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A
accelerate—to change the speed and/or the direction of the motion of. (p. 38)
accretion disk—a rotating disk of gas orbiting a star, formed by material falling 

toward the star. (p. 157)
aerobraking—the use of a planet’s atmosphere to slow an orbit and thereby lower 

a satellite closer to a planet. (p. 386)
aeronautical—anything related to the science, design, or operation of aircraft. (p. 199)
aft—the rear of a spacecraft or any other ship. (p. 309)
air lock—an airtight chamber, usually located between two regions of unequal 

pressure, in which air pressure can be regulated. (p. 274)
albedo—a celestial body’s refl ecting power, expressed as a ratio of refl ected light 

to the total amount falling on the surface. (p. 364)
altitude—height measured as an angle above the horizon. (p. 57)
ALTO—assembly, test, and launch operations. (p. 470)
angularity—the sharpness of edges and corners. (p. 498)
Anik—the fi rst domestic communications satellites. (p. 517)
aphelion—the point in a planet’s orbit when it is farthest from the Sun. (p. 99)
apoapsis—when an orbiting body is farthest from the object it is orbiting. (p. 429)
apogee—farthest distance from the Earth. (p. 65)
apparent magnitude—the amount of light received from a celestial object. (p. 167)
asteroid belt—the region between Mars and Jupiter where most asteroids orbit. (p. 136)
astrometry—the branch of astronomy dealing with measurement of the positions 

and motions of celestial objects. (p. 155)
astronomical unit—the mean distance between the Earth and Sun, about 93 million 

miles (150 million km). (p. 134)
atrophy—a wasting away or shrinking of a body part, typically from lack of use. (p. 234)
attitude—a spacecraft’s position, or angle, relative to the direction in which it is 

traveling. (p. 346)
aurora—light radiated in the upper atmosphere because of impacts from charged 

particles. (p. 59)

B
barred spiral galaxy—a spiral galaxy in which the spiral arms come from the ends 

of a bar through the nucleus, rather than from the nucleus itself. (p. 163)
bearing strength—the ability to support a certain amount of weight. (p. 485)
big bang—the theoretical initial explosion that began the universe’s expansion. (p. 174)
binary star system—a pair of stars that revolve around each other. (p. 155)
black hole—an object whose escape velocity exceeds the speed of light. (p. 157)
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brown dwarf—a star-like object that gives off light but lacks suffi cient mass 
for nuclear reactions in its core. (p. 154)

budget—a sum of money set aside to spend for a specifi c purpose. (p. 189)

C
capture theory—the Moon is made up of Solar System debris captured by Earth. (p. 71)
cataract—a clouding of the lens of the eye. (p. 240)
celestial sphere—an imaginary sphere of heavenly objects that seems to center 

on the observer. (p. 9)
Cepheid variable stars—a special class of pulsating star used for accurate distance 

measurements. (p. 399)
chemical differentiation—the sinking of denser material toward the center 

of planets or other objects. (p. 52)
chromosphere—the region between the photosphere and the corona. (p. 82)
clean room—a workspace with a constant temperature and humidity and low levels 

of contaminants such as dust. (p. 470)
coma—the part of a comet’s head made up of diffuse gas and dust. (p. 139)
combustible—fl ammable. (p. 263)
conduction—the transfer of energy in a solid by collisions between atoms and/or 

molecules. (p. 80)
conjunction—when two or more celestial bodies appear to be close to one another. 

(p. 489)
conservation of angular momentum—a law that says an object will spin more slowly 

as resistance increases and spin faster as resistance decreases. (p. 90)
constellation—an area of the sky containing a group of stars in a pattern. (p. 9)
continental drift—the gradual motion of the continents relative to one another. (p. 52)
contour map—a map that shows an area’s different elevations. (p. 364)
convection—when the atoms of a warm liquid or gas move from one place 

to another. (p. 81)
core of the Earth—the central part of the Earth, made up of a solid inner core 

surrounded by a liquid outer core. (p. 52)
corona—the outermost portion of the Sun’s atmosphere. (p. 82)
cosmonaut—astronauts in the space program of the Soviet Union and its successor 

state, Russia. (p. 210)
crust—the outer layer of Earth. (p. 51)

D
dark energy—an exotic form of energy whose negative pressure speeds up the 

expansion of the universe. (p. 172)
dark matter—matter that can be detected only by its gravitational interactions. (p. 172)
dark nebula—an interstellar molecular cloud whose dust blocks light from stars 

on the other side of it. (p. 169)
declination—the celestial sphere’s equivalent to latitude on Earth. (p. 438)
deconditioning—the weakening of heart and lung function in microgravity. (p. 234)
density—the ratio of an object’s mass to its volume. (p. 51)
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deorbit—to cause to go out of orbit. (p. 348)
differential rotation—the phenomenon of different parts of a planet having different 

periods of rotation. (p. 117)
direct-broadcast satellite television service—broadcasts sent via satellite directly 

to consumers. (p. 532)
double planet theory—the Moon was formed at the same time as the Earth. (p. 70)
dynamo effect—the generation of magnetic fi elds due to circulating electric charges, 

such as in an electric generator. (p. 98)

E
ecliptic—the Sun’s apparent path among the stars around the Earth. (p. 10)
ecliptic plane—the plane of a planet’s orbit around the Sun. (p. 377)
electromagnetic spectrum—the entire array of electromagnetic waves. (p. 173)
ellipse—a geometrical shape of which every point (P) is the same total distance 

from two fi xed points, or foci. (p. 28)
elliptical galaxy—a galaxy with a smooth spheroidal shape. (p. 165)
emission nebula—a cloud of interstellar gas receiving ultraviolet radiation and 

fl uorescing as visible light. (p. 169)
end effector—a device located at the end of a robotic arm that can grasp and snare 

objects much as human hands do. (p. 480)
epicycle—the circular orbit of a planet, the center of which revolves around the Earth 

in another circle. (p. 16)
equilibrium—balance, neither noticeably contracting nor expanding. (p. 79)
equinox—the points when the Sun crosses the celestial equator. (p. 57)
exoplanet—planets that orbit stars outside the Solar System. (p. 148)
extravehicular activity—a spacewalk. (p. 258)

F
fi reball—an extremely bright meteor. (p. 143)
fi ssion—the splitting of an atom’s nucleus. (p. 370)
fi ssion theory—the Moon formed from material spun off from the Earth. (p. 70)
fl ight simulator—machines that duplicate what it’s like to operate an airplane 

or a spacecraft. (p. 207)
fl uorescence—the process of absorbing radiation of one frequency and re-emitting 

it at a lower frequency. (p. 169)
foreign national—someone who owes allegiance to a foreign country. (p. 313)

G
galactic corona—outer halo. (p. 153)
galaxy disk—the large, fl at part of a spiral galaxy, rotating around its center. (p. 152)
gamma-ray burst—a short-lived burst of gamma-ray photons, the most energetic form 

of light. (p. 377)
geocentric—Earth-centered. (p. 33)
geodetic—related to measuring the Earth’s shape, or the shape of another celestial 

body. (p. 364)
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geostationary—orbiting at a speed and altitude that keeps satellites in the same place 
above the Earth at all times. (p. 289)

geosynchronous Earth orbit—an orbit around a planet or moon that places the 
satellite in the same place in the sky over a particular point on the surface 
each day. (p. 421)

globular cluster—a spherical group of up to hundreds of thousands of stars, found 
primarily in a galaxy’s halo. (p. 152)

gyroscope—a device with a spinning wheel at its center that helps objects retain 
their balance. (p. 303)

H
halo—the outermost part of a spiral galaxy, nearly spherical and lying beyond 

the spiral. (p. 152)
heliocentric—Sun-centered. (p. 21)
heliosheath—the fi nal frontier in the Solar System where the solar wind slows 

and meets the approaching wind in interstellar space. (p. 402)
hematite—an iron oxide that on Earth usually forms in an environment containing 

liquid water. (p. 500)
high-Earth orbit—an orbit at an altitude of about 22,300 miles (35,900 km). (p. 424)
Hohmann transfer orbit—a trajectory that travels exactly 180 degrees around 

the central body. (p. 429)
hot spot—a cloud-free area where warmer thermal heat from elsewhere 

on the planet emerges. (p. 405)
hydrostatic equilibrium—the equilibrium conditions in the Sun. (p. 80)

I
incendiary—able to set fi re to something. (p. 285)
inclination—the angle an orbit takes as it circles the Earth. (p. 420)
inertia—the tendency of an object to resist a change in its motion. (p. 38)
intercontinental ballistic missile—a missile designed to deliver a payload to another 

spot on Earth several thousand miles away. (p. 460)
ionize—to gain either a positive or negative electric charge as a result of gaining 

or losing electrons. (p. 238)
irregular galaxy—a galaxy of irregular shape that cannot be classifi ed as spiral 

or elliptical. (p. 166)

K
Kuiper belt—a disk-shaped region beyond Neptune’s orbit, 30 AU to 1,000 AU 

from the Sun and the presumed source of short-period comets. (p. 143)

L
large impact theory—the Moon formed as the result of an impact between a large 

(Mars-sized) object and the Earth. (p. 71)
launch vehicle—rocket. (p. 204)
launch vehicle adapter—a physical structure used to connect a spacecraft to a launch 

vehicle. (p. 471)
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launch window—the specifi c timeframe during which a launch can take place. (p. 469)
lenticular galaxy—a galaxy with a fl at disk like a spiral galaxy, but with little spiral 

structure, and a large bulge in the nucleus. (p. 165)
light-year—the distance that light travels in a vacuum in one year (about 5.9 trillion 

miles or 9.5 trillion km). (p. 149)
line of sight—a clear straight path for transmitting between sender and receiver. (p. 516)
low-Earth orbit—an orbit up to about 1,240 miles (2,000 km) above the Earth. (p. 424)
luminosity—the rate at which electromagnetic energy is emitted from a celestial object. 

(p. 167)

M
magnetic fi eld—what exists in a region of space where magnetic forces can be 

detected. (p. 57)
magnetosphere—the region in which a celestial body’s magnetic fi eld interacts 

with charged particles from the Sun. (p. 405)
magnitude—an amount, size, speed, or degree that can be measured. (p. 445)
mantle—a thick, solid layer between Earth’s crust and its core. (p. 52)
maria—lunar lowlands that resemble seas when viewed from Earth. (p. 69)
medium-Earth orbit—an orbit with an altitude of about 12,400 miles (20,000 km). 

(p. 424)
meridian—an imaginary line drawn on the sky from south to north. (p. 22)
meteor—a streak of light in the sky caused when a rock particle falling to Earth 

is so heated by friction with the atmosphere that it emits light. (p. 143)
meteorite—interplanetary chunks of stone or matter that have crashed into a planet 

or moon from space. (p. 69)
meteoroid—an interplanetary chunk of matter that becomes a meteorite once 

it strikes the surface of a planet or moon. (p. 69)
microgravity—a condition of gravity so low that weightlessness results. (p. 226)
microlensing—temporary brightening of the light from a distant star orbited 

by an object such as a planet. (p. 157)
micrometeorites—meteorites that have a diameter of less than a meter. (p. 376)
missing mass—the difference between the mass of clusters of galaxies as calculated 

from Keplerian motions and the amount of visible mass. (p. 172)
mission directorate—the four main organizations through which NASA carries on 

its work. (p. 200)
monsoon—an annual period of heavy rainfall. (p. 288)

N
nanosecond—one billionth of a second. (p. 436)
neap tides—the tides that occur when the difference between high and low tides 

is least. (p. 67)
neutrino—an uncharged, or electrically neutral, particle believed to have very little 

or no mass. (p. 153)
neutrons—particles with no electrical charge. (p. 79)
normalization of deviance—process of reclassifying defects as acceptable. (p. 330)
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north celestial pole—the point on the celestial sphere directly above Earth’s 
North Pole. (p. 9)

nova—a star that grows brighter than usual for a time and then returns to its original 
state. (p. 159)

nozzle—a rocket’s end that releases gas, smoke, and fl ame to produce thrust. (p. 445)
nuclear bulge—a spiral galaxy’s central region. (p. 152)
nuclear fusion—two nuclei combine to form a larger nucleus. (p. 79)
nucleus—the solid core of a comet. (p. 139)

O
oblate—fl attened at the poles. (p. 117)
occultation—the passing of one astronomical object in front of another. (p. 126)
Oort cloud—a theoretical sphere, between 10,000 AU and 100,000 AU from the Sun, 

containing billions of comet nuclei. (p. 141)
opposition—when a planet is directly opposite the Sun in the sky. (p. 103)
optical double—two stars that, from Earth, appear to be very close but are not actually 

gravitationally bound. (p. 168)
orbital decay—a gradual reduction in the height of a satellite’s orbit. (p. 344)
orbital velocity—the speed an object must maintain to stay in orbit. (p. 419)
organizational culture—the values, norms, and shared experiences of an organization. 

(p. 332)
O-ring—a fl at ring of rubber or plastic, used as a gasket or seal. (p. 320)
oxidant—a chemical substance that mixes with oxygen. (p. 226)
oxidizer—a substance that includes oxygen to aid combustion. (p. 450)

P
parallax—the apparent shifting of nearby objects with respect to distant ones as 

the position of the observer changes. (p. 16)
parsec—an astronomical unit equal to 3.26 light-years. (p. 150)
payload—the cargo the rocket is to carry aloft. (p. 204)
payload shroud—the thin metal cover, or nose cone, that protects a spacecraft and upper 

stages during a launch when aerodynamic forces can batter the rocket. (p. 471)
perchlorate—a chemical that attracts water. (p. 388)
periapsis—the point where an orbiting body is closest to the object it is orbiting. 

(p. 429)
perigee—closest distance from the Earth. (p. 65)
perihelion—when a planet is closest to the Sun. (p. 99)
photosphere—the visible part of the Sun and that part of the solar atmosphere that 

emits light. (p. 82)
physiological—having to do with the internal organs and how they work. (p. 237)
plasma—an electrically charged gaseous form of matter distinct from solids, liquids, 

and normal gases. (p. 220)
plate tectonics—the motion of sections (plates) of the Earth’s crust across the underlying 

mantle. (p. 53)
posthumously—after death. (p. 328)
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precession—the conical shifting of the axis of a rotating object. (p. 68)
principle of equivalence—the statement that effects of acceleration are indistinguishable 

from gravitational effects. (p. 41)
proper motion—the angular velocity of a star as measured from the Sun. (p. 167)
protons—positively charged particles. (p. 79)
protoplanet—a hypothetical whirling gaseous mass within a giant cloud of gas and 

dust that rotates around a sun and becomes a planet. (p. 118)
pulsar—a rotating neutron star that emits beams of radio waves that, like a lighthouse 

beacon, are observed as pulses of radio waves with a regular period. (p. 155)

R
radiation—the transfer of energy by electromagnetic waves. (p. 81)
redundancy—duplication of each critical part. (p. 514)
refl ection nebula—a cloud of interstellar dust that becomes visible because it refracts 

and refl ects light from a nearby star. (p. 169)
regolith—top layer of silt-fi ne dust. (p. 368)
resilient—capable of bouncing back to its original shape after being compressed. 

(p. 324)
retrofi re—the ignition of a retrorocket. (p. 275)
retrograde motion—backward motion. (p. 12)
retrorocket—a small rocket used to slow or change the course of a spaceship. (p. 275)
rift zone—a line near the center of the Atlantic Ocean from which lava fl ows upward. 

(p. 53)
right ascension—the celestial sphere’s equivalent of longitude on Earth. (p. 438)
Robonaut—a robot that has an upper body shaped like a human, with a head, chest, 

arms, and hands. (p. 482)
robotic—machine- or robot-based. (p. 187)
robotics—the study of robots. (p. 478)
robots—machines that operate automatically or by remote control to perform tasks. 

(p. 478)

S
satellite cell phone—a mobile telephone that connects to a network of satellites, 

rather than one of land-based cell towers. (p. 530)
Schwarzschild radius—the radius of a sphere around a black hole from within which 

no light can escape. (p. 158)
silica—a white compound made of crystals that occurs naturally on Earth as quartz, 

sand, or fl int, and is the main ingredient of window glass. (p. 502)
solar fl ares—an explosion near or at the Sun’s surface, seen as an increase in activity 

such as prominences (bulges). (p. 85)
solar radiation—solar fl ares. (p. 217)
solar storm—an episode of violent space weather resulting from particles streaming 

outward from the Sun. (p. 218)
solar wind—a continuous outfl ow of charged particles from the Sun. (p. 84)
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solstice—either of the twice-yearly times when the Sun is at its greatest distance from 
the celestial equator. (p. 57)

south celestial pole—the point on the celestial sphere directly above Earth’s South Pole. 
(p. 9)

spar—structural support. (p. 330)
spectral analysis—the identifi cation of an object based on the spectrum of light that 

it refl ects, absorbs, or emits. (p. 497)
spectrograph—an instrument that separates light from the cosmos into its component 

colors. (p. 398)
spectrometer—a special instrument equipped with devices for measuring the 

wavelengths of the radiation it observes. (p. 382)
spring tides—exceptionally high and low tides that occur at the time of the new moon 

or the full moon, when the Sun, Moon, and Earth are approximately aligned. (p. 67)
stellar spectrum—the characteristic pattern of light that a star emits. (p. 340)
suborbital—having a trajectory, or path through space, of less than a complete orbit. 

(p. 253)
sunspots—the dark spots appearing periodically in groups on the Sun’s surface. (p. 84)
Sun-synchronous orbit—an orbit coordinated with Earth’s rotation so that the satellite 

always crosses the equator at the same local time on Earth. (p. 422)

T
taikonauts—Chinese astronauts. (p. 286)
tail of a comet—the gas and/or dust swept away from the comet’s head. (p. 139)
technology transfer—the movement of new technology from its creators to secondary 

users. (p. 536)
telemedicine—the delivery of medical support to remote locations. (p. 243)
Telstar—the fi rst privately sponsored satellite launched into space. (p. 515)
tidal force—a gravitational force that varies in strength and/or direction over an object 

and causes it to deform. (p. 66)
tidal friction—the friction that results from tides on a rotating object. (p. 67)
Type 1 trajectory—a route that is less than 180 degrees around the central body. (p. 429)
Type 2 trajectory—a path that is more than 180 degrees. (p. 429)

V
variable star—a star that appears to brighten or dim either because of changes 

going on within the star itself or because something has moved between it and 
an observer on Earth. (p. 164)

vestibular system—the system that helps people maintain balance and a sense 
of which way is up. (p. 236)

volatile—a substance that readily changes from solid or liquid to a vapor. (p. 369)

Z
zodiac—the group of constellations the Sun passes through on its apparent path along 

the ecliptic. (p. 10)
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