheres, 8:12 
hotter than some stars, 10:13 
inaccuracies in news reporting of, 1:8 
inducing seismic waves in star’s surface, 6:12 
magnetic fields of, 1:11, 9:12 
mini-Neptunes, 4:22–27, 8:12 
Neptune-sized, 4:19 
orbital resonance, 9:12 
orbiting each other, 11:13 
orbiting M-dwarf stars, 8:12, 14 
orbiting neutron stars, 11:12 
orbiting red dwarfs, 6:13 
orbiting Tau Ceti, 12:15 
possibility of life traded between, 10:15 
potentially identified by Kepler, 10:17 
primordial atmosphere, 9:13 
raining gemstone-like materials, 4:13 
ring systems, 10:14 
search for, in Alpha Centauri system, 5:12 
search for super-Earths and sub-Neptunes, 4:22–27 
seven Earth-sized planets in system, 7:8 
stellar flares and habitability, 10:15 
super-Earths, 4:22–27, 8:12 
Venus-like, 8:12 
working around noisy data to discover, 4:12 
“zombie” planets, 11:12 
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extraterrestrial life 
Breakthrough Listen experiment, 2:13 
disagreement on definition of life, 9:10 
false alarms, 9:34–35 
good exoplanet candidates for, 8:14 
organic molecules within triple-protostar system, 10:14 
parameters of search for, 9:44 
possibility of life traded between exoplanets, 10:15 
possibility of on Pluto, 4:13 
possible chemical ingredients for, on Titan, 12:15 
prospects for on Enceladus, 8:12 
search for, 3:13 
white dwarf atmosphere containing building blocks for, 6:15 

Eyes (galaxy pair) (NGC 4435 and NGC 4438), 12:72 
 
F 
FAST (Five hundred meter Aperture Spherical Telescope), 2:13 
fast radio bursts (FRBs) 

app for detecting, 6:13 
learning from long journey of, 3:16 
overview of, 1:22 
pinpointing source of, 5:16 
possible artificial origin of, 7:13 

Fermi bubbles, 7:13 
Fermi Gamma-ray Space Telescope, billionth gamma ray detected by, 9:8 
filters, 11:52–57 
Fine Ring Nebula (planetary nebula), 1:45 
fireballs, brightest from 1988 to 2017, 10:12 
56 Andromedae (double star), 11:14 
Flame Nebula (NGC 2024), 8:89 
FO Aquarii (double-star system), 5:13 
Fomalhaut (star), icy ring around, 9:15 
Football Cluster (Wishing Well Cluster; NGC 3532), 2:73 
47 Tucanae (NGC 104) (globular cluster) 

black hole-white dwarf pair, 7:13 
possible black hole at center of, 6:16 

49 Librae (star), 5:13 
FRB 150807 (fast radio burst), 3:16 
FRBs. See fast radio bursts (FRBs) 
 
G 
Gaia spacecraft, 6:31–35 
Galactic/Extragalactic ULDB Spectroscopic Terahertz Observatory (GUSTO), 7:13 
galaxies 

See also names of specific galaxies; names of specific types of galaxies 
blueshifted, 12:44–45 
depleted, 3:21 
distribution of matter and gravitational acceleration, 6:13 
effect of too many supernovae on, 4:12 
formation of disk-like, 4:14 
gas tentacles, 12:8 
gravitational lensing and, 10:12, 11:17 
Hoag-type, 5:16 
Hubble’s classification system, 3:50–53 
mass lost when falling into clusters, 10:13 
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merger of, 12:18 
more molecular gas found in distant, 11:13 
observing edge-on, 3:50–53 
observing in fall, 11:46–51 
observing with binoculars, 5:20 
oldest known, 12:13 
photons trapped by young, 5:14 
revised number of, 2:16, 3:8, 6:18–23 
simulations of formation in presence of dark matter, 8:13 
star formation affected by quasars, 12:18 
star formation hidden by dust, 7:12 
star formation in, ten billion years ago, 4:18 
star formation in low-mass, 4:13 
young but unusually large and inactive, 8:17 

galaxy clusters 
See also names of specific galaxy clusters 
alignment of centers, 10:13 
gravitational lensing, 2:28–33 
hot intracluster gas, 10:13 
iron formation, 11:13 
magnetic fields of, 7:13 
mass lost by galaxies falling into, 10:13 

Galaxy Evolution Explorer (GALEX), stellar flares and habitability of exoplanets, 10:15 
galaxy quenching, 11:15 
Gale Crater (feature on Mars), 12:13 
Gamma Andromedae (Almach) (double star), 11:14 
gamma rays 

detecting high-energy, 11:45 
gamma-ray background, 4:13 
gamma-ray binaries, 2:13 
glow at center of Milky Way, 11:15  
from pulsars, 9:12 

Ganymede (moon of Jupiter) 
possible ocean beneath surface of, 11:28 
shadow transits, 5:18 
Voyager 1 mission to, 10:24–26 

Giant Impact Hypothesis, 1:12 
GJ1132b (exoplanet), 8:12 
Glenn, John, 3:16 
globular clusters 

See also names of specific globular clusters 
observing in fall, 9:50–53 
observing in summer, 7:68 
observing with binoculars, 9:68 

GOES-R satellite, 3:8 
GOTO (Gravitational-wave Optical Transient Observer), 11:13 
GRAIL spacecraft, 3:13 
Grand Tack model, 2:26 
gravitational lensing 

brightest galaxies and, 10:12 
discovery of brown dwarf through, 3:12 
exoplanet detected through, 1:10 
Frontier Fields program, 11:74 
galaxies viewed through, 11:17 
by galaxy clusters, 2:28–33 
jets from supermassive black hole viewed through, 12:18 
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gravitational waves 
detection of third by LIGO, 10:13 
formation scenarios for stellar-mass black holes, 12:12 
laser improvements and, 6:17 
overview of, 1:24, 11:18–23 
spin rates of neutron stars and, 4:13 

Gravitational-wave Optical Transient Observer (GOTO), 11:13 
gravity waves, 5:21 
Great Dark Spot (feature on Neptune), 10:48 
Great Red Spot (feature on Jupiter), 6:15, 11:13 
Green Bank Telescope, 2:13 
Gum 12 complex, 1:73 
GUSTO (Galactic/Extragalactic ULDB Spectroscopic Terahertz Observatory), 7:13 
 
H 
HAT-P-2b (exoplanet), 6:12 
HAT-P-7b (exoplanet), 4:13, 9:12 
HAT-P-26b (exoplanet), 9:13 
Hawking, Stephen, tribute to, 1:54–59 
HD 163296 (star), 4:13 
HD 172555 (star), 5:13 
Heart Nebula (IC 1805), 2:72 
Heckathorn-Fesen-Gull 1 (planetary nebula), 1:73 
helium-shell core events, 1:11 
Helix Nebula (NGC 7293), 1:44–45 
Herschel, William, 6:8 
Hickson groups, 6:64 
High Resolution Echelle Spectrometer (HIRES), 6:13 
Hoag-type galaxies, 5:16 
Hockey Stick Galaxy (NGC 4656-7), 3:66, 9:73 
Homunculus Nebula, 2:12 
Hooker Observatory, centennial of, 5:28–33 
Horsehead Nebula (Barnard 33), 8:89 
hot molecular cores, 2:19 
Hourglass Nebula (MYCN 18), 1:45 
HS 2220+2146 (binary star system), 1:10 
Hubble constant, “local void” and, 10:12 
Hubble Space Telescope (HST) 

algorithm for sorting through proposals, 8:8 
Frontier Fields program, 11:74 
image of Mars and Phobos, 11:15 
measuring deflection of light around white dwarf, 10:12 

Hubble’s Variable Nebula (NGC 2261), 4:72 
Hydra (moon of Pluto), naming conventions for surface features, 6:12 
hydrogen 

on Mars, released during seismic activity, 1:10 
in Milky Way, 2:8 

Hydrogen-alpha (Hα) 
solar eclipses, 3:34 
Sun, 5:72 

hydroxyl, 3:21 
Hyperion (moon of Saturn), 1:33 
hypervelocity stars, 3:23–27, 11:13 
 
I 
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Iapetus (moon of Saturn), 1:32 
IAU (International Astronomical Union), common star names, 3:19 
IC 418 (Spirograph Nebula), 1:45 
IC 423 (reflection nebula), 6:72 
IC 424 (reflection nebula), 6:72 
IC 1369 (open cluster), 1:73 
IC 1396 (emission nebula), 9:73 
IC 1805 (Heart Nebula), 2:72 
IC 1848 (Baby [Soul] Nebula), 2:72 
IC 2087 (reflection nebula), 6:72 
IC 2118 (Witch Head Nebula), 3:72 
IC 2163 (barred spiral galaxy), 11:73 
IC 2163 (spiral galaxy), 3:13 
IC 2169 (Dreyer’s Nebula), 4:72 
IC 2177 (hydrogen cloud), 12:73 
IC 2944 (Lambda Centauri Nebula; Running Chicken Nebula), 7:72 
IC 4406 (Retina Nebula), 1:45 
IC 5148 (Spare Tire Nebula), 1:44–45 
Idunn Mons (feature on Venus), 2:13 
InSight lander 

delayed launch of, 1:20 
new timeline for, 1:13 

Interface Region Imaging Spectrograph (IRIS) probe, extension for, 1:11 
International Astronomical Union (IAU), common star names, 3:19 
International Space Station (ISS) 

Cosmic Ray Energetics and Mass module, 12:18 
Neutron star Interior Composition Explorer (NICER), 11:8 

Io (moon of Jupiter) 
Boösaule Montes, 2:12 
Loki Patera, 9:13 
shadow transits, 5:18 
Voyager 1 mission to, 10:24–26 

Ione mountain (feature on Ceres), 6:16 
IRAS 16293-2422 (triple-protester system), 10:14 
IRIS (Interface Region Imaging Spectrograph) probe, extension for, 1:11 
Iris Nebula (NGC 7023; LBN 487), 11:73 
iron 

concentration of in galaxy clusters, 11:13 
iron-and-sulfur clusters, 11:13 

irregular galaxies, 3:50–53. See also names of specific irregular galaxies 
ISS. See International Space Station (ISS) 
 
J 
J1407b (exoplanet), 2:12 
Juno spacecraft 

See also Jupiter 
change in orbit, 6:17 
early results from, 10:17 
enters safe mode, 2:12 
image of Great Red Spot, 11:13 
north pole of Jupiter, 1:10 
overview of, 1:22 

Jupiter 
See also Juno spacecraft; names of moons orbiting 
albedo of, 3:19 
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apparent size of at Moon’s distance, 5:12 
apparent size of Sun from, 4:14 
atmosphere of, 10:21–23 
axial tilt, 5:19 
composition of, 10:21–23 
double shadow transits of moons, 5:18 
early results from Juno mission, 10:17 
Great Cold Spot, 8:8 
Great Red Spot, 6:15, 11:13 
if traded places with Mars, 2:19 
image of north pole, 1:10 
imaging, 10:52–54 
length of day on, 10:32 
length of seasons on, 5:19 
magnetic field of, 8:8, 10:23–24 
moons of, 10:24–27 
overview of missions to, 10:20–27 
rings around, 10:26 
size of Sun compared to, 9:14 
stars visible from north pole of, 12:12 

 
K 
Kamioka Observatory, 3:12 
KBOs (Kuiper Belt objects), 1:23 
Keck Observatory, 5:13 
KELT-9b (exoplanet), 10:13 
KELT-11b (exoplanet), 9:13 
Kepler 11145123 (star), 3:14 
Kepler Crater (feature on Moon), 11:64 
Kepler-1625b (exoplanet), 12:12 
Kerberos (moon of Pluto), naming conventions for surface features, 6:12 
KIC 7917485b (exoplanet), 2:14 
KIC 8462852 (Tabby’s Star), 9:18 
KIC 9832227 (contact binaries), 5:13 
KIC 11145123 (star), 5:10 
King 10 (open cluster), 8:89 
Kuiper Belt objects (KBOs), 1:23 
 
L 
L1448 IRS3B (triple star system), 3:21 
Lambda Centauri Nebula (Running Chicken Nebula; IC 2944), 7:72 
Large Magellanic Cloud (LMC) 

hypervelocity stars and, 11:13 
image of, 8:88 
magnetic field between Milky Way and, 9:13 
3-D renderings of, 11:44 

Laser Interferometer Gravitational-wave Observatory. See LIGO (Laser Interferometer Gravitational-wave Observatory) 
Laser Interferometer Space Antenna (LISA), 10:8 
lasers, technological advances in, 6:17 
LBN 487 (Iris Nebula; NGC 7023), 11:73 
lenticular galaxies, 3:50–53 
LHS 1140b (exoplanet), 8:14 
life, origin of 

See also extraterrestrial life 
abiogenesis, 9:8 
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scientific truth and spiritual beliefs, 12:10 
two periods of good conditions for on Earth, 5:13 

light 
composition of sunlight, 1:13 
crepuscular rays, 10:71 
dark sky conditions, 1:21, 9:54–59, 60–63 
light pollution, 1:21 
measuring deflection of, 10:12 
perception of purple, 9:20 
produced by stars in Milky Way, 12:13 
reflected from high clouds, 7:20 
Sun pillars, 10:44–45 

light inflation particle, 10:12 
LIGO (Laser Interferometer Gravitational-wave Observatory) 

detection of third gravitational wave, 10:13 
online after upgrades, 4:13 
overview of, 11:18–23 

Lion Nebula (Sharpless 2-132), 3:71 
LISA (Laser Interferometer Space Antenna), 10:8 
Little Cub (dwarf galaxy), 11:15 
Little Dumbbell Nebula (M76), 1:45 
Little Ghost Nebula (NGC 6369), 1:45 
LMC. See Large Magellanic Cloud (LMC) 
LMC P3 (gamma-ray binary), 2:13 
Lobster Nebula (NGC 6357), 6:74, 10:74 
Local Group of galaxies 

effect of superclusters on, 7:28–33 
inside “local void,” 10:12 

Loki Patera (feature on Io), 9:13 
Lowell, Percival, 4:44–49 
LP 40-365 (white dwarf), 12:13 
Lunar X effect (feature on Moon), 12:72 
LUX-ZEPLIN dark matter detector, 1:8, 7:12 
Lyman-alpha blobs, 6:16 
Lyot Crater (feature on Mars), 10:13 
 
M 
M1 (Crab Nebula), 9:18 
M4 (globular cluster), 5:73 
M6 (open cluster), 6:70–71 
M7 (Ptolemy’s Cluster), 10:71 
M15 (globular star cluster), 10:72 
M16 (Eagle Nebula), 10:19 
M17. See Omega Nebula (M17) 
M27 (Dumbbell Nebula), 1:45 
M31. See Andromeda Galaxy (M31) 
M42. See Orion Nebula (M42) 
M46 (open cluster), 11:73 
M47 (open cluster), 11:73 
M49 (elliptical galaxy), 11:72 
M51 (Whirlpool Galaxy), 4:73 
M57 (Ring Nebula), 1:45, 8:8 
M72 (globular cluster), 1:73 
M76 (Little Dumbbell Nebula), 1:45 
M77 (spiral galaxy), 1:8 
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M78 (reflection nebula), 8:89, 12:74 
M87 (elliptical galaxy), 11:8 
M89 (elliptical galaxy), 9:72 
M97 (Owl Nebula), 1:44–45 
MACHOs (massive compact halo objects), 7:12 
magnetars 

millisecond, 1:13 
pulsar with properties of, 1:12 
switching between pulsars and, 5:12 

magnetic fields 
of black holes, 1:11 
of brown dwarfs, 3:16 
of Earth, 7:16 
of exoplanets, 1:11, 9:12 
of galaxy clusters, 7:13 
of Jupiter, 8:8, 10:23–24 
of Milky Way, 9:13 
of Moon, 12:13 
of neutron stars, 12:44 
of Saturn, 10:33 
of Uranus, 11:12 

main belt comets, 4:28–33 
Mallincam SkyRaider DS2.3 Plus video system, 11:62–63 
MAMMOTH-1 (enormous Lyman-alpha nebulae), 6:16 
Mars 

See also names of specific missions to 
albedo of, 3:19 
apparent size of at Moon’s distance, 5:12 
apparent size of Sun from, 4:14 
argon in atmosphere of, 8:18 
Arsia Mons, 7:12 
axial tilt, 5:19 
Bagnold Dunes, 9:14 
boron on, 4:18 
cauliflower-shaped silica nodules, 4:14 
formation of mineral structures, 3:13 
Gale Crater, 12:13 
hydrogen released during seismic activity, 1:10 
images of, 1:72, 5:70, 11:15 
interruptions in communication with missions to, 11:17 
length of seasons on, 5:19 
lull in crater formation on, 8:13 
Lyot Crater, 10:13 
missions to, 10:19 
Mount Sharp, 10:13, 14 
Olympus Mons, 2:12 
Perseverance Valley, 9:14 
retrograde loop of, 9:73 
sites for future rover landing, 6:8 
size of Sun compared to, 9:14 
stream formation on, 9:18 
Thaumasia Planum, 1:13 
use of drones on, 7:34 
Utopia Planitia, 3:13, 4:14 
volcanic activity on, 1:13 
water on, 3:13, 4:14, 7:22–27, 9:13, 10:13 
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winds and atmospheric circulation, 2:16 
zinc and germanium on surface, 12:13 

Mars Atmosphere and Volatile Evolution spacecraft. See MAVEN (Mars Atmosphere and Volatile Evolution) spacecraft 
Mars Reconnaissance Orbiter (MRO) 

image of Curiosity rover, 10:14 
number of orbits, 8:18 

Massey, Alex, 2:58–61 
massive compact halo objects (MACHOs), 7:12 
MAVEN (Mars Atmosphere and Volatile Evolution) spacecraft 

avoiding collision with Phobos, 7:16 
ultraviolet imaging, 2:16 

Mayrit 1701117 (brown dwarf), 9:12 
MBM 55 (molecular cloud), 4:72 
MCG+07-33-027 (spiral galaxy), 1:74 
Medusa Nebula (Abell 21), 1:44–45 
Mercury 

albedo of, 3:19 
apparent size of Sun from, 4:14 
axial tilt, 5:19 
images of, 4:73 
lithospheric buckling, 3:14 
meteorite impacts, 11:13 
position of at dusk, 4:12 
roundness of, 5:10 
scarps on, 1:16 
size of Sun compared to, 9:14 

Messier, Charles, 2:50–53, 8:8 
Messier catalog, 2:20 
meteor showers, 1:72, 5:71 
meteorites 

authenticating purchases of, 4:35 
Egyptian dagger made from meteoritic metals, 8:82 
extrasolar, 11:44 
impacting Mercury, 11:13 
increasing understanding of, 8:82 
silica in, 10:13 
sounds preceding strikes by, 6:12 
source of dust falling to Earth, 5:13 

Milky Way Galaxy 
active past of black hole at center of, 8:18 
catalog of elements in stars of, 5:12 
cosmic rays emitted by, 1:20 
distant stars in halo of, 1:34 
distribution of satellite galaxies, 8:17 
Fermi bubbles, 7:13 
gamma-ray glow at center of, 11:15 
hydrogen survey, 2:8 
images of, 3:70, 6:72, 7:73, 11:72 
infrared image of nucleus, 2:74 
inside “local void,” 10:12 
interaction with Sagittarius Dwarf galaxy, 5:8 
magnetic field between satellite galaxies and, 9:13 
map of light produced by, 12:13 
mapping of ionized hydrogen component, 8:13 
mass of, 5:13 
stars visible to naked eye, 1:35 
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swarms of gas created at center of, 5:21 
3-D map project, 6:31–35 

millisecond magnetars, 1:13 
millisecond pulsars (MSPs), 4:18 
Mimas (moon of Saturn) 

Cassini mission to, 1:31 
Voyager mission to, 10:30 

Minerva supercomputer, 5:12 
Mir space station, 4:10 
Mira (Omicron Ceti) (variable star), relative size of, 6:12 
mirages, 3:20 
Miranda (moon of Uranus), Voyager 2 mission to, 10:47 
Montes Alps (feature on Moon), 7:73 
Moon (Earth’s) 

age of magnetic field, 12:13 
albedo of, 3:19 
apparent size of (Moon illusion), 1:64 
Bailly Crater, 3:71, 4:73 
daytime observation of, 10:66 
evidence of dry interior, 12:13 
First Quarter Moon, 4:68 
formation of, 1:12, 3:13 
Giant Impact Hypothesis, 1:12 
images of, 2:72–73, 4:73, 8:12, 11:73 
imaging with smartphone, 6:62 
Kepler Crater, 11:64 
Lunar X effect, 12:72 
Montes Alps, 7:73 
observing motion of, 7:10 
observing New Moon, 7:35 
Orientale Basin, 3:13 
origin of, 5:16 
roundness of, 5:10 
size of Sun compared to Earth-Moon distance, 9:14 
Space X tourist trip, 7:8 
timing of moonrise, 9:12 
tiny impacts repaving surface of, 2:14 
water on, 11:12 

Moon Express, 5:13 
Moon House (Anasazi structure), 7:50–55 
moons 

See also names of specific moons 
exomoons, 12:12 
of Jupiter, 10:24–27 
naming of, 1:34–35 
of Neptune, 10:48–49 
of Saturn, 10:30–32 
of Uranus, 10:47–48 

Mount Sharp (feature on Mars), 10:13, 14 
mountains, comparative sizes of, 2:12. See also names of specific mountains 
MRO. See Mars Reconnaissance Orbiter (MRO) 
MSPs (millisecond pulsars), 4:18 
multiple-star systems. See also binary star systems (double stars) 
MYCN 18 (Hourglass Nebula), 1:45 
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N 
N159 (Papillon Nebula), 4:74 
N6946-BH1 (red hypergiant star), 1:16, 9:13 
NASA (National Aeronautics and Space Administration), black women in early space program, 2:44–49. See also names of 

specific spacecraft and missions 
nebulae, shapes of surrounding pulsars, 5:12. See also names of specific nebulae 
NEOWISE (Comet C/2016 U1), 4:73 
Neptune 

albedo of, 3:19 
apparent size of Sun from, 4:14 
axial tilt, 5:19 
“diamond rain,” 12:8 
Earth-sized storms, 12:17 
effect of Planet Nine on, 3:34 
Great Dark Spot, 10:48 
imaging, 10:55 
length of day on, 10:32 
length of seasons on, 5:19 
moons of, 10:48 
number of orbits completed since discovery, 12:17 
size of Sun compared to, 9:14 
using to get to Sun, 4:18 
Voyager 2 mission to, 10:48–49 

neutrinos, detecting, 3:12 
Neutron star Interior Composition Explorer (NICER), 11:8 
neutron stars 

field guide to, 12:26–32 
magnetic fields of, 12:44 
planet formation around, 11:12 
production of heavy elements, 12:13 
roundness of, 5:10 
spin rates, 4:13 
switching between pulsars and magnetars, 5:12 

New Horizons spacecraft 
See also Pluto 
completes data transmissions, 3:21 
current location and distance, 3:16 
hibernation, 8:13 
observation of KBOs, 1:23 
overview of, 1:23, 9:22–27 

NGC 104. See 47 Tucanae (NGC 104) (globular cluster) 
NGC 134 (barred spiral galaxy), 6:70–71 
NGC 206 (star forming region), 5:72–73, 12:73 
NGC 225 (Sailboat Cluster), 3:70 
NGC 246 (Skull Nebula; Caldwell 56), 7:73, 8:89 
NGC 248 (emission nebula), 4:13, 5:74 
NGC 436 (open cluster), 5:71 
NGC 457 (Owl Cluster), 5:71 
NGC 752 (open star cluster), 11:14 
NGC 891 (spiral galaxy), 3:71 
NGC 1052 (galaxy), 1:11 
NGC 1055 (barred spiral galaxy), 7:73 
NGC 1360 (Robin’s Egg Nebula), 6:71 
NGC 1510 (dwarf galaxy), 12:18 
NGC 1512 (barred spiral galaxy), 12:18 
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NGC 1672 (barred spiral galaxy), 9:73 
NGC 2024 (Flame Nebula), 8:89 
NGC 2032 (Seagull Nebula), 12:73 
NGC 2070 (Tarantula Nebula), 3:74 
NGC 2071 (reflection nebula), 12:74 
NGC 2090 (spiral galaxy), 1:73 
NGC 2207 (spiral galaxy), 3:13, 11:73 
NGC 2261 (Hubble’s Variable Nebula), 4:72 
NGC 2264 (Christmas Tree Cluster and Cone Nebula), 4:72 
NGC 2327 (emission nebula), 12:73 
NGC 2392 (Eskimo Nebula), 1:45 
NGC 2440 (planetary nebula), 1:45 
NGC 2451 (open cluster), 1:73 
NGC 2477 (open cluster), 1:73 
NGC 2655 (lenticular galaxy), 8:89 
NGC 2715 (spiral galaxy), 8:89 
NGC 2818 (planetary nebula), 1:45 
NGC 3132 (Eight Burst Nebula), 1:45 
NGC 3198 (spiral galaxy), 7:72 
NGC 3201 (globular cluster), 6:71 
NGC 3359 (galaxy), 11:15 
NGC 3372. See Carina Nebula (NGC 3372) 
NGC 4145 (galaxy), 10:70–71 
NGC 4151 (Seyfert galaxy), 10:70 
NGC 4298 (spiral galaxy), 8:90 
NGC 4302 (spiral galaxy), 8:90 
NGC 4435 (galaxy), 12:72 
NGC 4438 (galaxy), 12:72 
NGC 4631 (Whale Galaxy), 3:66, 9:73 
NGC 4656-7 (Hockey Stick Galaxy), 3:66, 9:73 
NGC 4696 (galaxy), 4:19 
NGC 5139 (Omega Centauri) (globular cluster), 12:73 
NGC 5189 (planetary nebula), 1:45, 2:73 
NGC 5907 (spiral galaxy), 2:73 
NGC 6302 (Bug Nebula), 1:45 
NGC 6334 (Cat’s Paw Nebula), 6:74 
NGC 6357 (Lobster Nebula), 6:74, 10:74 
NGC 6369 (Little Ghost Nebula), 1:45 
NGC 6397 (Silver Medal Cluster), 2:73 
NGC 6543 (Cat’s Eye Nebula), 1:45 
NGC 6823 (open cluster), 11:72 
NGC 6826 (Blinking Planetary Nebula), 1:45 
NGC 7000 (North America Nebula), 5:71 
NGC 7009 (Saturn Nebula), 1:45 
NGC 7023 (Iris Nebula; LBN 487), 11:73 
NGC 7094 (planetary nebula), 10:72 
NGC 7293 (Helix Nebula), 1:44–45 
NGC 7497 (spiral galaxy), 4:72 
NGC 7662 (Blue Snowball Nebula), 11:14 
NGC 7789 (open cluster), 4:73 
Nice model, 2:25–26 
NICER (Neutron star Interior Composition Explorer), 11:8 
Niku (2011 KT19) (trans-Neptunian object), 1:21 
Nix (moon of Pluto), naming conventions for surface features, 6:12 
North America Nebula (NGC 7000), 5:71 
novae 
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See also names of specific supernovae; supernovae 
predicting, 5:13 
red, 5:13 

 
O 
Oberon (moon of Uranus), Voyager 2 mission to, 10:47 
observatories, possible site for in Antarctica, 4:13. See also names of specific observatories 
Olympus Mons (feature on Mars), 2:12 
Omega Centauri (NGC 5139) (globular cluster), 12:73 
Omega Nebula (M17) 

image of, 10:19 
percentage of binaries in open cluster, 6:13 

Omicron Ceti (Mira) (variable star), relative size of, 6:12 
1E 1613 (pulsar), 1:12 
174P/Echeclus (centaur), 11:13 
1862 Apollo (asteroid), 2:16 
Oort Cloud, revised number of comets in, 12:13 
open clusters, observing with binoculars, 1:69. See also names of specific open clusters 
Ophelia (moon of Uranus), Voyager 2 mission to, 10:48 
Opportunity rover, reaching Perseverance Valley, 9:14 
orbital resonance, 9:12 
Orientale Basin (feature on Moon), 3:13 
Origins, Spectral Interpretation, Resource Identification, Security-Regolith Explorer (OSIRIS-REx) mission, 1:24, 4:13 
Orion (constellation), binocular observations within, 2:70 
Orion Nebula (M42) 

ammonia in, 10:13 
former star cluster in, 7:13 
image of stellar nursery in, 12:13 
images of, 5:13, 8:89 

Orion spacecraft, possibility of manned mission, 6:8 
orthocarbonic acid, 1:13 
OSIRIS-REx (Origins, Spectral Interpretation, Resource Identification, Security-Regolith Explorer) mission, 1:24, 4:13 
Owl Cluster (NGC 457), 5:71 
Owl Nebula (M97), 1:44–45 
oxygen, produced by comets, 9:13 
 
P 
P/2016 J1 (asteroid pair), 7:13 
Pandora (moon of Saturn), 1:31 
PANSTARRS (Comet C/2015 ER61), 8:88 
Pan-STARRS project, release of catalog, 4:13 
Papillon Nebula (N159), 4:74 
Parkes radio telescope, 3:13 
parsecs, 3:21 
Perseid meteors, 1:72, 5:71 
Perseus (molecular cloud), 10:19 
Perseus galaxy cluster, wave of hot gas in, 9:13 
Perseverance Valley (feature on Mars), 9:14 
PGC 1000714 (Hoag-type galaxy), 5:16 
Philae lander, imaged by Rosetta, 1:11. See also Comet 67P/Churyumov-Gerasimenko 
Phobos (moon of Mars) 

image of, 11:15 
MAVEN spacecraft avoids collision with, 7:16 

Phoebe (moon of Saturn), 1:33 
Phoenix galaxy cluster (SPT-CLJ2344-4243), 6:12 
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photons, trapped by young galaxies, 5:14 
Pi Andromedae (double star), 11:14 
Pi Sagittarii (star), 4:73 
Pinwheel Galaxy (Triangulum Galaxy; M33), 12:68 
Pioneer 10 spacecraft, 3:16 
Pisces (constellation), 11:16 
“Planet Nine” 

effect of on Neptune, 3:34 
effect of on tilt of solar system, 2:12 
evidence for, 1:21 
minor planets discovered while searching for, 1:13 
potential candidates, 8:13 

planetary nebulae 
See also names of specific planetary nebulae 
comparative sizes of, 1:44–45 
observing in winter, 2:50–53 

planets 
See also extrasolar planets (exoplanets); names of specific planets 
albedo of, 3:19 
collisions between, 9:18 
“counter Earth” theory, 10:44 
dropping below 100% illumination, 4:34–35 
formation of gas giants, 3:12 
ghost worlds, 9:46–49 
icy, becoming Venus-like, 12:13 
minor, discovered while searching for Planet Nine, 1:13 
minor, named in 2017, 6:15 
naming of, 1:34–35 

Pluto 
See also New Horizons spacecraft 
axial tilt, 5:19 
crossing Neptune’s orbit, 12:17 
fraction of orbit completed since discovery, 12:17 
length of seasons on, 5:19 
naming conventions for surface features, 6:12 
observing, 7:56–59 
overview of New Horizons observations, 9:22–27 
possibility of life on, 4:13 
possible clouds on, 2:13 
possible ocean beneath surface of, 1:11, 11:29 
Sputnik Planitia, 1:11, 3:13, 4:13 

Project Blue, 3:8 
Propeller Nebula (DWB 111), 10:72 
protons, weight of, 12:13 
protoplanetary disks 

around binary star system, 2:13 
around brown dwarfs, 1:10 
around red dwarf, 2:13 
effects of planetary formation on, 3:14 
measuring dust particles in, 4:16 
planet formation from gravitational instability in, 2:14 

Proxima Centauri b (exoplanet), 1:8, 24, 12:17 
PSR J1119–6127 (neutron star), 5:12 
Psyche (asteroid), water-based volatiles on, 2:12 
Psyche mission, 9:13 
Ptolemy’s Cluster (M7), 10:71 
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pulsars 
See also names of specific pulsars 
brightest, most distant, 6:12 
double, 4:8 
gamma rays from, 9:12 
orbited by white dwarf, 3:19 
overview of, 5:22–27 
shapes of nebulae surrounding, 5:12 
switching between magnetars and, 5:12 
white dwarfs as, 6:16 

pumpkin stars, 3:12 
Puppis (constellation), binocular observations within, 3:68 
 
Q 
quantum gravity, 7:14 
quasars 

See also names of specific quasars 
discovery of, 5:8 
discovery of early, 1:11 
in dusty, star-forming galaxies, 12:18 
gas halos around, 2:16 
leaving host galaxy, 7:15 

 
R 
R Aquarii (binary star system), 10:13 
R136 (star cluster), 3:74 
radio astronomy. See fast radio bursts (FRBs) 
radioisotope thermoelectric generators (RTGs), 2:13 
RCW 38 (star-forming region), 11:15 
red novae, 5:13 
reflection nebulae. See names of specific reflection nebulae 
Retina Nebula (IC 4406), 1:45 
Rhea (moon of Saturn), 1:31 
Rheasilvia crater (feature on Vesta), 2:12 
Rho Ophiuchi complex, 1:72, 10:70 
Rigel (star), relative size of, 6:12 
Ring Nebula (M57), 1:45, 8:8 
ring systems 

of exoplanets, 10:14 
formation of, 3:13 
of J1407b, 2:12 
of Jupiter, 10:26 
of Saturn, 10:29–31 
of Uranus, 10:47 

Robin’s Egg Nebula (NGC 1360), 6:71 
rockets, reusable, 1:23 
Rosetta spacecraft 

See also Comet 67P/Churyumov-Gerasimenko 
altitude of final image, 2:19 
changes to comet during approach to Sun, 7:12 
Philae lander imaged by, 1:11 

RTGs (radioisotope thermoelectric generators), 2:13 
Rubin, Vera, 4:19 
Running Chicken Nebula (Lambda Centauri Nebula; IC 2944), 7:72 
Running Man Nebula (Sharpless 2-279), 8:89 
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S 
Sagittarius A* (Sgr A*) (black hole) 

creation of planet-sized swarms of gas, 5:21 
star headed for, 12:12 

Sagittarius Dwarf galaxy, interaction with Milky Way, 5:8 
Sailboat Cluster (NGC 225) (open cluster), 3:70 
SAO 244567 (star), 1:11 
Saraswati (galaxy megacluster), 11:13 
satellites. See names of specific satellites 
Saturn 

See also Cassini spacecraft; names of moons orbiting 
albedo of, 3:19 
apparent size of Sun from, 4:14 
atmosphere of, 9:14, 10:32–33 
axial tilt, 5:19 
Cassini’s final dives, 8:18, 9:14 
final days of Cassini mission, 1:26–33 
images of, 1:72, 5:70, 8:12 
imaging, 10:53–55 
length of day on, 10:32 
length of seasons on, 5:19 
magnetic field of, 10:33 
moons of, 10:30–32 
overview of Cassini mission, 9:28–33 
overview of Voyager missions to, 10:28–33 
retrograde loop of, 9:73 
rings around, 10:29–31 
size of Sun compared to, 9:14 
view from south pole of, 8:14 

Saturn Nebula (NGC 7009), 1:45 
Schiaparelli lander, 3:21 
science 

interaction of varied fields of, 4:20 
March for Science, 9:16 
postmodern assault on, 7:14 
scientific truth and spiritual beliefs, 12:10 
statistical likelihood of complexity, 10:16 
theories, 6:14 

SDSS 1557 (binary star system), 7:13 
Seagull Nebula (NGC 2032), 12:73 
Search for Extraterrestrial Intelligence (SETI), 8:12, 9:10, 44 
Sellers, Piers, 5:21 
7 Iris (asteroid), 10:18 
Sextans B (irregular galaxy), 10:72 
Sgr A*. See Sagittarius A* (Sgr A*) (black hole) 
Sharpless 2-9 (nebula), 5:73 
Sharpless 2-54 (gas cloud), 10:19 
Sharpless 2-86 (emission nebula), 11:72 
Sharpless 2-132 (Lion Nebula), 3:71 
Sharpless 2-237 (emission nebula), 5:70 
Sharpless 2-279 (Running Man Nebula), 8:89 
Silver Medal Cluster (NGC 6397), 2:73 
SIMP J013656.5+093347 (SIMP0136) (planet-like object), 9:12 
16 Psyche (asteroid), 5:8 
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Skull Nebula (NGC 246; Caldwell 56), 7:73, 8:89 
Sky-Watcher USA Maksutov-Newtonian telescope, 3:62–63 
Small Magellanic Cloud (SMC) 

emission nebulae in, 4:13 
image of, 9:75 
magnetic field between Milky Way and, 9:13 
3-D renderings of, 11:44 

SN 1987A (supernova) 
dust and molecule production, 11:15 
mass of original star, 10:17 
thirty years after its light reached Earth, 3:29–33, 7:15 

SN 2012cav (supernova), 12:15 
SN 2015bh (supernova), 7:13 
SN 2015L (ASASSN-15lh) (supernova), 4:16 
SN 2017dxh (supernova), 9:13 
SNR 0509-68.7 (supernova remnant), 8:14 
solar eclipses 

app for, 8:14 
April 2024, 8:74–75 
August 2017, 1:9, 24, 3:34, 7:60–63, 8:8, 20–23, 26–31, 38–43, 52–53, 54–67, 78, 12:46–55 
binocular astronomy, 8:78 
chasing, 8:10 
choosing telescopes for, 7:64–65 
corona, 6:60 
duration of totality, 7:12 
geometry of, 5:34–35 
guide to viewing, 8:26–31, 32–37 
history of, 5:49–51 
imaging, 4:50–51, 8:70–73, 84 
locations for viewing totality, 8:54–67 
observations surrounding, 8:52–53 
observing, 6:10 
partial versus total, 8:16 
preparing to view, 8:20–23 
products for viewing, 6:54–59 
Saros 136, 11:10 
shadows cast by corona, 8:80 
sketching, 9:66 
stars and planets visible during, 9:45 
terminology, 8:76–77 
totality over US during 5,000-year period, 2:14 
trivia regarding, 7:60–63 
video strategies for, 8:68–69 
weather during, 8:26–31 

solar flares 
Proxima Centauri, 12:17 
Sun, 12:17 

solar prominences, 10:72 
solar storms, 5:14 
solar system 

detached objects, 1:13 
effect of Planet Nine on tilt of, 2:12 
evidence for Planet Nine, 1:21 
extrasolar analogue to, 9:12 
length of seasons on planets of, 5:19 
minor planets discovered while searching for Planet Nine, 1:16 
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oceans of, 11:24–29 
violent, early history and formation of, 2:22–27 

solar wind, 9:8 
Soul (Baby) Nebula (IC 1848), 2:72 
Southern Cross (Crux) (constellation), 9:72 
space probes, robotic prototypes for sampling icy worlds, 8:13 
Space X, tourist trip to Moon, 7:8 
spacecraft 

See also names of specific spacecraft 
missions to Jupiter, 10:27 
skutterudite-powered RTGs, 2:13 
using ground-based radar to locate, 7:18 

SpaceX 
methalox fuel, 2:16 
Raptor engines, 2:16 
reusable rockets, 1:23 

Spare Tire Nebula (IC 5148), 1:44–45 
speckle imaging, 2:16 
Spiderweb Galaxy (protogalaxy), 4:14 
spiral galaxies 

See also names of specific spiral galaxies 
observing, 3:50–53 
rotational direction of, 12:44 

Spirograph Nebula (IC 418), 1:45 
sprites, 4:66 
SPT0346-52 (galaxy), 4:16 
SPT-CLJ2344-4243 (Phoenix galaxy cluster), 6:12 
Sputnik Planitia (Sputnik Planum) (feature on Pluto) 

formation of, 3:13 
possibility of life, 4:13 
possible ocean beneath surface of, 1:11 

square degrees, 2:34 
ST11 (star), 2:19 
star clusters 

See also names of specific star clusters 
heavy elements produced in, 4:8 
in Orion Nebula, 7:13 

star parties, “America’s Darkest Sky Star Party,” 9:60–63 
StarChips, 12:8 
Starmus Festival, 1:54–59, 6:50–53 
stars 

See also names of specific stars; names of specific types of stars 
black hole alignment affected by explosion of, 10:19 
blue dwarfs, 1:13 
brightest observable hosting exoplanets, 12:8 
catalog of elements in stars of Milky Way, 5:12 
common names of, 3:19 
“family tree” of, 6:13 
formation of hydrocarbons, 2:19 
formation of in low-mass galaxies, 4:13 
formation of massive, 3:13 
gas jets, 10:13 
in halo of Milky Way, 1:34 
helium-shell core events, 1:11 
hot molecular cores, 2:19 
hypervelocity, 3:23–27, 11:13 
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mass needed to ignite, 10:12 
most spherical, 3:14, 5:10 
periodic dips in brightness, 8:13 
prevalence of birth of in pairs, 10:19 
pronunciation of names, 10:10 
pumpkin stars, 3:12 
relative sizes of, 6:12 
results after death of, 9:45 
smallest known, 11:17 
stellar flares and habitability of exoplanets, 10:15 
twice-setting, 3:20 
visible to naked eye, 1:35 

starspots, 1:10, 5:13 
stellar tidal disruption, 2:16 
Stellarvue Optimus eyepieces, 5:62–63 
Stock 2 (open cluster), 7:73 
Stratospheric Observatory for Infrared Astronomy (SOFIA), 9:12 
Styx (moon of Pluto), naming conventions for surface features, 6:12 
Subaru Telescope, 3:12 
Sun 

See also solar eclipses 
apparent size from each planet, 4:14 
brightness of corona, 8:16 
composition of sunlight, 1:13 
core versus surface rotation, 12:17 
corona of, 6:60 
coronal mass ejections, 12:13 
crepuscular rays, 10:71 
demise of, 4:12 
effects of solar eruptions on Earth’s atmosphere, 8:13 
forecasting solar storms, 2:13 
halos surrounding, 1:35, 2:18 
historically quiet cycles of, 12:20–25 
Hydrogen-alpha image of, 5:72 
images of, 9:73, 12:72–73 
proof of Earth’s orbit around, 3:35 
relative size of, 6:12 
roundness of, 5:10 
sending Earth’s garbage to, 4:18 
shadows cast by corona, 8:80 
size of compared to planets, 9:14 
solar flares, 12:17 
solar prominences, 10:72 
solar storms, 5:14 
spin of outer layer, 4:13 
Sun pillars, 10:44–45 
suncave Parry arc, 2:18 
sunspots, 5:12, 11:8, 12:13 
tangential arcs, 2:18 

sunspots 
drawn in 1816, 12:13 
image of turtle-shaped, 5:12 
larger than Earth, 11:8 

Sunyaev-Zel’dovich effect, 7:13 
superclusters 

See also names of specific superclusters 
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effect on Local Group, 7:28–33 
largest known, 3:14 

supernovae 
See also names of specific supernovae 
distance from Earth required to destroy life, 9:15 
dust and molecule production, 11:15 
effect of too many on galaxies, 4:12 
failed, 1:16 
formation of, 10:17 
learning about through SN 1987A, 3:29–33 
possible false, 7:13 
superluminous, 4:16 
type Ia, 10:17, 12:15 
type Iax, 12:13 
type II, 10:17 

Swift J0042.6+4112 (pulsar), 7:16 
synestia, 9:18 
 
T 
Tabby’s Star (KIC 8462852), 9:18 
Tarantula Nebula (NGC 2070), 3:74 
Tau Ceti (star), 12:15 
Taurus (constellation), observations within, 12:62–66 
telescopes 

See also names of specific telescopes 
amateur telescope makers, 1:46–49 
for children, 11:60–61 
cleaning and storing, 3:54–55 
dealing with dew, 2:35 
eyepieces, 2:66–67, 5:62–63 
geoengineering efforts and, 5:13 
historical, 5:58–61 
Maksutov, 3:62–63 
recommending, 12:16 
for solar eclipses, 7:64–65 
testing before buying, 7:66 

Terzan 5 (globular cluster), 1:11 
TESS (Transiting Exoplanet Survey Satellite), 7:44–49 
Tethys (moon of Saturn) 

Cassini mission to, 1:29, 31 
Voyager mission to, 10:30 

Thaumasia Planum (feature on Mars), 1:13 
Theia (planet), 1:12, 5:16 
3C 186 (quasar), 7:15 
Titan (moon of Saturn) 

final days of Cassini mission, 1:29–30, 32–33 
fizziness of seas on, 8:12 
overview of seas on, 11:28–29 
polar storm patterns, 2:14 
possible chemical ingredients for life, 12:15 
smoothness of seas on, 11:17 
stream formation on, 9:18 
Voyager mission to, 10:31–32 

Titania (moon of Uranus), Voyager 2 mission to, 10:47 
Tombaugh, Clyde, 3:16 
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Transiting Exoplanet Survey Satellite (TESS), 7:44–49 
TRAPPIST-1 (red dwarf) 

age of, 12:12 
confirmation as single star system, 1:11 
habitability of exoplanets, 10:15 
seven Earth-sized planets in system, 7:8 
system similar to Jupiter and moons, 6:13 

TRAPPIST-1h (exoplanet), 9:12 
Triangulum Galaxy (Pinwheel Galaxy; M33), 12:68 
triple star systems, 1:10, 3:21 
Triton (moon of Neptune), Voyager 2 mission to, 10:48–49 
Trojan asteroids, 4:13 
Trumpler 5 (open cluster), 4:72 
2 Pallas (asteroid), 10:18 
II Zw 40 (galaxy), 4:8 
2007 OR10 (dwarf planet), moon orbiting, 9:18 
2011 KT19 (Niku) (trans-Neptunian object), 1:21 
2014 MU69 (KBO), 1:23 
2015 RR245 (dwarf planet), 1:21 
2017 AG13 (asteroid), 5:8 
Tycho supernova remnant, 3-D image of, 10:15 
 
U 
UGC 7636 (dwarf irregular galaxy), 11:72 
ultraluminous X-ray sources (ULXs), 6:12 
Umbriel (moon of Uranus), Voyager 2 mission to, 10:47 
universe 

arising from a singularity, 2:34 
blueshifted galaxies and expansion of, 12:44–45 
Epoch of Reionization, 2:16 
fine structure constant, 5:13 
revised number of galaxies in, 2:16, 3:8, 6:18–23 
speed of expansion of, 5:14 

Uranus 
albedo of, 3:19 
apparent size of Sun from, 4:14 
axial tilt, 5:19 
“diamond rain,” 12:8 
imaging, 10:55 
length of day on, 10:32 
length of seasons on, 5:19 
magnetic field of, 11:12 
moons of, 10:47–48 
new moonlets, 2:8 
number of orbits completed since discovery, 12:17 
rings around, 10:47 
size of Sun compared to, 9:14 
Voyager 2 mission to, 10:46–49 

Ursa Major (constellation), binocular observations of galaxies within, 6:64 
Utopia Planitia (feature on Mars), 3:13, 4:14 
 
V 
Van Allen radiation belts, 2:13 
variable nebulae, 4:72 
variable stars 
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See also names of specific variable stars 
Cepheid, 7:12 
radio emissions from organic molecules, 11:12 

Vela Supercluster, 3:14 
Venera-D mission, 7:8 
Venus 

albedo of, 3:19 
apparent size of Sun from, 4:14 
atmospheric “superrotation,” 12:12 
axial tilt, 5:19 
bow-shaped wave in atmosphere of, 5:21 
images of, 4:73, 11:73 
length of seasons on, 5:19 
positions of during previous, current, and next apparitions, 1:10, 6:16 
roundness of, 5:10 
size of Sun compared to, 9:14 
volcanoes on, 2:13 

Very Large Telescope (VLT), search for exoplanets in Alpha Centauri system, 5:12 
Vesta (asteroid), 2:12 
video astronomy 

Mallincam SkyRaider DS2.3 Plus, 11:62–63 
solar eclipses, 8:68–69 

Virgo Cluster, observations within, 4:58–62 
Virgo I (dwarf galaxy), 3:13 
virtual reality (VR), 2:63–65 
VLT (Very Large Telescope), search for exoplanets in Alpha Centauri system, 5:12 
volcanoes 

on Ceres, 7:18 
identifying habitable planets from gasses of, 7:16 
on Mars, 1:13, 7:12 
on Venus, 2:13 

Voyager 1 spaceprobe 
current location and distance, 3:16, 10:50–51 
effects on pop culture, 10:56–57 
impact of mission, 10:8 
instruments aboard, 10:34–35 
mission to Jupiter, 10:20–27 
mission to Saturn, 10:28–33 
observational journals written during mission of, 10:62–64 
path taken by, 10:50–51 

Voyager 2 spaceprobe 
current location and distance, 3:16, 10:50–51 
effects on pop culture, 10:56–57 
impact of mission, 10:8 
instruments aboard, 10:34–35 
mission to Jupiter, 10:20–27 
mission to Saturn, 10:28–33 
missions to Uranus and Neptune, 10:46–49 
observational journals written during mission of, 10:62–64 
path taken by, 10:50–51 

VR (virtual reality), 2:63–65 
 
W 
water 

on Ceres, 4:12 
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on Enceladus, 8:12 
on Europa, 1:12, 2:8 
ice particles in solar wind, 9:8 
Ice VII isotope, 11:13 
on Mars, 3:13, 4:14, 7:22–27, 9:13, 10:13 
on Moon, 11:12 

weakly interacting massive particles (WIMPs), 7:12 
WFIRST (Wide-Field Infrared Survey Telescope), 10:8 
Whale Galaxy (NGC 4631), 3:66, 9:73 
Whirlpool Galaxy (M51), 4:73 
white dwarfs 

See also names of specific white dwarfs 
atmosphere containing building blocks of life, 6:15 
binary star system derived from triple, 1:10 
binary star system with asteroid belt, 7:13 
consuming comet-like object, 6:13 
measuring deflection of light around, 10:12 
merger of as possible source of antimatter, 9:18 
orbiting black holes, 7:13 
orbiting pulsar, 3:19 
as pulsars, 6:16 

Wide-Field Infrared Survey Telescope (WFIRST), 10:8 
WIMPs (weakly interacting massive particles), 7:12 
Wishing Well Cluster (Football Cluster; NGC 3532), 2:73 
Witch Head Nebula (IC 2118), 3:72 
Wolf 1061c (exoplanet), 5:18 
 
X 
XB091D (pulsar), 8:14 
X-ray emissions 

in Andromeda Galaxy, 7:16 
from type Ia supernovae, 12:15 

 
Z 
zodiacal light, 7:34–35 
Zooniverse.org 

brown dwarf discovered by, 10:15 
supernova event discovered by, 9:13 
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TITLE 
 
A 
Above Jupiter’s thick atmosphere, 12:12 
All stars may be born in pairs, 10:19 
ALMA images a star’s icy ring, 9:15 
ALMA uncovers more ingredients for life, 10:14 
Amateur astronomer sheds light on pulsar companion’s odd behavior, 4:18 
Amateur sleuths find a new nearby brown dwarf, 10:15 
The amazing colossal Sun, 9:14 
The amazing William Herschel, 6:8 
Astroimaging without a telescope, 5:52–57 
Astronomers find source of fast radio burst, 5:16 
Astronomy team releases planet-search data, 6:13 
Astronomy’s Atlas of Totality, 8:54–67 
 
B 
Beneath the ringed planet, 8:14 
The biggest spiderweb in the universe, 4:14 
Black hole dance, 11:12 
Black hole histories, 12:12 
Black hole meal sets new record, 6:15 
Black hole spews star fuel, 6:12 
Boosting the background, 7:13 
The brightest, most distant pulsar, 6:12 
Brown dwarfs forming planets, 1:10 
Brown dwarfs might be as plentiful as stars, 11:15 
 
C 
Can tons of xenon finally find dark matter?, 7:12 
Carina Nebula collapsing, 3:19 
Cassandra smiling, 9:16 
Cassini shows Earth and Moon from Saturn, 8:12 
Cassini weaves through Saturn’s rings, 8:18 
Cassini’s Grand Finale 20 years in the making, 9:28–33 
Catch an exoplanetary star, 12:8 
Celebrate with Charles, 2:20 
Ceres has an abundance of ice, 4:12 
Ceres only recently lost its mountains, 7:18 
Chandra snaps a deep-field X-ray image, 5:19 
Close encounters with the ringed planet, 10:28–33 
A closer look at a supermassive black hole, 8:18 
Close-up look at Antares’ surface, 12:15 
Closing in on the first exomoon, 12:12 
Cloudshine, 7:20 
Collecting cosmic dust, 4:8 
The color purple, 9:20 
Cometary face-lift, 7:12 
Coming soon: Our first picture of a black hole, 8:13 
Comparing partial and total eclipses, 8:16 
Confessions of a master sketcher, 2:58–61 
Coronal shadows, 8:80 
The cosmic bullies next door, 7:28–33 
Cosmic magnifying glass, 10:12 
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Could life lurk within Pluto’s ocean?, 4:13 
Could Planet Nine tilt our solar system?, 2:12 
Curiosity climbs Mount Sharp, 10:14 
Curiosity spies active dunes on Mars, 9:14 
 
D 
Dark Andromeda, 6:12 
Deep-sky objects in Cancer, 5:66 
Details arrive on TRAPPIST-1’s outermost planet, 9:12 
Direct route to exoplanet discovery, 2:14 
Discover 10 weird emission nebulae, 5:44–48 
Disorderly, 4:19 
Distant galaxy setting star-formation record, 4:16 
Distorted galaxies, 3:66 
Do you speak “Eclipse”?, 8:76–77 
Double star marathon redux, 3:64 
A Dunning-Kruger universe, 6:14 
 
E 
Earth-mass vs. Earth-like, 1:8 
Eclipse chasing, 8:10 
Eclipse time!, 8:78 
Elements of life, 5:12 
Enceladus’ odd tilt from an ancient collision?, 10:19 
Entropy redux, 11:66 
Entropy’s rainbow, 10:16 
Europa explodes with geysers, 1:12 
Europa flyby mission moves into design phase, 6:15 
Expert tips on imaging, 8:70–73 
Explore Centaurus’ deep-sky treasures, 6:44–49 
Explore deep-sky objects in Taurus, 12:62–66 
Exploring Capricornus, 10:68 
 
F 
Fall into autumn galaxies, 11:46–51 
Fantastic stars: A field guide, 12:26–32 
Fast radio burst tells its travel story, 3:16 
Fighting for visibility, 2:44–49 
The final days of Cassini, 1:26–33 
The final four, 9:64 
Finding aliens, 9:10 
Finding patterns in the sky, 1:60–62 
Fire in the sky, 10:12 
First detection of boron on Mars’ surface, 4:18 
A fishy tale in the fall sky, 11:16 
Flares likely killed chance of life on Proxima Centauri b, 12:17 
Fun at America’s Darkest Sky Star Party, 9:60–63 
 
G 
Galaxy clusters: The universe’s cosmic lenses, 2:28–33 
Gemstone clouds, 4:12 
Get ready for E-Day, 8:20–23 
Get ready for the next generation planet hunter, 7:44–49 
Get started in video astronomy, 11:62–63 



Astronomy Magazine 2017 Index 

     33 

Globular cluster tells ancient story, 1:11 
Going for gold, 3:10 
Grab Explore Scientific’s 80mm APO, and go!, 4:64–65 
The Grand Tour, 10:50–51 
Gravitational lens offers closer look at black hole jets, 12:18 
Gravitational waves: From novelty to science, 11:18–23 
Gravity magnifies distant star formation, 11:17 
Great telescopes of the past, 5:58–61 
Great Ursa Major galaxies, 6:64 
 
H 
Hard crash for the ExoMars lander, 3:21 
Head of their class, 7:16 
Hello, Moon, 10:66 
The hermeneutics of bunk, 7:14 
Hickson groups, 6:66 
Hidden star formation, 7:12 
History of Mars’ craters contains a lull, 8:13 
Hitching a ride, 7:66 
‘Hot molecular core’ surrounds young star, 2:19 
How an interplanetary mission changed the world, 10:56–57 
How does 2017’s totality compare?, 7:12 
How Flagstaff is preserving dark skies, 9:54–59 
How high-speed stars escape the galaxy, 3:23–27 
How many orbits?, 12:17 
How to care for your telescope, 3:54–57 
How to choose a telescope for the eclipse, 7:64–65 
How to choose the right camera for the eclipse, 4:50–51 
How to get kids’ heads in the stars, 12:33–35 
Hubble captures a bonus shot, 11:15 
Hubble weighs a white dwarf, 10:12 
The hunt for Earth’s bigger cousins, 4:22–27 
 
I 
Image the giant planets, 10:52–55 
Impostors in the asteroid belt, 4:28–33 
In memoriam: Gene Cernan, 5:21 
In memoriam: Piers Sellers, 5:21 
In pursuit of Pluto, 7:56–59 
Inside Chile’s amazing radio telescope, 12:56–61 
Intelligent design?, 12:10 
Is telescope making a lost art?, 1:46–49 
Is the Moon House an American Stonehenge?, 7:50–55 
Is the universe expanding faster than expected?, 5:14 
I’ve got my eye on you, you’re everything I see, 3:13 
 
J 
January’s top 10 targets, 1:66 
Japan’s neutrino detector gets a big upgrade, 3:12 
Juno reveals Jupiter’s north pole, 1:10 
Juno sees the Great Red Spot up close, 11:13 
Juno update, 2:12 
Juno will stay put for the rest of its mission, 6:17 
Juno’s early results reveal a mysterious Jupiter, 10:17 
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K 
Keep your eyes on the eclipse, 8:84 
Kepler near the terminator, 11:64 
King Tut’s dagger, 8:82 
 
L 
Landslide brings Ceres down, 8:12 
Lessons of Mir, 4:10 
Let the countdown to 2024 begin, 8:74–75 
Let’s hear it for abiogenesis, 9:8 
Lighting up the cosmic web, 6:16 
LIGO detects third gravitational wave, 10:13 
Love affair with a saros, 11:10 
 
M 
Making sense of the exoplanetary zoo, 6:24–30 
Making waves, 5:21 
Mapping the galaxy one star at a time, 6:31–35 
Mars cauliflower, 4:14 
Martian volcano chain, 1:13 
MAVEN spacecraft avoids collision with Phobos, 7:16 
MAVEN traces Mars’ ultraviolet glow, 2:16 
Measuring the magnetic field, 7:18 
Meet the filter guy, 11:52–57 
Memories from a backyard observer, 10:62–64 
Memories of the Great American Eclipse, 12:46–55 
Memory hooks, 2:68 
Mercury is shrinking, 3:14 
Mercury’s moving surface, 1:16 
Microlensed planet orbits a binary star, 1:10 
Microlensing event helps find an unusual failed star, 3:12 
Milky Way satellite distribution explained, 8:17 
Minerva comes online, 5:12 
Molecular black hole, 10:12 
Moon formation idea takes a violent turn, 1:12 
Moon motion, 7:10 
Moonwalkers and women scientists highlighted at Starmus IV, 6:50–53 
Mount Wilson’s famous telescope celebrates a century, 5:28–33 
The mysterious orbit of a pulsar and a white dwarf, 3:19 
The mystery of Beagle 2’s failure begins to unravel, 3:14 
The mystery of quasars, 5:8 
 
N 
Nameless rock has another rock around it, 9:18 
Naming Pluto, 6:12 
Navigating the sky, 8:52–53 
Neptune’s forecast: Earth-sized storms, 12:17 
New dark matter map confirms current theory, 12:13 
A new look at the Crab Nebula, 9:18 
A new look at the Orion Nebula, 10:13 
New planet could be a good case study for life, 8:14 
19 big eclipse surprises, 7:60–63 
Not so dark, 9:12 
Not too hot?, 8:12 
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O 
Observe winter planetary nebulae, 2:50–53 
Observe with both eyes open, 11:58–59 
Observing on the edge, 3:50–53 
The obsessive comet hunter, 2:54–57 
Oklahoma skies: To all the amateurs out there, thanks!, 3:18 
Old soul, 12:12 
Orion Nebula reveals a new secret, 12:13 
Orion’s Sword, 2:70 
Our black hole’s last known feast, 7:12 
Our fastest stars could be runaways, 11:13 
Our first look at a rare galaxy, 5:16 
Our galaxy’s center creates planet-sized swarms of gas, 5:21 
Our local void, 10:12 
Our Moon’s mantle is wetter than we thought, 11:12 
Our trillion-galaxy universe, 6:18–23 
Our universe just got a whole lot bigger, 2:16 
 
P 
The past, present, and future of astronomy in Japan, 3:44–49 
The past and present of water on Mars, 7:22–27 
Percival Lowell: A life in astronomy, 4:44–49 
A perfect circle, 5:10 
Perfect totality, 6:10 
The Perseus cluster is experiencing giant waves of gas, 9:13 
Phantom planets, 9:46–49 
Planets shape parent disks, 3:14 
Pluto’s hazy atmosphere could have large clouds, 2:13 
Pluto’s icy heart could hide a warm ocean, 1:11 
Pluto’s slushy heart contains a large ocean, 3:13 
Pointing poleward, 12:14 
Portrait of a giant, 11:8 
A powerful binary on the galaxy next door, 2:13 
Prelude to a merger, 12:18 
Priceless royalty, 11:14 
Prospects for life on Enceladus, 8:12 
Pulsar tails, 5:12 
Pulsars at 50 still going strong, 5:22–27 
The pulsing Moon, 1:64 
‘Pumpkin stars’ carve out a niche in the universe, 3:12 
Puzzled by Pluto, 9:22–27 
 
Q 
Quasar on the loose, 7:15 
Quasars may put out starbursts in young galaxies, 12:18 
A quick guide to scopes for kids, 11:60–61 
 
R 
Radar spots idle lunar probe, 7:18 
Radio observatories spy triple-star system, 3:21 
Recipe for a supernova, 10:17 
Red nova explosion predicted for 2022, 5:13 
Reflections on Voyager, 10:8 
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Resurrecting astrophotos, 7:12 
Revisiting an old friend, 7:15 
Rocketing off to (cyber)space, 2:63–65 
Rogue globular clusters, 9:68 
 
S 
A Saguaro’s universe, 4:20 
Sandpaper blocks, 5:64 
Say Betelgeuse, 10:10 
Seasons change on Titan, 2:14 
Second black hole spotted in famous galaxy, 9:13 
Second chances, 11:12 
The secrets of off-season globular clusters, 9:50–53 
Seven planets packed in like Jupiter’s moons, 6:13 
Shadow transit double header, 5:18 
A short history of eclipses, 5:49–51 
Signal boost, 4:12 
16 times we didn’t find E.T., 9:34–35 
Sizing up planetary nebulae, 1:44–45 
Sketching totality, 9:66 
Skipping through the Virgo Cluster, 4:58–62 
The Small Magellanic Cloud is positively glowing, 4:13 
The smallest star ever, 11:17 
A smartphone lunar atlas, 6:62 
Smooth operator, 4:12 
Solar eclipse geometry, 5:34–35 
Solar system analogue, 9:12 
The solar system’s violent past, 2:22–27 
Solar turtles, 5:12 
Solving Andromeda’s X-ray mystery, 7:16 
Sparkling star clusters, 11:68 
The star clusters of Puppis, 3:68 
Starmus III: A tribute to Stephen Hawking, 1:54–59 
Stellar birthplace, 5:13 
Stellar rhythm, 2:10 
Stellar survivor, 8:14 
Stellarvue’s Optimus eyepieces tested, 5:62–63 
A step-by-step guide to the Great American Eclipse, 8:26–31 
Stormy skies and starry nights, 4:52–57 
Subaru Telescope can now look into exoplanet atmospheres, 3:12 
Summertime clusters, 7:68 
The Sun’s crystal horns, 2:18 
The Sun’s ‘shimmering’ corona, 6:60 
Superluminous event caused by spinning black hole swallowing star, 4:16 
Supernova 1987A 30 years later, 3:29–33 
Supernovae may leave dust behind, 11:15 
A system of seven worlds, 7:8 
 
T 
A tale of two tails, 11:12 
Talk astronomy with your un-cosmic friends, 10:58–61 
Talking totality, 1:9 
Target open clusters, 1:69 
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