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Chapter 1

Studying 
Space



Pre-telescopic Astronomy

2

The Goseck circle is a Neolithic structure in Goseck in the 
Burgenlandkreis district in Saxony-Anhalt, Germany. It is 
considered the earliest sun observatory currently known in the 
world.

Early Astronomical Sites

The Dunhuang map from the Tang Dynasty (North Polar 
region). This map is thought to date from the reign of Emperor 
Zhongzong of Tang (705–710). Founded in Dunhuang, Gansu. 
Constellations of the three schools were distinguished with 
different colors: white, black and yellow for stars of Wu Xian, 
Gan De and Shi Shen respectively. The whole set of star 
maps contained 1,300 stars.



Cheomseongdae is an astronomical observatory in Gyeongju, South Korea.Cheomseongdae is the oldest surviving observatory in East Asia, and one of 
the oldest scientific installations on Earth. It dates to the 7th century to the time of kingdom of Silla, which had its capital in Gyeongju.

Early Astronomical Observatory
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Philosophy of Space

4

Claudius Ptolemaeus known in English as Ptolemy, was an ancient Greek 
geographer, astronomer, and astrologer.

Physicists, philosophers, mathematicians & astronomers

Astronomy

Astronomy is a natural science that deals with the study of 
celestial objects (such as stars, planets, comets, nebulae, star 
clusters and galaxies) and phenomena that originate outside 
the atmosphere of Earth (such as cosmic background 
radiation). It is concerned with the evolution, physics, 
chemistry, meteorology, and motion of celestial objects, as well 
as the formation and development of the universe.

Galileo's sketches and 
observations of the 
Moon revealed that 
the surface was 
mountainous.



Timeline of Astronomy
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Astronomy through the ages

Galileo Galilei was an Italian physicist 
and astronomer.



Modern Observatories & Telescopes
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The Sphinx Observatory at the Jungfraujoch in the Swiss Alps; 
high altitude observatories are less affected by the 
atmosphere.

RT-70 planetary radar



Hubble Space Telescope
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Construction of Hubble. The optical metering truss and secondary 
baffle are visible.



cosmology
1. The study of the physical universe, its structure, dynamics, 

origin and evolution, and fate.

2. A metaphysical study into the origin and nature of the universe.

3. A particular view (cultural or religious) of the structure and origin 
of the universe.

Cosmology
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Distant galaxies in a Hubble Ultra-Deep Field photograph



Galaxies
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NGC 4414, a typical spiral galaxy in the constellation Coma Berenices, is about 55,000 light-years in diameter and approximately 60 million light-years 
away from Earth.



The Milky Way
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An image of the Milky Way's Galactic Center in the night sky above Paranal Observatory
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The Sun
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Sun Prominences
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sun prominence



Interactive Journey of the Planets
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Mercury
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Image from MESSENGER's second Mercury flyby. Kuiper crater is just 
below center. An extensive ray system emanates from Hokusai crater 
near the top.



Mars
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Earth in comparison to Mars



Earth
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This view from orbit shows the full Moon partially obscured and 
deformed by the Earth's atmosphere. 



Venus
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Global radar view of the surface (from Magellan radar imaging)



Jupiter
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Approximate size comparison of Earth and Jupiter, including the Great 
Red Spot



Saturn
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A rough comparison of the sizes of Saturn and Earth.



Uranus
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Size comparison of Earth and Uranus



Neptune
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A size comparison of Neptune and Earth



Moons

The Solar System is known to contain 176 natural satellites, or 
moons, excluding those in orbit around small Solar System 
bodies. 19 moons in the Solar System are large enough to have 
achieved hydrostatic equilibrium, and thus would be 
considered planets or dwarf planets if they were in direct orbit 
around the Sun.

Moons of the Solar System
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Moon, Earth
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Timeline of Discovery: Early Exploration
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Early exploration of the solar system (1950’s - mid 1960’s)



Early Space Race: 1950’s
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A replica of Sputnik 1 at the U.S. National Air and Space Museum Sputnik Transmitting Signal



First Manned Flight
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The first human to travel into orbit, Yuri Gagarin, launched in 1961.

Yuri Gagarin in Vostok 1
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John F. Kennedy Space Race Moon Speech 1962

The Race to the Moon

“We choose to go to the moon in this decade and do the 
other things, not because they are easy, but because they 
are hard, because that goal will serve to organize and 
measure the best of our energies and skills, because that 
challenge is one that we are willing to accept, one we are 
unwilling to postpone, and one which we intend to win, and 
the others, too.”

John F. Kennedy

Speech at Rice University, Houston, 12 September 1962



Timeline of Discovery: The Moon and Beyond
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Exploring the moon and beyond (late 1960’s)
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Early USSR and USA Programs

Gemini 12 lifts off

USA

Launch of a Proton rocket

USSR



Saturn V Rockets
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A montage of all Saturn V launches, 1967–1973.



Apollo Program
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Mission Patches

Apollo 1 - Grissom, White, and Chaffee pose in front of their Apollo 1 space vehicle on 
the launch pad on January 17, 1967

Mission Crews



Landing on the Moon - Apollo 11
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Thousands of spectators camp out adjacent to Kennedy Space Center to watch 
the launch of Apollo 11.



Timeline of Discovery: The 1970’s
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Exploration in the 1970’s



Timeline of Discovery: The 1980’s to date
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Exploration in the 1980’s, 1990’s and 2000’s
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Space Stations
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Mir & Atlantis .. 1995



Space Shuttle
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An overhead view of Atlantis as it sits atop the Mobile Launcher Platform 
(MLP) before STS-79. 
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The Future



New Frontiers
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New Horizons is a NASA robotic spacecraft mission currently en route to the dwarf planet 
Pluto.
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Chapter 2 continued
Discovering our Solar System
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Chapter 3
Space Missions
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Chapter 3 continued
Space Missions
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Chapter 4
Living in Space
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Chapter 5
The Future
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Abu Simbel Temples

http://en.wikipedia.org/wiki/Abu_Simbel_temples

The Abu Simbel temples are two massive rock temples in Abu Simbel in Nubia, southern 
Egypt. They are situated on the western bank of Lake Nasser, about 230 km southwest of 
Aswan (about 300 km by road). The complex is part of the UNESCO World Heritage Site 
known as the "Nubian Monuments," which run from Abu Simbel downriver to Philae (near 
Aswan).

The twin temples were originally carved out of the mountainside during the reign of Pharaoh 
Ramesses II in the 13th century BC, as a lasting monument to himself and his queen 
Nefertari, to commemorate his alleged victory at the Battle of Kadesh, and to intimidate his 
Nubian neighbors. However, the complex was relocated in its entirety in 1968, on an 
artificial hill made from a domed structure, high above the Aswan High Dam reservoir.

The relocation of the temples was necessary to avoid their being submerged during the 
creation of Lake Nasser, the massive artificial water reservoir formed after the building of 
the Aswan High Dam on the Nile River. Abu Simbel remains one of Egypt's top tourist 
attractions.
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Akatsuki

http://en.wikipedia.org/wiki/Akatsuki_(spacecraft)

Akatsuki formerly known as the Venus Climate Orbiter (VCO) and Planet-C, is a Japanese 
unmanned spacecraft which was intended to explore Venus. It was launched aboard an H-
IIA 202 rocket on 20 May 2010.[4]

The total launch mass of the spacecraft including propellant was 517.6 kg, 34 kg out of this 
was scientific instruments. The mission reached Venus on 7 December 2010 (JST) but 
failed to enter orbit around the planet. It had been intended to conduct scientific research 
for two or more years from an elliptical orbit ranging from 300 km to 80,000 km from Venus.

Akatsuki is Japan's first planetary exploration mission since the Nozomi probe, which was 
launched in 1998 but failed to go into a Mars orbit in 2003 as planned.
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Albert Einstein

http://en.wikipedia.org/wiki/Einstein

Albert Einstein (14 March 1879 – 18 April 1955) was a German-born theoretical physicist 
who developed the theory of general relativity, effecting a revolution in physics. For this 
achievement, Einstein is often regarded as the father of modern physics and one of the 
most prolific intellects in human history. He received the 1921 Nobel Prize in Physics "for 
his services to theoretical physics, and especially for his discovery of the law of the 
photoelectric effect". The latter was pivotal in establishing quantum theory within physics.

Near the beginning of his career, Einstein thought that Newtonian mechanics was no longer 
enough to reconcile the laws of classical mechanics with the laws of the electromagnetic 
field. This led to the development of his special theory of relativity. He realized, however, 
that the principle of relativity could also be extended to gravitational fields, and with his 
subsequent theory of gravitation in 1916, he published a paper on the general theory of 
relativity. He continued to deal with problems of statistical mechanics and quantum theory, 
which led to his explanations of particle theory and the motion of molecules. He also 
investigated the thermal properties of light which laid the foundation of the photon theory of 
light. In 1917, Einstein applied the general theory of relativity to model the structure of the 
universe as a whole.
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Amalthea

http://en.wikipedia.org/wiki/Amalthea_(moon)

Amalthea is the third moon of Jupiter in order of distance from the planet. It was discovered 
on September 9, 1892, by Edward Emerson Barnard and named after Amalthea, a nymph 
in Greek mythology. It is also known as Jupiter V.

Amalthea is in a close orbit around Jupiter and is within the outer edge of the Amalthea 
Gossamer Ring, which is formed from dust ejected from its surface. From its surface, 
Jupiter would be an astonishing sight in its sky, appearing 46.5 degrees in diameter. 
Amalthea is the largest of the inner satellites of Jupiter. Irregularly shaped and reddish in 
color, it is thought to consist of porous water ice with unknown amounts of other materials. 
Its surface features include large craters and high mountains. 

Amalthea was photographed in 1979 and 1980 by the Voyager 1 and 2 spacecraft, and 
later, in more detail, by the Galileo orbiter in the 1990s. 
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Angkor Wat

http://en.wikipedia.org/wiki/Angkor_Wat

Angkor Wat is a temple complex at Angkor, Cambodia, built by King Suryavarman II in the 
early 12th century as his state temple and capital city. As the best-preserved temple at the 
site, it is the only one to have remained a significant religious centre since its foundation – 
first Hindu, dedicated to the god Vishnu, then Buddhist. The temple is at the top of the high 
classical style of Khmer architecture. It has become a symbol of Cambodia, appearing on 
its national flag, and it is the country's prime attraction for visitors.

Angkor Wat combines two basic plans of Khmer temple architecture: the temple mountain 
and the later galleried temple, based on early South Indian Hindu architecture, with key 
features such as the Jagati. It is designed to represent Mount Meru, home of the devas in 
Hindu mythology: within a moat and an outer wall 3.6 kilometres (2.2 mi) long are three 
rectangular galleries, each raised above the next. At the centre of the temple stands a 
quincunx of towers. Unlike most Angkorian temples, Angkor Wat is oriented to the west; 
scholars are divided as to the significance of this. The temple is admired for the grandeur 
and harmony of the architecture, its extensive bas-reliefs, and for the numerous devatas 
adorning its walls.

The modern name, Angkor Wat, means "City Temple"; Angkor is a vernacular form of the 
word nokor, which comes from the Sanskrit word nagar. Wat is the Khmer form of the Pali 
word "vatthu", meaning "temple grounds". Prior to this time the temple was known as 
Preah Pisnulok (Vara Vishnuloka in Sanskrit), after the posthumous title of its founder.

Bihar's Mahavir Mandir Trust is going to build a replica of this temple in India in eastern part 
of Bihar on the banks of holy river Ganga.
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Apollo Program

http://en.wikipedia.org/wiki/Apollo_missions

The Apollo program was the spaceflight effort carried out by the United States' National 
Aeronautics and Space Administration (NASA), that landed the first humans on Earth's 
Moon. Conceived during the Presidency of Dwight D. Eisenhower, Apollo began in earnest 
after President John F. Kennedy proposed the national goal of "landing a man on the Moon 
and returning him safely to the Earth" by the end of the 1960s in a May 25, 1961 address to 
Congress.

Kennedy's goal was accomplished with the Apollo 11 mission when astronauts Neil 
Armstrong and Buzz Aldrin landed their Lunar Module (LM) on the Moon on July 20, 1969 
and walked on its surface while Michael Collins remained in lunar orbit in the command 
spacecraft, and all three landed safely on Earth on July 24. Five subsequent Apollo 
missions also landed astronauts on the Moon, the last in December 1972. In these six 
spaceflights, 12 men walked on the Moon. These are the only times humans have landed 
on another celestial body.
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Ariel

http://en.wikipedia.org/wiki/Ariel_(moon)

Ariel is the brightest and fourth-largest of the 27 known moons of Uranus. Ariel orbits and 
rotates in the equatorial plane of Uranus, which is almost perpendicular to the orbit of 
Uranus, and so has an extreme seasonal cycle.

It was discovered in October 1851 by William Lassell, and named for a character in two 
different pieces of literature. As of 2012, much of the detailed knowledge of Ariel derives 
from a single flyby of Uranus performed by the spacecraft Voyager 2 in 1986, which 
managed to image around 35% of the moon's surface. There are no active plans at present 
to return to study the moon in more detail, although various concepts such as Uranus 
orbiter and probe are proposed from time to time.

After Miranda, Ariel is the second-smallest of Uranus' five major rounded satellites, and the 
second-closest to its planet. Among the smallest of the Solar System's 19 known spherical 
moons (it ranks 14th among them in diameter), it is believed to be composed of roughly 
equal parts ice and rocky material. Like all of Uranus' moons, Ariel probably formed from an 
accretion disc that surrounded the planet shortly after its formation, and, like other large 
moons, it is likely differentiated, with an inner core of rock surrounded by a mantle of ice. 
Ariel has a complex surface consisting of extensive cratered terrain cross-cut by a system 
of scarps, canyons and ridges. The surface shows signs of more recent geological activity 
than other Uranian moons, most likely due to tidal heating.
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Asteroid

http://en.wikipedia.org/wiki/Asteroid

Asteroids are a class of small Solar System bodies in orbit around the Sun. They have also 
been called planetoids, especially the larger ones. These terms have historically been 
applied to any astronomical object orbiting the Sun that did not show the disk of a planet 
and was not observed to have the characteristics of an active comet, but as small objects 
in the outer Solar System were discovered, their volatile-based surfaces were found to 
more closely resemble comets, and so were often distinguished from traditional asteroids. 
Thus the term asteroid has come increasingly to refer specifically to the small rocky and 
metallic bodies of the inner Solar System out to the orbit of Jupiter. They are grouped with 
the outer bodies—centaurs, Neptune trojans, and trans-Neptunian objects—as minor 
planets, which is the term preferred in astronomical circles. 

There are millions of asteroids, many thought to be the shattered remnants of 
planetesimals, bodies within the young Sun’s solar nebula that never grew large enough to 
become planets. A large majority of known asteroids orbit in the asteroid belt between the 
orbits of Mars and Jupiter or co-orbital with Jupiter (the Jupiter Trojans). However, other 
orbital families exist with significant populations, including the near-Earth asteroids. 
Individual asteroids are classified by their characteristic spectra, with the majority falling 
into three main groups: C-type, S-type, and M-type. These were named after and are 
generally identified with carbon-rich, stony, and metallic compositions, respectively.
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Astronomy

http://en.wikipedia.org/wiki/Astronomy

Astronomy is a natural science that deals with the study of celestial objects (such as stars, 
planets, comets, nebulae, star clusters and galaxies) and phenomena that originate outside 
the atmosphere of Earth (such as cosmic background radiation). It is concerned with the 
evolution, physics, chemistry, meteorology, and motion of celestial objects, as well as the 
formation and development of the universe.

Astronomy is one of the oldest sciences. Prehistoric cultures left behind astronomical 
artifacts such as the Egyptian monuments, Nubian monuments and Stonehenge, and early 
civilizations such as the Babylonians, Greeks, Chinese, Indians, Iranians and Maya 
performed methodical observations of the night sky. However, the invention of the 
telescope was required before astronomy was able to develop into a modern science. 
Historically, astronomy has included disciplines as diverse as astrometry, celestial 
navigation, observational astronomy, the making of calendars, and astrology, but 
professional astronomy is nowadays often considered to be synonymous with astrophysics.
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Atlantis

http://en.wikipedia.org/wiki/Space_Shuttle_Atlantis

The Space Shuttle Atlantis (Orbiter Vehicle Designation: OV-104) is a retired Space Shuttle 
orbiter in the Space Shuttle fleet belonging to the National Aeronautics and Space 
Administration (NASA), the spaceflight and space exploration agency of the United States. 
Atlantis was the fourth operational (and the next-to-the-last) Space Shuttle to be 
constructed by the Rockwell International company in Southern California, and it was 
delivered to the John F. Kennedy Space Center in eastern Florida in April 1985. Atlantis was 
the only orbiter which lacked the ability to draw power from the International Space Station 
while docked there; it had to continue to provide its own power through fuel cells. 

The last mission of Atlantis was STS-135, the last flight before the Shuttle program ended. 
This final flight was authorized by President Barack Obama in October 2010, to bring 
additional supplies to the International Space Station and take advantage of the processing 
performed for the Launch on Need mission, which would only have been flown in the event 
that Endeavour's STS-134 crew required rescue.[6] Atlantis launched successfully for the 
final time on 8 July 2011 at 16:29 UTC, landing at the John F. Kennedy Space Center on 21 
July 2011 at 09:57 UTC. By the end of its final mission, Atlantis had orbited the Earth 4,848 
times, traveling nearly 126 million miles in space or more than 525 times the distance from 
the Earth to the Moon.

Atlantis was named after RV Atlantis, a two-masted sailing ship that operated as the 
primary research vessel for the Woods Hole Oceanographic Institution from 1930 to 1966. 
The 460-ton ketch carried a crew of 17 and had room for 5 scientists.
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Callisto

http://en.wikipedia.org/wiki/Callisto_(moon)

Callisto is a moon of the planet Jupiter. It was discovered in 1610 by Galileo Galilei. It is the 
third-largest moon in the Solar System and the second largest in the Jovian system, after 
Ganymede. Callisto has about 99% the diameter of the planet Mercury but only about a 
third of its mass. It is the fourth Galilean moon of Jupiter by distance, with an orbital radius 
of about 1,880,000 km. It does not form part of the orbital resonance that affects three 
inner Galilean satellites—Io, Europa and Ganymede—and thus does not experience 
appreciable tidal heating. Callisto rotates synchronously with its orbital period, so the same 
hemisphere always faces (is tidally locked to) Jupiter. Callisto's surface is less affected by 
Jupiter's magnetosphere than the other inner satellites because it orbits farther away.

Callisto is composed of approximately equal amounts of rock and ices, with a mean density 
of about 1.83 g/cm3. Compounds detected spectroscopically on the surface include water 
ice, carbon dioxide, silicates, and organic compounds. Investigation by the Galileo 
spacecraft revealed that Callisto may have a small silicate core and possibly a subsurface 
ocean of liquid water at depths greater than 100 km.

The surface of Callisto is heavily cratered and extremely old. It does not show any 
signatures of subsurface processes such as plate tectonics or volcanism, and is thought to 
have evolved predominantly under the influence of impacts. Prominent surface features 
include multi-ring structures, variously shaped impact craters, and chains of craters 
(catenae) and associated scarps, ridges and deposits. At a small scale, the surface is varied 
and consists of small, bright frost deposits at the tops of elevations, surrounded by a low-
lying, smooth blanket of dark material. This is thought to result from the sublimation-driven 
degradation of small landforms, which is supported by the general deficit of small impact 
craters and the presence of numerous small knobs, considered to be their remnants. The 
absolute ages of the landforms are not known.

Callisto is surrounded by an extremely thin atmosphere composed of carbon dioxide[6] and 
probably molecular oxygen, as well as by a rather intense ionosphere. Callisto is thought to 
have formed by slow accretion from the disk of the gas and dust that surrounded Jupiter 
after its formation. Callisto's gradual accretion and the lack of tidal heating meant that not 
enough heat was available for rapid differentiation. The slow convection in the interior of 
Callisto, which commenced soon after formation, led to partial differentiation and possibly 
to the formation of a subsurface ocean at a depth of 100–150 km and a small, rocky core.

The likely presence of an ocean within Callisto leaves open the possibility that it could 
harbor life. However, conditions are thought to be less favorable than on nearby Europa. 
Various space probes from Pioneers 10 and 11 to Galileo and Cassini have studied the 
moon. Because of its low radiation levels, Callisto has long been considered the most 
suitable place for a human base for future exploration of the Jovian system.
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Carl Friedrich Gauss

http://en.wikipedia.org/wiki/Carl_Friedrich_Gauss

Johann Carl Friedrich Gauss (30 April 1777 – 23 February 1855) was a German 
mathematician and physical scientist who contributed significantly to many fields, including 
number theory, statistics, analysis, differential geometry, geodesy, geophysics, 
electrostatics, astronomy and optics.

Sometimes referred to as the Princeps mathematicorum (Latin, "the Prince of 
Mathematicians" or "the foremost of mathematicians") and "greatest mathematician since 
antiquity", Gauss had a remarkable influence in many fields of mathematics and science 
and is ranked as one of history's most influential mathematicians. He referred to 
mathematics as "the queen of sciences".
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Challenger

http://en.wikipedia.org/wiki/Space_Shuttle_Challenger

Space Shuttle Challenger (NASA Orbiter Vehicle Designation: OV-099) was NASA's second 
Space Shuttle orbiter to be put into service, Columbia having been the first. The shuttle 
was built by Rockwell International's Space Transportation Systems Division in Downey, 
California. Its maiden flight was on April 4, 1983, and it completed nine missions before 
breaking apart 73 seconds after the launch of its tenth mission, STS-51-L on January 28, 
1986, resulting in the death of all seven crew members. The accident led to a two-and-a-
half year grounding of the shuttle fleet, with missions resuming in 1988 with the launch of 
Space Shuttle Discovery on STS-26. Challenger itself was replaced by the Space 
Shuttle Endeavour, which first launched in 1992. Endeavour was constructed from spare 
parts originally meant for Challenger and the other shuttles in the fleet.
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Cheomseongdae

http://en.wikipedia.org/wiki/Cheomseongdae

Cheomseongdae is an astronomical observatory in Gyeongju, South Korea. 
Cheomseongdae means star-gazing tower in Korean. Cheomseongdae is the oldest 
surviving observatory in East Asia, and one of the oldest scientific installations on Earth. It 
dates to the 7th century to the time of kingdom of Silla, which had its capital in Gyeongju. 
Cheomseongdae was designated as the country's 31st national treasure on December 20, 
1962.
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Christiaan Huygens

http://en.wikipedia.org/wiki/Christiaan_Huygens

Christiaan Huygens, FRS (14 April 1629 – 8 July 1695) was a prominent Dutch 
mathematician, astronomer, physicist and horologist. His work included early telescopic 
studies elucidating the nature of the rings of Saturn and the discovery of its moon Titan, the 
invention of the pendulum clock and other investigations in timekeeping, and studies of 
both optics and the centrifugal force.

Huygens achieved note for his argument that light consists of waves, now known as the 
Huygens–Fresnel principle, which two centuries later became instrumental in the 
understanding of wave-particle duality. He generally receives credit for his discovery of the 
centrifugal force, the laws for collision of bodies, for his role in the development of modern 
calculus and his original observations on sound perception (see repetition pitch). Huygens 
is seen as the first theoretical physicist as he was the first to use formulae in physics.
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Columbia

http://en.wikipedia.org/wiki/Space_Shuttle_Columbia

Space Shuttle Columbia (NASA Orbiter Vehicle Designation: OV-102) was the first 
spaceworthy Space Shuttle in NASA's orbital fleet. First launched on the STS-1 mission, 
the first of the Space Shuttle program, it completed 27 missions before being destroyed 
during re-entry on February 1, 2003 near the end of its 28th, STS-107. All seven crew 
members were killed. Following an independent investigation into the cause of the 
accident, President Bush decided to retire the Shuttle orbiter fleet in 2010 in favor of the 
Constellation program and its manned Orion spacecraft. However, President Obama signed 
the NASA Authorization Act of 2010 on October 11 which officially brought the 
Constellation program to an end.
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Cosmology

http://en.wikipedia.org/wiki/Cosmology

Cosmology is the discipline that deals with the nature of the Universe as a whole. 
Cosmologists seek to understand the origin, evolution, structure, and ultimate fate of the 
Universe at large, as well as the natural laws that keep it in order. Modern cosmology is 
dominated by the Big Bang theory, which brings together observational astronomy and 
particle physics.

Though the word cosmology is recent (first used in 1730 in Christian Wolff's Cosmologia 
Generalis), the study of the universe has a long history involving science, philosophy, 
esotericism, metaphysics, and religion. Related studies include cosmogony, which focuses 
on the origin of the Universe, and cosmography, which maps the features of the Universe. 
Cosmology is also connected to astronomy. However, they are contrasted in that while the 
former is concerned with the Universe in its entirety, the latter deals with individual celestial 
objects.
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Deep Space 1

http://en.wikipedia.org/wiki/Deep_Space_1_(DS1)

Deep Space 1 (DS1) is a spacecraft of the NASA New Millennium Program dedicated to 
testing a payload of advanced, high risk technologies.

Launched on 24 October 1998, the Deep Space mission carried out a flyby of asteroid 9969 
Braille, which was selected as the mission's science target. Its mission was extended twice 
to include an encounter with Comet Borrelly and further engineering testing. Problems 
during its initial stages and with its star tracker led to repeated changes in mission 
configuration. While the flyby of the asteroid was a partial success, the encounter with the 
comet retrieved valuable information. Three of twelve technologies on board had to work 
within a few minutes of separation from the carrier rocket for the mission to continue.

The Deep Space series was continued by the Deep Space 2 probes, which were launched 
in January 1999 on Mars Polar Lander and were intended to strike the surface of Mars.
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Dione

http://en.wikipedia.org/wiki/Dione_(moon)

Dione is a moon of Saturn discovered by Cassini in 1684. It is named after the titan Dione 
of Greek mythology. It is also designated Saturn IV.

Cassini named the four moons he discovered (Tethys, Dione, Rhea and Iapetus) Sidera 
Lodoicea ("the stars of Louis") to honor king Louis XIV. Cassini found Dione using a large 
aerial telescope he set up on the grounds of the Paris Observatory.[8] The satellites of 
Saturn were not named until 1847, when William Herschel's son, John Herschel published 
Results of Astronomical Observations made at the Cape of Good Hope, and suggested the 
names of the Titans, sisters and brothers of Cronos (the Greek Saturn), be used.
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Discovery

http://en.wikipedia.org/wiki/Space_Shuttle_Discovery

Space Shuttle Discovery (Orbiter Vehicle Designation: OV-103) is one of the retired orbiters 
of the Space Shuttle program of NASA, the space agency of the United States, and was 
operational from its maiden flight, STS-41-D on August 30, 1984, until its final landing 
during STS-133 on March 9, 2011. Prior to its retirement, Discovery was NASA's Orbiter 
Fleet leader, having flown 39 successful missions in over 27 years of service. In 1984, 
Discovery became the third operational orbiter following Columbia and Challenger,[ and 
made its final touchdown at Kennedy Space Center on March 9, 2011 at 10:57:17 CST, 
having spent a cumulative total of one full year (365 days) in space. Discovery has 
performed both research and International Space Station (ISS) assembly missions. 
Discovery also flew the Hubble Space Telescope into orbit. Discovery was the first 
operational shuttle to be retired, followed by Endeavour and Atlantis.
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Earth

http://en.wikipedia.org/wiki/Earth

Earth (or the Earth) is the third planet from the Sun, and the densest and fifth-largest of the 
eight planets in the Solar System. It is also the largest of the Solar System's four terrestrial 
planets. It is sometimes referred to as the world, the Blue Planet, or by its Latin name, 
Terra.

Earth formed approximately 4.54 billion years ago by accretion from the solar nebula, and 
life appeared on its surface within one billion years. The planet is home to millions of 
species, including humans. Earth's biosphere has significantly altered the atmosphere and 
other abiotic conditions on the planet, enabling the proliferation of aerobic organisms as 
well as the formation of the ozone layer which, together with Earth's magnetic field, blocks 
harmful solar radiation, permitting life on land.The physical properties of the Earth, as well 
as its geological history and orbit, have allowed life to persist during this period. The planet 
is expected to continue supporting life for another 500 million to 2.3 billion years.
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Edwin Hubble

http://en.wikipedia.org/wiki/Edwin_Hubble

Edwin Powell Hubble (November 20, 1889 – September 28, 1953) was an American 
astronomer who profoundly changed the understanding of the universe by confirming the 
existence of galaxies other than the Milky Way. He also considered the idea that the loss in 
frequency—the redshift—observed in the spectra of light from other galaxies increased in 
proportion to a particular galaxy's distance from Earth. This relationship became known as 
Hubble's law.

Hubble doubted the Doppler shift interpretation of the observed redshift that had been 
proposed earlier by Vesto Slipher, whose data he used, and that led to the theory of the 
metric expansion of space. He tended to believe the frequency of any beam of light could, 
by some so far unknown means, be diminished ever stronger, the longer the beam travels 
through space. 
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Enceladus

http://en.wikipedia.org/wiki/Enceladus_(moon)

Enceladus is the sixth-largest of the moons of Saturn. It was discovered in 1789 by William 
Herschel. Until the two Voyager spacecraft passed near it in the early 1980s very little was 
known about this small moon besides the identification of water ice on its surface. The 
Voyagers showed that the diameter of Enceladus is only 500 kilometers (310 mi), about a 
tenth of that of Saturn's largest moon, Titan, and that it reflects almost all of the sunlight 
that strikes it. Voyager 1 found that Enceladus orbited in the densest part of Saturn's 
diffuse E ring, indicating a possible association between the two, while Voyager 2 revealed 
that despite the moon's small size, it had a wide range of terrains ranging from old, heavily 
cratered surfaces to young, tectonically deformed terrain, with some regions with surface 
ages as young as 100 million years old.

In 2005 the Cassini spacecraft performed several close flybys of Enceladus, revealing the 
moon's surface and environment in greater detail. In particular, the probe discovered a 
water-rich plume venting from the moon's south polar region. This discovery, along with the 
presence of escaping internal heat and very few (if any) impact craters in the south polar 
region, shows that Enceladus is geologically active today. Moons in the extensive satellite 
systems of gas giants often become trapped in orbital resonances that lead to forced 
libration or orbital eccentricity; proximity to the planet can then lead to tidal heating of the 
satellite's interior, offering a possible explanation for the activity.

Enceladus is one of only three outer Solar System bodies (along with Jupiter's moon Io and 
Neptune's moon Triton) where active eruptions have been observed. Analysis of the 
outgassing suggests that it originates from a body of sub-surface liquid water, which along 
with the unique chemistry found in the plume, has fueled speculations that Enceladus may 
be important in the study of astrobiology. The discovery of the plume has added further 
weight to the argument that material released from Enceladus is the source of the E ring.

In May 2011 NASA scientists at an Enceladus Focus Group Conference reported that 
Enceladus "is emerging as the most habitable spot beyond Earth in the Solar System for 
life as we know it".
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Endeavour

http://en.wikipedia.org/wiki/Space_Shuttle_Endeavour

Space Shuttle Endeavour (Orbiter Vehicle Designation: OV-105) is one of the retired orbiters 
of the Space Shuttle program of NASA, the space agency of the United States. Endeavour 
was the fifth and final spaceworthy NASA space shuttle to be built, constructed as a 
replacement for Challenger. Endeavour first flew in May 1992 on mission STS-49 and its 
last mission STS-134 was in May 2011. The STS-134 mission was originally planned as the 
final mission of the Space Shuttle program, but with authorization of the STS-135 mission, 
Atlantis became the last Space Shuttle to fly.

The United States Congress authorized the construction of Endeavour in 1987 to replace 
Challenger, which was lost in the STS-51-L launch accident in 1986. Structural spares built 
during the construction of Discovery and Atlantis, two of the previous shuttles, were used in 
its assembly. NASA chose to build Endeavour from spares rather than refitting Enterprise or 
accepting a Rockwell International proposal to build two shuttles for the price of one of the 
original shuttles, on cost grounds.

The orbiter is named after the British HMS Endeavour, the ship which took Captain James 
Cook on his first voyage of discovery (1768–1771). This is why the name is spelled in the 
British English manner, rather than the American English ("Endeavor"). This has caused 
confusion, most notably when NASA themselves misspelled a sign on the launch pad in 
2007. The name also honored Endeavour, the Command Module of Apollo 15, itself also 
named after Cook's ship.

Related Glossary Terms

Index

Space Shuttle

Find Term



Enterprise

http://en.wikipedia.org/wiki/Space_Shuttle_Enterprise

The Space Shuttle Enterprise (NASA Orbiter Vehicle Designation: OV-101) was the first 
Space Shuttle orbiter. It was built for NASA as part of the Space Shuttle program to 
perform test flights in the atmosphere. It was constructed without engines or a functional 
heat shield, and was therefore not capable of spaceflight. On September 17, 1976 the first 
full scale prototype was completed. 

Originally, Enterprise had been intended to be refitted for orbital flight, which would have 
made it the second space shuttle to fly after Columbia. However, during the construction of 
Columbia, details of the final design changed, particularly with regard to the weight of the 
fuselage and wings. Refitting Enterprise for spaceflight would have involved dismantling the 
orbiter and returning the sections to subcontractors across the country. As this was an 
expensive proposition, it was determined to be less costly to build Challenger around a 
body frame (STA-099) that had been created as a test article.[2] Similarly, Enterprise was 
considered for refit to replace Challenger after the latter was destroyed, but Endeavour was 
built from structural spares instead. 
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Epimetheus

http://en.wikipedia.org/wiki/Epimetheus_(moon)

Epimetheus is an inner satellite of Saturn. It is also known as Saturn XI. It is named after the 
mythological Epimetheus, brother of Prometheus.

Epimetheus occupies essentially the same orbit as the moon Janus. Astronomers assumed 
that there was only one body in that orbit, and accordingly had difficulty determining their 
orbital characteristics. Observations were photographic and spaced widely apart in time, so 
that while the presence of two objects was not obvious, the observations were difficult to 
reconcile with a reasonable orbit.

Audouin Dollfus observed a moon on December 15, 1966, which he proposed to be named 
"Janus". On December 18, Richard Walker made a similar observation which is now 
credited as the discovery of Epimetheus. However, at the time, it was believed that there 
was only one moon, unofficially known as "Janus", in the given orbit.

Twelve years later, in October 1978, Stephen M. Larson and John W. Fountain realised that 
the 1966 observations were best explained by two distinct objects (Janus and Epimetheus) 
sharing very similar orbits. This was confirmed in 1980 by Voyager 1,[8] and so Larson and 
Fountain officially share the discovery of Epimetheus with Walker.

Epimetheus received its name in 1983. The name Janus was approved by the IAU at the 
same time, although the name had been used informally since Dollfus proposed it shortly 
after the 1966 discovery.
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Europa

http://en.wikipedia.org/wiki/Europa_(moon)

Europa or Jupiter II, is the sixth closest moon of the planet Jupiter, and the smallest of its 
four Galilean satellites, but still one of the largest bodies in the Solar system. Europa was 
discovered in 1610 by Galileo Galilei and possibly independently by Simon Marius around 
the same time. Progressively more in-depth observation of Europa has occurred over the 
centuries by Earth-bound telescopes, and by space probe flybys starting in the 1970s.

Slightly smaller than Earth's Moon, Europa is primarily made of silicate rock and probably 
has an iron core. It has a tenuous atmosphere composed primarily of oxygen. Its surface is 
composed of ice and is one of the smoothest in the Solar System. This surface is striated 
by cracks and streaks, while craters are relatively infrequent. The apparent youth and 
smoothness of the surface have led to the hypothesis that a water ocean exists beneath it, 
which could conceivably serve as an abode for extraterrestrial life. This hypothesis 
proposes that heat energy from tidal flexing causes the ocean to remain liquid and drives 
geological activity similar to plate tectonics.

Although only fly-by missions have visited the moon, the intriguing characteristics of 
Europa have led to several ambitious exploration proposals. The Galileo mission, launched 
in 1989, provided the bulk of current data on Europa. A new mission to Jupiter's icy moons, 
the Europa Jupiter System Mission (EJSM), was proposed for a launch in 2020. Conjecture 
on extraterrestrial life has ensured a high profile for the moon and has led to steady 
lobbying for future missions.
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Galileo Galilei

http://en.wikipedia.org/wiki/Galileo_Galilei

Galileo Galilei (15 February 1564 – 8 January 1642), was an Italian physicist, 
mathematician, astronomer, and philosopher who played a major role in the Scientific 
Revolution. His achievements include improvements to the telescope and consequent 
astronomical observations and support for Copernicanism. Galileo has been called the 
"father of modern observational astronomy", the "father of modern physics", the "father of 
science", and "the Father of Modern Science".

His contributions to observational astronomy include the telescopic confirmation of the 
phases of Venus, the discovery of the four largest satellites of Jupiter (named the Galilean 
moons in his honour), and the observation and analysis of sunspots. Galileo also worked in 
applied science and technology, inventing an improved military compass and other 
instruments.

Galileo's championing of heliocentrism was controversial within his lifetime, when most 
subscribed to either geocentrism or the Tychonic system. He met with opposition from 
astronomers, who doubted heliocentrism due to the absence of an observed stellar 
parallax. The matter was investigated by the Roman Inquisition in 1615, and they 
concluded that it could only be supported as a possibility, not as an established fact. 
Galileo later defended his views in Dialogue Concerning the Two Chief World Systems, 
which appeared to attack Pope Urban VIII and thus alienated him and the Jesuits, who had 
both supported Galileo up until this point. He was tried by the Inquisition, found 
"vehemently suspect of heresy", forced to recant, and spent the rest of his life under house 
arrest. It was while Galileo was under house arrest that he wrote one of his finest works, 
Two New Sciences. Here he summarized the work he had done some forty years earlier, on 
the two sciences now called kinematics and strength of materials.
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Ganymede

http://en.wikipedia.org/wiki/Ganymede_(moon)

Ganymede is a satellite of Jupiter and the largest moon in the Solar System. It is the 
seventh moon and third Galilean satellite outward from Jupiter. Completing an orbit in 
roughly seven days, Ganymede participates in a 1:2:4 orbital resonance with the moons 
Europa and Io, respectively. It has a diameter of 5,268 km (3,273 mi), 8% larger than that of 
the planet Mercury, but has only 45% of the latter's mass. Its diameter is 2% larger than 
that of Titan, the second largest moon. It also has the highest mass of all planetary 
satellites, with 2.02 times the mass of the Earth's moon.

Ganymede is composed of approximately equal amounts of silicate rock and water ice. It is 
a fully differentiated body with an iron-rich, liquid core. A saltwater ocean is believed to 
exist nearly 200 km below Ganymede's surface, sandwiched between layers of ice. Its 
surface is composed of two main types of terrain. Dark regions, saturated with impact 
craters and dated to four billion years ago, cover about a third of the satellite. Lighter 
regions, crosscut by extensive grooves and ridges and only slightly less ancient, cover the 
remainder. The cause of the light terrain's disrupted geology is not fully known, but was 
likely the result of tectonic activity brought about by tidal heating.

Ganymede is the only satellite in the Solar System known to possess a magnetosphere, 
likely created through convection within the liquid iron core. The meager magnetosphere is 
buried within Jupiter's much larger magnetic field and connected to it through open field 
lines. The satellite has a thin oxygen atmosphere that includes O, O2, and possibly O3 
(ozone). Atomic hydrogen is a minor atmospheric constituent. Whether the satellite has an 
ionosphere associated with its atmosphere is unresolved.

Ganymede's discovery is credited to Galileo Galilei, who was the first to observe it on 
January 7, 1610. The satellite's name was soon suggested by astronomer Simon Marius, 
for the mythological Ganymede, cupbearer of the Greek gods and Zeus's lover. Beginning 
with Pioneer 10, spacecraft have been able to examine Ganymede closely. The Voyager 
probes refined measurements of its size, while the Galileo craft discovered its underground 
ocean and magnetic field. A new mission to Jupiter's icy moons, the Europa Jupiter System 
Mission (EJSM), is proposed for a launch in 2020.
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Goseck Circle

http://en.wikipedia.org/wiki/Goseck_circle

The Goseck circle is a Neolithic structure in Goseck in the Burgenlandkreis district in 
Saxony-Anhalt, Germany. It consists of a set of concentric ditches 75 metres (246 feet) 
across and two palisade rings containing gates in defined places. It is considered the 
earliest sun observatory currently known in the world. Interpretations of the ring suggest 
that European Neolithic and Bronze Age people measured the heavens far earlier and more 
accurately than historians have thought. The site was made public in August 2003. German 
media have called the site "German Stonehenge," although the use of the term henge for 
structures outside Britain and Ireland is disputed and it apparently has no earth bank.

Related Glossary Terms

Index

Astronomy, History of Astronomy

Find Term



Gottfried Leibniz

http://en.wikipedia.org/wiki/Gottfried_Leibniz

Gottfried Wilhelm Leibniz (sometimes von Leibniz) (July 1, 1646 – November 14, 1716) was 
a German mathematician and philosopher. He wrote in different languages, primarily in 
Latin (~40%), French (~30%) and German (~15%).

Leibniz occupies a prominent place in the history of mathematics and the history of 
philosophy. He developed the infinitesimal calculus independently of Isaac Newton, and 
Leibniz's mathematical notation has been widely used ever since it was published. He 
became one of the most prolific inventors in the field of mechanical calculators. While 
working on adding automatic multiplication and division to Pascal's calculator, he was the 
first to describe a pinwheel calculator in 1685 and invented the Leibniz wheel, used in the 
arithmometer, the first mass-produced mechanical calculator. He also refined the binary 
number system, which is at the foundation of virtually all digital computers. In philosophy, 
Leibniz is mostly noted for his optimism, e.g., his conclusion that our Universe is, in a 
restricted sense, the best possible one that God could have created. Leibniz, along with 
René Descartes and Baruch Spinoza, was one of the three great 17th century advocates of 
rationalism. The work of Leibniz anticipated modern logic and analytic philosophy, but his 
philosophy also looks back to the scholastic tradition, in which conclusions are produced 
by applying reason to first principles or prior definitions rather than to empirical evidence. 
Leibniz made major contributions to physics and technology, and anticipated notions that 
surfaced much later in biology, medicine, geology, probability theory, psychology, 
linguistics, and information science. He wrote works on politics, law, ethics, theology, 
history, philosophy, and philology. Leibniz's contributions to this vast array of subjects were 
scattered in various learned journals, in tens of thousands of letters, and in unpublished 
manuscripts. As of 2011, there is no complete gathering of the writings of Leibniz.
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GRAIL

http://en.wikipedia.org/wiki/Gravity_Recovery_and_Interior_Laboratory

The Gravity Recovery and Interior Laboratory (GRAIL) is an American lunar science mission 
in NASA's Discovery Program, which will use high-quality gravitational field mapping of the 
Moon to determine its interior structure. The two small spacecraft GRAIL A (Ebb) and 
GRAIL B (Flow) were launched on 10 September 2011 aboard a single launch vehicle: the 
most-powerful configuration of a Delta II, the 7920H-10. GRAIL A separated from the rocket 
about nine minutes after launch, GRAIL B followed about eight minutes later. They arrived 
at their orbits around the Moon 24 hours apart. The first probe entered orbit on 31 
December 2011 and the second followed on 1 January 2012.
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Henri Poincaré

http://en.wikipedia.org/wiki/Henri_Poincaré

Jules Henri Poincaré (29 April 1854 – 17 July 1912) was a French mathematician, 
theoretical physicist, engineer, and a philosopher of science. He is often described as a 
polymath, and in mathematics as The Last Universalist, since he excelled in all fields of the 
discipline as it existed during his lifetime.

As a mathematician and physicist, he made many original fundamental contributions to 
pure and applied mathematics, mathematical physics, and celestial mechanics. He was 
responsible for formulating the Poincaré conjecture, one of the most famous unsolved 
problems in mathematics, until it was solved in 2002–3. In his research on the three-body 
problem, Poincaré became the first person to discover a chaotic deterministic system 
which laid the foundations of modern chaos theory. He is also considered to be one of the 
founders of the field of topology.

Poincaré made clear importance of paying attention to the invariance of laws of physics 
under different transformations, and was the first to present the Lorentz transformations in 
their modern symmetrical form. Poincaré discovered the remaining relativistic velocity 
transformations and recorded them in a letter to Dutch physicist Hendrik Lorentz (1853–
1928) in 1905. Thus he obtained perfect invariance of all of Maxwell's equations, an 
important step in the formulation of the theory of special relativity.
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History of Astronomy

http://en.wikipedia.org/wiki/History_of_astronomy

Astronomy is the oldest of the natural sciences, dating back to antiquity, with its origins in 
the religious, mythological, and astrological practices of pre-history: vestiges of these are 
still found in astrology, a discipline long interwoven with public and governmental 
astronomy, and not completely disentangled from it until a few centuries ago in the Western 
World (see astrology and astronomy). In some cultures astronomical data was used for 
astrological prognostication.

Ancient astronomers were able to differentiate between stars and planets, as stars remain 
relatively fixed over the centuries while planets will move an appreciable amount during a 
comparatively short time.
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Hubble Space Telescope

http://en.wikipedia.org/wiki/Hubble_Space_Telescope

The Hubble Space Telescope (HST) is a space telescope that was carried into orbit by a 
Space Shuttle in 1990 and remains in operation. A 2.4 meter (7.9 ft) aperture telescope in 
low Earth orbit, Hubble's four main instruments observe in the near ultraviolet, visible, and 
near infrared. The telescope is named after the astronomer Edwin Hubble.

Hubble's orbit outside the distortion of Earth's atmosphere allows it to take extremely sharp 
images with almost no background light. Hubble's Ultra-Deep Field image, for instance, is 
the most detailed visible-light image ever made of the universe's most distant objects. 
Many Hubble observations have led to breakthroughs in astrophysics, such as accurately 
determining the rate of expansion of the universe.

Although not the first space telescope, Hubble is one of the largest and most versatile, and 
is well known as both a vital research tool and a public relations boon for astronomy. The 
HST was built by the United States space agency NASA, with contributions from the 
European Space Agency, and is operated by the Space Telescope Science Institute. The 
HST is one of NASA's Great Observatories, along with the Compton Gamma Ray 
Observatory, the Chandra X-ray Observatory, and the Spitzer Space Telescope.
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Hyperion

http://en.wikipedia.org/wiki/Hyperion_(moon)

Hyperion also known as Saturn VII, is a moon of Saturn discovered by William Cranch 
Bond, George Phillips Bond and William Lassell in 1848. It is distinguished by its irregular 
shape, its chaotic rotation, and its unexplained sponge-like appearance. It was the first 
non-round moon to be discovered.

The moon is named after Hyperion, the Titan god of watchfulness and observation – the 
elder brother of Cronus, the Greek equivalent of Saturn – in Greek Mythology. It is also 
designated Saturn VII. The adjectival form of the name is Hyperionian.

Hyperion's discovery came shortly after John Herschel had suggested names for the seven 
previously-known satellites of Saturn in his 1847 publication Results of Astronomical 
Observations made at the Cape of Good Hope. William Lassell, who saw Hyperion two 
days after William Bond, had already endorsed Herschel's naming scheme and suggested 
the name Hyperion in accordance with it. He also beat Bond to publication.
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Iapetus

http://en.wikipedia.org/wiki/Iapetus_(moon)

Iapetus occasionally Japetus is the third-largest moon of Saturn, and eleventh in the Solar 
System.[9] It was discovered by Giovanni Domenico Cassini in 1671. Iapetus is best known 
for its dramatic 'two-tone' coloration, but recent discoveries by the Cassini mission have 
revealed several other unusual physical characteristics, such as an equatorial ridge that 
runs about halfway around the moon.

Iapetus was discovered by Giovanni Domenico Cassini, an Italian/French astronomer, in 
October 1671. He had discovered the moon on the western side of Saturn and tried 
viewing it on the eastern side some months later, but was unsuccessful. The pattern 
continued the following year as he was able to observe it on the western side, but not the 
eastern side. Cassini finally observed Iapetus on the eastern side in 1705 with the help of 
an improved telescope, finding it two magnitudes dimmer on that side.

Cassini correctly surmised that Iapetus has a bright hemisphere and a dark hemisphere, 
and that it is tidally locked, always keeping the same face towards Saturn. This means that 
the bright hemisphere is visible from Earth when Iapetus is on the western side of Saturn, 
and that the dark hemisphere is visible when Iapetus is on the eastern side. The dark 
hemisphere was later named Cassini Regio in his honour.
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Immanuel Kant

http://en.wikipedia.org/wiki/Kant

Immanuel Kant (22 April 1724 – 12 February 1804) was a German philosopher from 
Königsberg (today Kaliningrad of Russia), researching, lecturing and writing on philosophy 
and anthropology at the end of the 18th Century Enlightenment.

At the time, there were major successes and advances in the sciences (for example, Isaac 
Newton, Carl Friedrich Gauss, and Robert Boyle) using reason and logic. This stood in 
sharp contrast to the skepticism and lack of agreement or progress in empiricist 
philosophy.

Kant’s magnum opus, the Critique of Pure Reason (Kritik der reinen Vernunft, 1781),[2] 
aimed to unite reason with experience to move beyond what he took to be failures of 
traditional philosophy and metaphysics. He hoped to end an age of speculation where 
objects outside experience were used to support what he saw as futile theories, while 
opposing the skepticism of thinkers such as Descartes, Berkeley and Hume.
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Io

http://en.wikipedia.org/wiki/Io_(moon)

Io is the innermost of the four Galilean moons of the planet Jupiter and, with a diameter of 
3,642 kilometres (2,263 mi), the fourth-largest moon in the Solar System. It was named after 
the mythological character of Io, a priestess of Hera who became one of the lovers of Zeus.

With over 400 active volcanoes, Io is the most geologically active object in the Solar 
System. This extreme geologic activity is the result of tidal heating from friction generated 
within Io's interior as it is pulled between Jupiter and the other Galilean satellites—Europa, 
Ganymede and Callisto. Several volcanoes produce plumes of sulfur and sulfur dioxide that 
climb as high as 500 km (300 mi) above the surface. Io's surface is also dotted with more 
than 100 mountains that have been uplifted by extensive compression at the base of the 
moon's silicate crust. Some of these peaks are taller than Earth's Mount Everest. Unlike 
most satellites in the outer Solar System, which are mostly composed of water ice, Io is 
primarily composed of silicate rock surrounding a molten iron or iron sulfide core. Most of 
Io's surface is characterized by extensive plains coated with sulfur and sulfur dioxide frost.

Io's volcanism is responsible for many of the satellite's unique features. Its volcanic plumes 
and lava flows produce large surface changes and paint the surface in various shades of 
yellow, red, white, black, and green, largely due to allotropes and compounds of sulfur. 
Numerous extensive lava flows, several more than 500 km (300 mi) in length, also mark the 
surface. The materials produced by this volcanism provide material for Io's thin, patchy 
atmosphere and Jupiter's extensive magnetosphere. Io's volcanic ejecta also produce a 
large plasma torus around Jupiter.

Io played a significant role in the development of astronomy in the 17th and 18th centuries. 
It was discovered in 1610 by Galileo Galilei, along with the other Galilean satellites. This 
discovery furthered the adoption of the Copernican model of the Solar System, the 
development of Kepler's laws of motion, and the first measurement of the speed of light. 
From Earth, Io remained nothing more than a point of light until the late 19th and early 20th 
centuries, when it became possible to resolve its large-scale surface features, such as the 
dark red polar and bright equatorial regions. In 1979, the two Voyager spacecraft revealed 
Io to be a geologically active world, with numerous volcanic features, large mountains, and 
a young surface with no obvious impact craters. The Galileo spacecraft performed several 
close flybys in the 1990s and early 2000s, obtaining data about Io's interior structure and 
surface composition. These spacecraft also revealed the relationship between the satellite 
and Jupiter's magnetosphere and the existence of a belt of radiation centered on Io's orbit. 
Io receives about 3,600 rem (36 Sv) of radiation per day.

Further observations have been made by Cassini–Huygens in 2000 and New Horizons in 
2007, as well as from Earth-based telescopes and the Hubble Space Telescope as their 
technology has advanced.
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IRIS

http://en.wikipedia.org/wiki/Interface_Region_Imaging_Spectrograph

The Interface Region Imaging Spectrograph (or IRIS) is a planned space probe to observe 
the Sun by NASA. It is a NASA Small Explorer program mission to investigate the physical 
conditions of the solar limb, particularly the chromosphere of the Sun. It will be built and 
operated by the Lockheed Martin Solar and Astrophysics Laboratory, and launched in late 
2012 by a Pegasus rocket.

Its instrument is a high-frame-rate UV imaging spectrometer; one image a second, 0.3 
arcsec spatial resolution, and sub-angstrom spectral resolution.

NASA announced on June 19, 2009 that the IRIS was selected from six small explorer 
mission candidates, along with Gravity and Extreme Magnetism SMEX.
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Isaac Newton

http://en.wikipedia.org/wiki/Isaac_Newton

Sir Isaac Newton PRS (25 December 1642 – 20 March 1727 [NS: 4 January 1643 – 31 
March 1727]) was an English physicist, mathematician, astronomer, natural philosopher, 
alchemist, and theologian, who has been "considered by many to be the greatest and most 
influential scientist who ever lived." His monograph Philosophiæ Naturalis Principia 
Mathematica, published in 1687, lays the foundations for most of classical mechanics. In 
this work, Newton described universal gravitation and the three laws of motion, which 
dominated the scientific view of the physical universe for the next three centuries. Newton 
showed that the motions of objects on Earth and of celestial bodies are governed by the 
same set of natural laws, by demonstrating the consistency between Kepler's laws of 
planetary motion and his theory of gravitation, thus removing the last doubts about 
heliocentrism and advancing the Scientific Revolution.
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Janus

http://en.wikipedia.org/wiki/Janus_(moon)

Janus is an inner satellite of Saturn. It is also known as Saturn X (Roman numeral X = 10). It 
is named after the mythological Janus.

Janus occupies practically the same orbit as the moon Epimetheus. This caused some 
confusion for astronomers, who assumed that there was only one body in that orbit, and for 
a long time struggled to figure out what was going on. It was eventually realized that they 
were trying to reconcile observations of two distinct objects as a single object.

The discovery of Janus is attributed to its first observer: Audouin Dollfus, on December 15, 
1966. The new object was given the temporary designation S/1966 S 2. Previously, Jean 
Texereau had photographed Janus on October 29, 1966 without realising it; Dollfus named 
it at the same occasion. On December 18, Richard Walker made a similar observation 
which is now credited as the discovery of Epimetheus.[6]

Twelve years later, in October 1978, Stephen M. Larson and John W. Fountain realised that 
the 1966 observations were best explained by two distinct objects (Janus and Epimetheus) 
sharing very similar orbits. Voyager 1 confirmed this in 1980. Janus was observed on 
subsequent occasions and given different provisional designations. It was observed by the 
Pioneer 11 probe when it passed near Saturn on September 1, 1979: three energetic 
particle detectors observed its "shadow" (S/1979 S 2.[9]) Janus was observed by Dan 
Pascu on February 19, 1980 (S/1980 S 1) and then by John W. Fountain, Stephen M. 
Larson, Harold J. Reitsema and Bradford A. Smith on the 23rd (S/1980 S 2.)

All of these people thus share, to various degrees, the title of discoverer of Janus.
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Johannes Kepler

http://en.wikipedia.org/wiki/Kepler

Johannes Kepler (December 27, 1571 – November 15, 1630) was a German mathematician, 
astronomer and astrologer. A key figure in the 17th century scientific revolution, he is best 
known for his eponymous laws of planetary motion, codified by later astronomers, based 
on his works Astronomia nova, Harmonices Mundi, and Epitome of Copernican Astronomy. 
These works also provided one of the foundations for Isaac Newton's theory of universal 
gravitation.

During his career, Kepler was a mathematics teacher at a seminary school in Graz, Austria, 
where he became an associate of Prince Hans Ulrich von Eggenberg. Later he became an 
assistant to astronomer Tycho Brahe, and eventually the imperial mathematician to 
Emperor Rudolf II and his two successors Matthias and Ferdinand II. He was also a 
mathematics teacher in Linz, Austria, and an adviser to General Wallenstein. Additionally, 
he did fundamental work in the field of optics, invented an improved version of the 
refracting telescope (the Keplerian Telescope), and mentioned the telescopic discoveries of 
his contemporary Galileo Galilei.
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John F. Kennedy

http://en.wikipedia.org/wiki/John_F._Kennedy

John Fitzgerald "Jack" Kennedy (May 29, 1917 – November 22, 1963), often referred to by 
his initials JFK, was the 35th President of the United States, serving from 1961 until his 
assassination in 1963.

After military service as commander of the Motor Torpedo Boats PT-109 and PT-59 during 
World War II in the South Pacific, Kennedy represented Massachusetts's 11th 
congressional district in the U.S. House of Representatives from 1947 to 1953 as a 
Democrat. Thereafter, he served in the U.S. Senate from 1953 until 1960. Kennedy defeated 
then Vice President and Republican candidate Richard Nixon in the 1960 U.S. presidential 
election. He was the youngest elected to the office, at the age of 43, the second-youngest 
President (after Theodore Roosevelt), and the first president to have been born in the 20th 
century. Kennedy is the only Catholic president, and is the only president to have won a 
Pulitzer Prize. Events during his presidency included the Bay of Pigs Invasion, the Cuban 
Missile Crisis, the building of the Berlin Wall, the Space Race, the African American Civil 
Rights Movement, and early stages of the Vietnam War.

Kennedy was assassinated on November 22, 1963, in Dallas, Texas. Lee Harvey Oswald 
was charged with the crime, but was shot and killed two days later by Jack Ruby before a 
trial could take place. The FBI, the Warren Commission, and the House Select Committee 
on Assassinations (HSCA) officially concluded that Oswald was the lone assassin, with the 
HSCA allowing for the possibility of conspiracy based on disputed acoustic evidence. 
Today, Kennedy continues to rank highly in public opinion ratings of former U.S. presidents.
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Juno

http://en.wikipedia.org/wiki/Juno_(spacecraft)

Juno is a NASA New Frontiers mission to the planet Jupiter. Juno was launched from Cape 
Canaveral Air Force Station on August 5, 2011. The spacecraft is to be placed in a polar 
orbit to study the planet's composition, gravity field, magnetic field, and polar 
magnetosphere. Juno will also search for clues about how Jupiter formed, including 
whether the planet has a rocky core, the amount of water present within the deep 
atmosphere, and how the planet's mass is distributed. It will also study Jupiter's deep 
winds, which can reach speeds of 600 kilometers per hour (370 mph).

The spacecraft's name comes from Greco-Roman mythology. The god Jupiter drew a veil 
of clouds around himself to hide his mischief, but his wife, the goddess Juno, was able to 
peer through the clouds and see Jupiter's true nature.
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Jupiter

http://en.wikipedia.org/wiki/Jupiter

Jupiter is the fifth planet from the Sun and the largest planet within the Solar System. It is a 
gas giant with mass one-thousandth that of the Sun but is two and a half times the mass of 
all the other planets in our Solar System combined. Jupiter is classified as a gas giant along 
with Saturn, Uranus and Neptune. Together, these four planets are sometimes referred to as 
the Jovian or outer planets.

The planet was known by astronomers of ancient times and was associated with the 
mythology and religious beliefs of many cultures. The Romans named the planet after the 
Roman god Jupiter. When viewed from Earth, Jupiter can reach an apparent magnitude of 
−2.94, making it on average the third-brightest object in the night sky after the Moon and 
Venus. (Mars can briefly match Jupiter's brightness at certain points in its orbit.)
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Kokino

http://en.wikipedia.org/wiki/Kokino

Kokino is an important archaeological site and a megalithic observatory discovered in 2001 
by archeologist Jovica Stankovski in the northeastern Republic of Macedonia, 
approximately 30 km from the town of Kumanovo, near the village of Staro Nagoričane 
Latitude: 42.260000N Longitude: 21.850000E. The exact coordinates of the location are 
42.263546N, 21.953629E. It is situated 1030 m above sea level on the Tatikjev Kamen 
Summit and covers an area of a 100-meter radius. The site is more than 3800 years old. 
The oldest archaeological finds date from the Early Bronze Age. Finds from the Middle 
Bronze Age are the most numerous (mainly ceramic vessels, stone-mills and a few molds). 
An agglomeration from the Iron Age has also been discovered. The archaeo-astronomical 
research was carried out by the Macedonian archaeologist Jovica Stankovski.
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LADEE

http://en.wikipedia.org/wiki/Lunar_Atmosphere_and_Dust_Environment_Explorer

The Lunar Atmosphere and Dust Environment Explorer (LADEE) is a space exploration 
mission scheduled for launch in early 2013. To carry out the mission NASA will send a 
robotic spacecraft into orbit around the Moon, and use instruments aboard the spacecraft 
to study the Moon's atmosphere and dust in the Moon's vicinity. Instruments will include a 
dust detector, a neutral mass spectrometer, an ultraviolet-visible spectrometer, and recently 
announced, a laser communications (lasercomm) terminal. LADEE was announced during 
the presentation of NASA's FY09 budget in February 2008. It will be launched aboard a 
Minotaur V from the Mid-Atlantic Regional Spaceport.

Related Glossary Terms

Index

Drag related terms here

Find Term



Mars

http://en.wikipedia.org/wiki/Mars

Mars is the fourth planet from the Sun in the Solar System. Named after the Roman god of 
war, Mars, it is often described as the "Red Planet" as the iron oxide prevalent on its 
surface gives it a reddish appearance. Mars is a terrestrial planet with a thin atmosphere, 
having surface features reminiscent both of the impact craters of the Moon and the 
volcanoes, valleys, deserts, and polar ice caps of Earth. The rotational period and seasonal 
cycles of Mars are likewise similar to those of Earth, as is the tilt that produces the seasons. 
Mars is the site of Olympus Mons, the highest known mountain within the Solar System, 
and of Valles Marineris, the largest canyon. The smooth Borealis basin in the northern 
hemisphere covers 40% of the planet and may be a giant impact feature.

Until the first successful flyby of Mars occurred in 1965, by Mariner 4, many speculated 
about the presence of liquid water on the planet's surface. This was based on observed 
periodic variations in light and dark patches, particularly in the polar latitudes, which 
appeared to be seas and continents; long, dark striations were interpreted by some as 
irrigation channels for liquid water. These straight line features were later explained as 
optical illusions, though geological evidence gathered by unmanned missions suggest that 
Mars once had large-scale water coverage on its surface. In 2005, radar data revealed the 
presence of large quantities of water ice at the poles, and at mid-latitudes. The Mars rover 
Spirit sampled chemical compounds containing water molecules in March 2007. The 
Phoenix lander directly sampled water ice in shallow Martian soil on July 31, 2008.
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Mars Science Laboratory (MSL)

http://en.wikipedia.org/wiki/Mars_Science_Laboratory

The Mars Science Laboratory (MSL) is a National Aeronautics and Space Administration 
(NASA) mission to land and operate a rover named Curiosity on the surface of Mars. 
Currently in transit to Mars, it was launched November 26, 2011, at 10:02 EST and is 
scheduled to land on Mars at Gale Crater on August 6, 2012. If MSL arrives at Mars, it will 
attempt a more precise landing than attempted previously and then help assess Mars's 
habitability. A primary mission objective is to determine whether Mars is or has ever been 
able to support life, though it will not look for any specific type of life. Rather, it is intended 
to chemically analyze samples in various ways, including scooping up soil, drill rocks, and 
with a laser and sensor system. Four major goals are to study Martian geology, study 
Martian climate, collect data for a human mission, and tackle the aforementioned life 
questions.

The Curiosity rover is about five times larger than the Spirit or Opportunity Mars Exploration 
Rovers and carries more than ten times the mass of scientific instruments. MSL was 
launched by an Atlas V 541 rocket and, after its journey to Mars and then landing, is 
designed to explore for at least 687 Earth days (1 Martian year) over a range of 5-20 km 
(3-12 miles).

Mars Science Laboratory mission is part of NASA's Mars Exploration Program, a long-term 
effort of robotic exploration of Mars, and the project is managed by the Jet Propulsion 
Laboratory of California Institute of Technology for NASA. Doug McCuistion of NASA's 
Planetary Science Division is the Director of the Mars Exploration Program. The total cost of 
the MSL project is about US$2.5 billion.
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MAVEN

http://en.wikipedia.org/wiki/MAVEN

Mars Atmosphere and Volatile EvolutioN (MAVEN) is a planned space exploration mission 
to send a space probe to orbit Mars. Scientists conducting the mission will study the 
atmosphere of Mars. The principal investigator for MAVEN is Bruce Jakosky of the 
Laboratory for Atmospheric and Space Physics at the University of Colorado at Boulder.

It was spawned by NASA's Mars Scout Program, which although discontinued in 2010, 
yielded Phoenix and MAVEN, as well as numerous missions studies. Mars Scout missions 
target a cost less than USD$485 million. The FY2013 Budget President Obama released on 
February 13, 2012 indicated this is the only future Mars mission currently funded by the 
United States.
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Mercury

http://en.wikipedia.org/wiki/Mercury_(planet)

Mercury is the innermost and smallest planet in the Solar System, orbiting the Sun once 
every 87.969 Earth days. The orbit of Mercury has the highest eccentricity of all the Solar 
System planets, and it has the smallest axial tilt. It completes three rotations about its axis 
for every two orbits. The perihelion of Mercury's orbit precesses around the Sun at an 
excess of 43 arcseconds per century, a phenomenon that was explained in the 20th 
century by Albert Einstein's General Theory of Relativity. Mercury is bright when viewed 
from Earth, ranging from −2.3 to 5.7 in apparent magnitude, but is not easily seen as its 
greatest angular separation from the Sun is only 28.3°. Since Mercury is normally lost in the 
glare of the Sun, unless there is a solar eclipse it can be viewed only for short intervals 
before sunrise when it is near its maximum western elongation, or after sunset when near 
its maximum eastern elongation. At relatively high latitudes such as those of many 
European and North American population centres, it is even then near the horizon and 
obscured in a relatively bright twilit sky. However, at tropical and subtropical latitudes, 
Mercury is more easily seen because of two effects. (i) the Sun ascends above the horizon 
more steeply at sunrise and descends more steeply at sunset, so the twilight period is 
shorter, and (ii) at the right times of year, the Ecliptic intersects the horizon at a very steep 
angle, meaning that Mercury can be relatively high (altitude up to 28°) in a fully dark sky. 
Such conditions can pertain, for instance, after sunset near the Spring Equinox, in March/
April for the southern USA and in September/October for South Africa and Australasia. 
Conversely, pre-sunrise viewing is easiest near the Autumn Equinox.
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Mimas

http://en.wikipedia.org/wiki/Mimas_(moon)

Mimas is a moon of Saturn which was discovered in 1789 by William Herschel. It is named 
after Mimas, a son of Gaia in Greek mythology, and is also designated Saturn I.

With a diameter of 396 kilometres (246 mi) it is the twentieth-largest moon in the Solar 
System and is the smallest known astronomical body that is rounded in shape due to self-
gravitation.

Mimas was discovered by the astronomer William Herschel on 17 September 1789. He 
recorded his discovery as follows: "The great light of my forty-foot telescope was so useful 
that on the 17th of September, 1789, I remarked the seventh satellite, then situated at its 
greatest western elongation.”
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Mir

http://en.wikipedia.org/wiki/Mir

Mir (Peace or World) was a space station operated in low Earth orbit from 1986 to 2001, at 
first by the Soviet Union and then by Russia. Assembled in orbit from 1986 to 1996, Mir 
was the first modular space station and had a greater mass than that of any previous 
spacecraft, holding the record for the largest artificial satellite orbiting the Earth until its 
deorbit on 21 March 2001 (a record now surpassed by the International Space Station). Mir 
served as a microgravity research laboratory in which crews conducted experiments in 
biology, human biology, physics, astronomy, meteorology and spacecraft systems in order 
to develop technologies required for the permanent occupation of space.

The station was the first consistently inhabited long-term research station in space and was 
operated by a series of long-duration crews. The Mir programme held the record for the 
longest uninterrupted human presence in space, at 3,644 days, until 23 October 2010 
(when it was surpassed by the ISS), and it currently holds the record for the longest single 
human spaceflight, of Valeri Polyakov, at 437 days 18 hours. Mir was occupied for a total of 
twelve and a half years of its fifteen-year lifespan, having the capacity to support a resident 
crew of three, and larger crews for short-term visits.
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Miranda

http://en.wikipedia.org/wiki/Miranda_(moon)

Miranda is the smallest and innermost of Uranus's five major moons.

It was discovered by Gerard Kuiper on February 16, 1948 at McDonald Observatory. It was 
named after Miranda from William Shakespeare's play The Tempest by Kuiper in his report 
of the discovery.[6] The adjectival form of the name is Mirandan. It is also designated 
Uranus V.

So far the only close-up images of Miranda are from the Voyager 2 probe, which made 
observations of the moon during its Uranus flyby in January 1986. During the flyby the 
southern hemisphere of the moon was pointed towards the Sun so only that part was 
studied. Miranda shows more evidence of past geologic activity than any of the other 
Uranian satellites.
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Moon

http://en.wikipedia.org/wiki/Moon

The Moon is the only natural satellite of the Earth, and the fifth largest satellite in the Solar 
System. It is the largest natural satellite of a planet in the Solar System relative to the size of 
its primary, having a quarter the diameter of Earth and 1⁄81 its mass. The Moon is the 
second densest satellite after Io, a satellite of Jupiter. It is in synchronous rotation with 
Earth, always showing the same face; the near side is marked with dark volcanic maria 
among the bright ancient crustal highlands and prominent impact craters. It is the brightest 
object in the sky after the Sun, although its surface is actually very dark, with a similar 
reflectance to coal. Its prominence in the sky and its regular cycle of phases have, since 
ancient times, made the Moon an important cultural influence on language, calendars, art 
and mythology. The Moon's gravitational influence produces the ocean tides and the 
minute lengthening of the day. The Moon's current orbital distance, about thirty times the 
diameter of the Earth, causes it to appear almost the same size in the sky as the Sun, 
allowing it to cover the Sun nearly precisely in total solar eclipses.
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Neptune

http://en.wikipedia.org/wiki/Neptune

Neptune is the eighth and farthest planet from the Sun in the Solar System. Named for the 
Roman god of the sea, it is the fourth-largest planet by diameter and the third largest by 
mass. Neptune is 17 times the mass of Earth and is slightly more massive than its near-twin 
Uranus, which is 15 times the mass of Earth but not as dense. On average, Neptune orbits 
the Sun at a distance of 30.1 AU, approximately 30 times the Earth–Sun distance. Its 
astronomical symbol is ♆, a stylized version of the god Neptune's trident.

Neptune was the first planet found by mathematical prediction rather than by empirical 
observation. Unexpected changes in the orbit of Uranus led Alexis Bouvard to deduce that 
its orbit was subject to gravitational perturbation by an unknown planet. Neptune was 
subsequently observed on September 23, 1846 by Johann Galle within a degree of the 
position predicted by Urbain Le Verrier, and its largest moon, Triton, was discovered shortly 
thereafter, though none of the planet's remaining 12 moons were located telescopically until 
the 20th century. Neptune has been visited by only one spacecraft, Voyager 2, which flew 
by the planet on August 25, 1989.
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New Horizons

http://en.wikipedia.org/wiki/New_Horizons

New Horizons is a NASA robotic spacecraft mission currently en route to the dwarf planet 
Pluto. It is expected to be the first spacecraft to fly by and study Pluto and its moons, 
Charon, Nix, Hydra and S/2011 P 1. Its estimated arrival date at the Pluto-Charon system is 
July 14, 2015. NASA may then also attempt flybys of one or more other Kuiper belt objects 
if a suitable one can be located.

New Horizons was launched on January 19, 2006, directly into an Earth-and-solar-escape 
trajectory with an Earth-relative velocity of about 16.26 km/s (58,536 km/h; 36,373 mph) 
after its last engine shut down. Thus, the spacecraft left Earth at the greatest ever launch 
speed for a man-made object. It flew by the orbit of Mars on April 7, 2006, the orbit of 
Jupiter on February 28, 2007, the orbit of Saturn on June 8, 2008; and the orbit of Uranus 
on March 18, 2011. Since February 2012, its distance to Pluto is less than 10 AU.
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Nicolaus Copernicus

http://en.wikipedia.org/wiki/Copernicus

Nicolaus Copernicus (19 February 1473 – 24 May 1543) was a Renaissance astronomer 
and the first person to formulate a comprehensive heliocentric cosmology which displaced 
the Earth from the center of the universe.

Copernicus' epochal book, De revolutionibus orbium coelestium (On the Revolutions of the 
Celestial Spheres), published just before his death in 1543, is often regarded as the starting 
point of modern astronomy and the defining epiphany that began the scientific revolution. 
His heliocentric model, with the Sun at the center of the universe, demonstrated that the 
observed motions of celestial objects can be explained without putting Earth at rest in the 
center of the universe. His work stimulated further scientific investigations, becoming a 
landmark in the history of science that is often referred to as the Copernican Revolution.

Among the great polymaths of the Renaissance, Copernicus was a mathematician, 
astronomer, jurist with a doctorate in law, physician, quadrilingual polyglot, classics scholar, 
translator, artist, Catholic cleric, governor, diplomat and economist.
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Oberon

http://en.wikipedia.org/wiki/Oberon_(moon)

Oberon also designated Uranus IV, is the outermost major moon of the planet Uranus. It is 
the second largest and second most massive of the Uranian moons, and the ninth most 
massive moon in the Solar System. Discovered by William Herschel in 1787, Oberon is 
named after the mythical king of the fairies who appears as a character in Shakespeare's A 
Midsummer Night's Dream. Its orbit lies partially outside Uranus's magnetosphere.

It is likely that Oberon formed from the accretion disk that surrounded Uranus just after the 
planet's formation. The moon consists of approximately equal amounts of ice and rock, and 
is probably differentiated into a rocky core and an icy mantle. A layer of liquid water may be 
present at the boundary between the mantle and the core. The surface of Oberon, which is 
dark and slightly red in color, appears to have been primarily shaped by asteroid and comet 
impacts. It is covered by numerous impact craters reaching 210 km in diameter. Oberon 
possesses a system of chasmata (graben or scarps) formed during crustal extension as a 
result of the expansion of its interior during its early evolution.

The Uranian system has been studied up close only once: the spacecraft Voyager 2 took 
several images of Oberon in January 1986, allowing 40% of the moon's surface to be 
mapped.
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Phoebe

http://en.wikipedia.org/wiki/Phoebe_(moon)

Phoebe is an irregular satellite of Saturn. It was discovered by William Henry Pickering on 
17 March 1899 from photographic plates that had been taken starting on 16 August 1898 
at the Boyden Observatory near Arequipa, Peru, by DeLisle Stewart. It was the first satellite 
to be discovered photographically.

Phoebe was the first target encountered upon the arrival of the Cassini spacecraft to the 
Saturn system in 2004, and is thus unusually well-studied for a natural satellite of its size. 
Cassini's trajectory to Saturn and time of arrival were specifically chosen to permit this 
flyby. After the encounter and its insertion into orbit, Cassini would not go much beyond the 
orbit of Iapetus.
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Pluto

http://en.wikipedia.org/wiki/Pluto

Pluto, formal designation 134340 Pluto, is the second-most-massive known dwarf planet in 
the Solar System (after Eris) and the tenth-most-massive body observed directly orbiting 
the Sun. Originally classified as the ninth planet from the Sun, Pluto was recategorized as a 
dwarf planet and plutoid due to the discovery that it is one of several large bodies within 
the newly charted Kuiper belt.

Like other members of the Kuiper belt, Pluto is composed primarily of rock and ice and is 
relatively small: approximately a fifth the mass of the Earth's Moon and a third its volume. It 
has an eccentric and highly inclined orbit that takes it from 30 to 49 AU (4.4–7.4 billion km) 
from the Sun. This causes Pluto to periodically come closer to the Sun than Neptune. As of 
2011, it is 32.1 AU from the Sun.
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Prometheus

http://en.wikipedia.org/wiki/Prometheus_(moon)

Prometheus is an inner satellite of Saturn. It was discovered in 1980 (some time before 
October 25) from photos taken by the Voyager 1 probe, and was provisionally designated 
S/1980 S 27.

In late 1985 it was officially named after Prometheus, a Titan in Greek mythology. It is also 
designated Saturn XVI. This small 

moon is extremely elongated, measuring about 136 by 79 by 59 km. It has several ridges 
and valleys and a number of impact craters of about 20 km diameter are visible, but it is 
less cratered than nearby Pandora, Epimetheus and Janus. From its very low density and 
relatively high albedo, it seems likely that Prometheus is a very porous icy body. There is a 
lot of uncertainty in these values, however, and so this remains to be confirmed.

Prometheus acts as a shepherd satellite for the inner edge of Saturn's F Ring. Recent 
images from the Cassini probe show that the Promethean gravitational field creates kinks 
and knots in the F Ring as the moon 'steals' material from it. The orbit of Prometheus 
appears to be chaotic, as a consequence of a series of four 121:118 mean motion 
resonances with Pandora. The most appreciable changes in their orbits occur 
approximately every 6.2 years, when the periapsis of Pandora lines up with the apoapsis of 
Prometheus and the moons approach to within about 1400 km. Prometheus is itself a 
significant perturber of Atlas, with which it is in a 53:54 mean longitude resonance.
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Proteus

http://en.wikipedia.org/wiki/Proteus_(moon)

Proteus also known as Neptune VIII, is the second largest Neptunian moon, and Neptune's 
largest inner satellite. Discovered by Voyager 2 spacecraft in 1989, it is named after 
Proteus, the shape-changing sea god of Greek mythology. Proteus circles Neptune in a 
nearly equatorial orbit at the distance of about 4.75 equatorial radii of the planet.

Despite being more than 400 km in diameter Proteus has a somewhat irregular shape with 
several slightly concave facets and relief as high as 20 km. Its surface is dark, neutral in 
color and heavily cratered. The largest crater is more than 200 km in diameter. There are 
also a number of scarps, grooves and valleys related to large craters.

Proteus is probably not an original body that formed with Neptune; it may have accreted 
later from the debris created when the largest Neptunian satellite Triton was captured.
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Ptolemy

http://en.wikipedia.org/wiki/Ptolemaeus

Claudius Ptolemy (c. AD 90 – c. AD 168), was a Greek-Roman citizen of Egypt who wrote in 
Greek. He was a mathematician, astronomer, geographer, astrologer, and poet of a single 
epigram in the Greek Anthology. He lived in Egypt under Roman rule, and is believed to 
have been born in the town of Ptolemais Hermiou in the Thebaid. This theory, proposed by 
Theodore Meliteniotes, could be correct, but it is late (ca. 1360) and unsupported. There is 
no reason to suppose that he ever lived anywhere else than Alexandria,[4] where he died 
around AD 168.

Ptolemy was the author of several scientific treatises, at least three of which were of 
continuing importance to later Islamic and European science. The first is the astronomical 
treatise now known as the Almagest. The second is the Geography, which is a thorough 
discussion of the geographic knowledge of the Greco-Roman world. The third is the 
astrological treatise known sometimes in Greek as the Apotelesmatika, more commonly in 
Greek as the Tetrabiblos ("Four books"), and in Latin as the Quadripartitum (or four books) 
in which he attempted to adapt horoscopic astrology to the Aristotelian natural philosophy 
of his day.

Related Glossary Terms

Index

Astronomy, History of Astronomy

Find Term



Rhea

http://en.wikipedia.org/wiki/Rhea_(moon)

Rhea is the second-largest moon of Saturn and the ninth largest moon in the Solar System. 
It was discovered in 1672 by Giovanni Domenico Cassini.

Rhea is named after the Titan Rhea of Greek mythology, "mother of the gods". It is also 
designated Saturn V (being the fifth major moon going outward from the planet).

Cassini named the four moons he discovered (Tethys, Dione, Rhea and Iapetus) Sidera 
Lodoicea (the stars of Louis) to honor King Louis XIV. Astronomers fell into the habit of 
referring to them and Titan as Saturn I through Saturn V. Once Mimas and Enceladus were 
discovered, in 1789, the numbering scheme was extended to Saturn VII.

The names of all seven satellites of Saturn then known come from John Herschel (son of 
William Herschel, discoverer of the planet Uranus, and two other Cronian moons, Mimas 
and Enceladus) in his 1847 publication Results of Astronomical Observations made at the 
Cape of Good Hope, wherein he suggested the names of the Titans, sisters and brothers of 
Cronos (Saturn, in Roman mythology), be used.
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Saturn

http://en.wikipedia.org/wiki/Saturn

Saturn is the sixth planet from the Sun and the second largest planet in the Solar System, 
after Jupiter. Named after the Roman god Saturn, its astronomical symbol (♄) represents the 
god's sickle. Saturn is a gas giant with an average radius about nine times that of Earth. 
While only 1/8 the average density of Earth, with its larger volume Saturn is just over 95 
times more massive than Earth.

Saturn's interior is probably composed of a core of iron, nickel and rock (silicon and oxygen 
compounds), surrounded by a deep layer of metallic hydrogen, an intermediate layer of 
liquid hydrogen and liquid helium and an outer gaseous layer. Electrical current within the 
metallic hydrogen layer is thought to give rise to Saturn's planetary magnetic field, which is 
slightly weaker than Earth's and around one-twentieth the strength of Jupiter's. The outer 
atmosphere is generally bland and lacking in contrast, although long-lived features can 
appear. Wind speeds on Saturn can reach 1,800 km/h.

Saturn has a ring system that consists of nine continuous main rings and three 
discontinuous arcs, composed mostly of ice particles with a smaller amount of rocky debris 
and dust. Sixty-two known moons orbit the planet; fifty-three are officially named. This 
does not include the hundreds of "moonlets" within the rings. Titan, Saturn's largest and 
the Solar System's second largest moon, is larger than the planet Mercury and is the only 
moon in the Solar System to retain a substantial atmosphere.
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Solar Probe Plus

http://en.wikipedia.org/wiki/Solar_Probe_Plus

Solar Probe Plus, previously NASA Solar Probe, is a planned robotic spacecraft to probe 
the outer corona of the Sun. It will approach to within 8.5 solar radii (0.04 astronomical units 
or 5.9 million kilometers or 3.67 million miles) to the 'surface' (photosphere) of the Sun. The 
project was announced as a new mission start in the fiscal 2009 budget year. On May 1, 
2008 Johns Hopkins University Applied Physics Laboratory announced it will design and 
build the spacecraft, on a schedule to launch it in 2015. The launch date has since been 
pushed back to 2018.
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Space

http://en.wikipedia.org/wiki/Space

Space is the boundless, three-dimensional extent in which objects and events occur and 
have relative position and direction. Physical space is often conceived in three linear 
dimensions, although modern physicists usually consider it, with time, to be part of a 
boundless four-dimensional continuum known as spacetime. In mathematics one examines 
"spaces" with different numbers of dimensions and with different underlying structures. The 
concept of space is considered to be of fundamental importance to an understanding of 
the physical universe. However, disagreement continues between philosophers over 
whether it is itself an entity, a relationship between entities, or part of a conceptual 
framework.

Debates concerning the nature, essence and the mode of existence of space date back to 
antiquity; namely, to treatises like the Timaeus of Plato, or Socrates in his reflections on 
what the Greeks called khora (i.e. "space"), or in the Physics of Aristotle (Book IV, Delta) in 
the definition of topos (i.e. place), or even in the later "geometrical conception of place" as 
"space qua extension" in the Discourse on Place (Qawl fi al-Makan) of the 11th century 
Arab polymath Alhazen. Many of these classical philosophical questions were discussed in 
the Renaissance and then reformulated in the 17th century, particularly during the early 
development of classical mechanics. In Isaac Newton's view, space was absolute - in the 
sense that it existed permanently and independently of whether there were any matter in 
the space.[3] Other natural philosophers, notably Gottfried Leibniz, thought instead that 
space was a collection of relations between objects, given by their distance and direction 
from one another. In the 18th century, the philosopher and theologian George Berkeley 
attempted to refute the "visibility of spatial depth" in his Essay Towards a New Theory of 
Vision. Later, the metaphysician Immanuel Kant said neither space nor time can be 
empirically perceived, they are elements of a systematic framework that humans use to 
structure all experiences. Kant referred to "space" in his Critique of Pure Reason as being: 
a subjective "pure a priori form of intuition", hence it is an unavoidable contribution of our 
human faculties.
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Space Race

http://en.wikipedia.org/wiki/Space_Race

The Space Race was a mid-to-late 20th century competition between the Soviet Union 
(USSR) and the United States (US) for supremacy in space exploration. Between 1957 and 
1975, Cold War rivalry between the two nations focused on attaining firsts in space 
exploration, which were seen as necessary for national security and symbolic of 
technological and ideological superiority. The Space Race involved pioneering efforts to 
launch artificial satellites, sub-orbital and orbital human spaceflight around the Earth, and 
piloted voyages to the Moon. It effectively began with the Soviet launch of the Sputnik 1 
artificial satellite on 4 October 1957, and concluded with the co-operative Apollo-Soyuz 
Test Project human spaceflight mission in July 1975. The Apollo-Soyuz Test Project came 
to symbolize détente, a partial easing of strained relations between the USSR and the US.
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Space Shuttle

http://en.wikipedia.org/wiki/Space_Shuttle

The Space Shuttle was a reusable launch system and orbital spacecraft operated by the 
U.S. National Aeronautics and Space Administration (NASA) for human spaceflight 
missions. The system combined rocket launch, orbital spacecraft, and re-entry spaceplane 
with modular add-ons. The first of four orbital test flights occurred in 1981 leading to 
operational flights beginning in 1982. It was used on a total of 135 missions from 1981 to 
2011 all launched from the Kennedy Space Center, Florida.

Major missions included launching numerous satellites and interplanetary probes, 
conducting space science experiments, and constructing and servicing the International 
Space Station. Major components included the orbiters, recoverable boosters, external 
tanks, payloads, and supporting infrastructure. Five space-worthy orbiters were built; two 
were destroyed in accidents.

The Space Shuttle at launch consisted of the Orbiter Vehicle (OV), one external tank (ET), 
and two Solid Rocket Boosters (SRBs). It was launched vertically like a conventional rocket 
with thrust from the two SRBs and three main engines. During launch, the external tank 
provided fuel for the orbiter's main engines. The SRBs and ET were jettisoned before the 
orbiter reached orbit. At the conclusion of the orbiter's space mission, it fired its thrusters 
to drop out of orbit and re-enter the lower atmosphere. The orbiter decelerated in the 
atmosphere before flying like a glider but with reaction control system thrusters before 
landing on a long runway.
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Sputnik

http://en.wikipedia.org/wiki/Sputnik_1

Sputnik 1 ("Satellite-1 or Elementary Satellite-1)) was the first artificial satellite to be put into 
Earth's orbit. It was launched into an elliptical low Earth orbit by the Soviet Union on 4 
October 1957. The unanticipated announcement of Sputnik 1's success precipitated the 
Sputnik crisis in the United States and ignited the Space Race, a part of the larger Cold 
War. The launch ushered in new political, military, technological, and scientific 
developments. While the Sputnik launch was a single event, it marked the start of the 
Space Age.

Apart from its value as a technological first, Sputnik also helped to identify the upper 
atmospheric layer's density, through measuring the satellite's orbital changes. It also 
provided data on radio-signal distribution in the ionosphere. Pressurized nitrogen in the 
satellite's body provided the first opportunity for meteoroid detection. If a meteoroid 
penetrated the satellite's outer hull, it would be detected by the temperature data sent back 
to Earth
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Stonehenge

http://en.wikipedia.org/wiki/Stonehenge

Stonehenge is a prehistoric monument located in the English county of Wiltshire, about 2.0 
miles (3.2 km) west of Amesbury and 8 miles (13 km) north of Salisbury. One of the most 
famous sites in the world, Stonehenge is composed of a circular setting of large standing 
stones set within earthworks. It is at the centre of the most dense complex of Neolithic and 
Bronze Age monuments in England, including several hundred burial mounds.

Archaeologists believe the iconic stone monument was constructed anywhere from 3000 
BC to 2000 BC, as described in the chronology below. Radiocarbon dating in 2008 
suggested that the first stones were erected in 2400–2200 BC, whilst another theory 
suggests that bluestones may have been erected at the site as early as 3000 BC.

The surrounding circular earth bank and ditch, which constitute the earliest phase of the 
monument, have been dated to about 3100 BC. The site and its surroundings were added 
to the UNESCO's list of World Heritage Sites in 1986 in a co-listing with Avebury Henge 
monument. It is a national legally protected Scheduled Ancient Monument. Stonehenge is 
owned by the Crown and managed by English Heritage, while the surrounding land is 
owned by the National Trust.

Archaeological evidence found by the Stonehenge Riverside Project in 2008 indicates that 
Stonehenge could possibly have served as a burial ground from its earliest beginnings. The 
dating of cremated remains found on the site indicate that deposits contain human bone 
material from as early as 3000 BC, when the initial ditch and bank were first dug. Such 
deposits continued at Stonehenge for at least another 500 years.
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Sun

http://en.wikipedia.org/wiki/Sun

The Sun is the star at the center of the Solar System. It is almost perfectly spherical and 
consists of hot plasma interwoven with magnetic fields. It has a diameter of about 
1,392,000 km, about 109 times that of Earth, and its mass (about 2×1030 kilograms, 
330,000 times that of Earth) accounts for about 99.86% of the total mass of the Solar 
System. Chemically, about three quarters of the Sun's mass consists of hydrogen, while the 
rest is mostly helium. The remainder (1.69%, which nonetheless equals 5,628 times the 
mass of Earth) consists of heavier elements, including oxygen, carbon, neon and iron, 
among others.

The Sun's stellar classification, based on spectral class, is G2V, and is informally 
designated as a yellow dwarf, because its visible radiation is most intense in the yellow-
green portion of the spectrum and although its color is white, from the surface of the Earth 
it may appear yellow because of atmospheric scattering of blue light. In the spectral class 
label, G2 indicates its surface temperature of approximately 5778 K (5505 °C), and V 
indicates that the Sun, like most stars, is a main-sequence star, and thus generates its 
energy by nuclear fusion of hydrogen nuclei into helium. In its core, the Sun fuses 
620 million metric tons of hydrogen each second. Once regarded by astronomers as a 
small and relatively insignificant star, the Sun is now thought to be brighter than about 85% 
of the stars in the Milky Way galaxy, most of which are red dwarfs. The absolute magnitude 
of the Sun is +4.83; however, as the star closest to Earth, the Sun is the brightest object in 
the sky with an apparent magnitude of −26.74. The Sun's hot corona continuously expands 
in space creating the solar wind, a stream of charged particles that extends to the 
heliopause at roughly 100 astronomical units. The bubble in the interstellar medium formed 
by the solar wind, the heliosphere, is the largest continuous structure in the Solar System.
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Telescope

http://en.wikipedia.org/wiki/Telescope

A telescope is an instrument that aids in the observation of remote objects by collecting 
electromagnetic radiation (such as visible light). The first known practical telescopes were 
invented in the Netherlands at the beginning of the 1600s (the 17th century), using glass 
lenses. They found use in terrestrial applications and astronomy.

Within a few decades, the reflecting telescope was invented, which used mirrors. In the 
20th century many new types of telescopes were invented, including radio telescopes in 
the 1930s and infrared telescopes in the 1960s. The word telescope now refers to a wide 
range of instruments detecting different regions of the electromagnetic spectrum, and in 
some cases other types of detectors.

The word "telescope" (from the Greek τῆλε, tele "far" and σκοπεῖν, skopein "to look or see"; 
τηλεσκόπος, teleskopos "far-seeing") was coined in 1611 by the Greek mathematician 
Giovanni Demisiani for one of Galileo Galilei's instruments presented at a banquet at the 
Accademia dei Lincei. In the Starry Messenger Galileo had used the term "perspicillum".
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Tethys

http://en.wikipedia.org/wiki/Tethys_(moon)

Tethys or Saturn III is a mid-sized moon of Saturn about 1,060 km (660 mi) across. It was 
discovered by G. D. Cassini in 1684 and is named after titan Tethys of Greek mythology. 

Tethys has a low density of 0.98 g/cm³ indicating that it is made of water ice with just a 
small fraction of rock. This is confirmed by the spectroscopy of its surface, which identified 
water ice as the dominant surface material. A small amount of an unidentified dark material 
is present as well. The surface of Tethys is very bright, being second brightest among the 
moons of Saturn after Enceladus, and neutral in color.

Tethys is heavily cratered and cut by a number of large scale faults/graben. The largest 
impact crater—Odysseus is about 400 km in diameter, while the largest graben—Ithaca 
Chasma is about 100 km wide and more 2000 km long. These two largest surface features 
may be related. A small part of the surface is covered by smooth plains that may be 
cryovolcanic in origin. Like all other regular moons of Saturn Tethys formed from the 
Saturnian sub-nebula—a disk of gas and dust that surrounded Saturn soon after its 
formation.

Tethys has been approached by several space probes including Pioneer 11 (1979), Voyager 
1 (1980), Voyager 2 (1981), and Cassini since 2004.
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The Solar System

http://en.wikipedia.org/wiki/The_solar_system

The Solar System consists of the Sun and the astronomical objects gravitationally bound in 
orbit around it, all of which formed from the collapse of a giant molecular cloud 
approximately 4.6 billion years ago. The vast majority of the system's mass (well over 99%) 
is in the Sun. Of the many objects that orbit the Sun, most of the mass is contained within 
eight relatively solitary planets[e] whose orbits are almost circular and lie within a nearly flat 
disc called the ecliptic plane. The four smaller inner planets, Mercury, Venus, Earth and 
Mars, also called the terrestrial planets, are primarily composed of rock and metal. The four 
outer planets, the gas giants, are substantially more massive than the terrestrials. The two 
largest, Jupiter and Saturn, are composed mainly of hydrogen and helium; the two 
outermost planets, Uranus and Neptune, are composed largely of ices, such as water, 
ammonia and methane, and are often referred to separately as "ice giants".
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TiME

http://en.wikipedia.org/wiki/TiME

Titan Mare Explorer (TiME) is a proposed spacecraft lander that, if launched, would probe 
Titan, the largest moon of the planet Saturn, and would perform the first exploration of an 
extraterrestrial sea. TiME has been proposed to NASA by Proxemy Research as a scout-
like pioneering mission, originally as part of NASA's Discovery & Scout Mission Capability 
Expansion (DSMCE) concept-study program. TiME is one of three Discovery Mission 
finalists that received US$3 million in May 2011 to develop a detailed concept study. After 
another review in 2012, NASA will pick one to see through to launch. The selected mission 
will be cost-capped at $425 million, not including launch vehicle funding.

It has also been proposed to delay TiME enough so it can be incorporated into the flagship-
Titan Saturn System Mission proposed for launch in the 2020s.

TiME is a low-cost, outer-planet mission that would directly measure the organic 
constituents on Titan and would perform the first nautical exploration of an extraterrestrial 
sea, analyze its nature and, if possible, a shoreline.
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Titan

http://en.wikipedia.org/wiki/Titan_(moon)

Titan (or Saturn VI) is the largest moon of Saturn. It is the only natural satellite known to 
have a dense atmosphere, and the only object other than Earth for which clear evidence of 
stable bodies of surface liquid has been found.

Titan is the sixth ellipsoidal moon from Saturn. Frequently described as a planet-like moon, 
Titan has a diameter roughly 50% larger than Earth's moon and is 80% more massive. It is 
the second-largest moon in the Solar System, after Jupiter's moon Ganymede, and it is 
larger by volume than the smallest planet, Mercury, although only half as massive. Titan 
was the first known moon of Saturn, discovered in 1655 by the Dutch astronomer 
Christiaan Huygens, and was the fifth moon of a planet apart from the Earth to be 
discovered.

Titan is primarily composed of water ice and rocky material. Much as with Venus prior to 
the Space Age, the dense, opaque atmosphere prevented understanding of Titan's surface 
until new information accumulated with the arrival of the Cassini–Huygens mission in 2004, 
including the discovery of liquid hydrocarbon lakes in the satellite's polar regions. The 
surface is geologically young; although mountains and several possible cryovolcanoes have 
been discovered, it is smooth and few impact craters have been found.

The atmosphere of Titan is largely composed of nitrogen; minor components lead to the 
formation of methane and ethane clouds and nitrogen-rich organic smog. The climate—
including wind and rain—creates surface features similar to those of Earth, such as sand 
dunes, rivers, lakes and seas (probably of liquid methane or ethane) and shorelines, and, 
like on Earth, is dominated by seasonal weather patterns. With its liquids (both surface and 
subsurface) and robust nitrogen atmosphere, Titan is viewed as analogous to Earth's water 
cycle, although at a much lower temperature.

The satellite is thought as a possible host for microbial extraterrestrial life or, at least, as a 
prebiotic environment rich in complex organic chemistry with a possible subsurface liquid 
ocean serving as a biotic environment.
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Titania

http://en.wikipedia.org/wiki/Titania_(moon)

Titania is the largest of the moons of Uranus and the eighth largest moon in the Solar 
System at a diameter of 1,578 kilometres (981 mi). Discovered by William Herschel in 1787, 
Titania is named after the queen of the fairies in Shakespeare's A Midsummer Night's 
Dream. Its orbit lies inside Uranus' magnetosphere.

Titania consists of approximately equal amounts of ice and rock, and is probably 
differentiated into a rocky core and an icy mantle. A layer of liquid water may be present at 
the core–mantle boundary. The surface of Titania, which is relatively dark and slightly red in 
color, appears to have been shaped by both impacts and endogenic processes. It is 
covered with numerous impact craters reaching up to 326 kilometres (203 mi) in diameter, 
but is less heavily cratered than the surface of Uranus' outermost moon, Oberon. Titania 
probably underwent an early endogenic resurfacing event which obliterated its older, 
heavily cratered surface. Titania's surface is cut by a system of enormous canyons and 
scarps, the result of the expansion of its interior during the later stages of its evolution. Like 
all major moons of Uranus, Titania probably formed from an accretion disk which 
surrounded the planet just after its formation.

Infrared spectroscopy conducted from 2001 to 2005 revealed the presence of water ice as 
well as frozen carbon dioxide on the surface of Titania, which in turn suggested that the 
moon may possess a tenuous carbon dioxide atmosphere with a surface pressure of about 
one 10 trillionth of a bar. Measurements during Titania's occultation of a star put an upper 
limit on the surface pressure of any possible atmosphere at 10–20 nbar.

As of 2012, the Uranian system has been studied up close only once, by the spacecraft 
Voyager 2 in January 1986. It took several images of Titania, which allowed mapping of 
about 40% of the moon’s surface.
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Triton

http://en.wikipedia.org/wiki/Triton_(moon)

Triton is the largest moon of the planet Neptune, discovered on October 10, 1846, by 
English astronomer William Lassell. It is the only large moon in the Solar System with a 
retrograde orbit, which is an orbit in the opposite direction to its planet's rotation. At 
2,700 km in diameter, it is the seventh-largest moon in the Solar System. Because of its 
retrograde orbit and composition similar to Pluto's, Triton is thought to have been captured 
from the Kuiper belt. Triton has a surface of mostly frozen nitrogen, a mostly water ice 
crust, an icy mantle and a substantial core of rock and metal. The core makes up two-thirds 
of its total mass. Triton has a mean density of 2.061 grams per cubic centimetre (0.0745 lb/
cu in) and is composed of approximately 15–35% water ice.

Triton is one of the few moons in the Solar System known to be geologically active. As a 
consequence, its surface is relatively young, with a complex geological history revealed in 
intricate and mysterious cryovolcanic and tectonic terrains. Part of its crust is dotted with 
geysers believed to erupt nitrogen. Triton has a tenuous nitrogen atmosphere less than 
1/70 000 the pressure of Earth's atmosphere at sea level. 
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Umbriel

http://en.wikipedia.org/wiki/Umbriel_(moon)

Umbriel is a moon of Uranus discovered on October 24, 1851, by William Lassell. It was 
discovered at the same time as Ariel and named after a character in Alexander Pope's 
poem The Rape of the Lock. Umbriel consists mainly of ice with a substantial fraction of 
rock, and may be differentiated into a rocky core and an icy mantle. The surface is the 
darkest among Uranian moons, and appears to have been shaped primarily by impacts. 
However, the presence of canyons suggests early endogenic processes, and the moon may 
have undergone an early endogenically driven resurfacing event that obliterated its older 
surface.

Covered by numerous impact craters reaching 210 km (130 mi) in diameter, Umbriel is the 
second most heavily cratered satellite of Uranus after Oberon. The most prominent surface 
feature is a ring of bright material on the floor of Wunda crater. This moon, like all moons of 
Uranus, probably formed from an accretion disk that surrounded the planet just after its 
formation. The Uranian system has been studied up close only once, by the spacecraft 
Voyager 2 in January 1986. It took several images of Umbriel, which allowed mapping of 
about 40% of the moon’s surface.
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Universe

http://en.wikipedia.org/wiki/Universe

The universe is commonly defined as the totality of everything that exists, including all 
matter and energy, the planets, stars, galaxies, and the contents of intergalactic space. 
Definitions and usage vary and similar terms include the cosmos, the world and nature. 
Scientific observation of earlier stages in the development of the universe, which can be 
seen at great distances, suggests that the universe has been governed by the same 
physical laws and constants throughout most of its extent and history. There are various 
multiverse theories, in which physicists have suggested that our universe might be one 
among many universes that likewise exist.
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Uranus

http://en.wikipedia.org/wiki/Uranus

Uranus is the seventh planet from the Sun. It has the third-largest planetary radius and 
fourth-largest planetary mass in the Solar System. It is named after the ancient Greek deity 
of the sky Uranus, the father of Cronus (Saturn) and grandfather of Zeus (Jupiter). Though it 
is visible to the naked eye like the five classical planets, it was never recognized as a planet 
by ancient observers because of its dimness and slow orbit. Sir William Herschel 
announced its discovery on March 13, 1781, expanding the known boundaries of the Solar 
System for the first time in modern history. Uranus was also the first planet discovered with 
a telescope.

Uranus is similar in composition to Neptune, and both are of different chemical composition 
than the larger gas giants, Jupiter and Saturn. Astronomers sometimes place them in a 
separate category called "ice giants". Uranus's atmosphere, while similar to Jupiter and 
Saturn's in its primary composition of hydrogen and helium, contains more "ices" such as 
water, ammonia and methane, along with traces of hydrocarbons. It is the coldest planetary 
atmosphere in the Solar System, with a minimum temperature of 49 K (−224 °C). It has a 
complex, layered cloud structure, with water thought to make up the lowest clouds, and 
methane thought to make up the uppermost layer of clouds. In contrast, the interior of 
Uranus is mainly composed of ices and rock.
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Vanguard Rocket

http://en.wikipedia.org/wiki/Vanguard_rocket

The Vanguard rocket was intended to be the first launch vehicle the United States would 
use to place a satellite into orbit. Instead, the Sputnik crisis caused by the surprise launch 
of Sputnik 1 led the U.S., after the failure of Vanguard TV3, to quickly orbit the Explorer 1 
satellite using a Juno I rocket, making Vanguard I the second successful U.S. orbital 
launch.

Vanguard rockets were used by Project Vanguard from 1957 to 1959. Of the eleven 
Vanguard rockets which the project attempted to launch, three successfully placed 
satellites into orbit.

Related Glossary Terms

Index

Drag related terms here

Find Term



Venus

http://en.wikipedia.org/wiki/Venus

Venus is the second planet from the Sun, orbiting it every 224.7 Earth days. The planet is 
named after Venus, the Roman goddess of love and beauty. After the Moon, it is the 
brightest natural object in the night sky, reaching an apparent magnitude of −4.6, bright 
enough to cast shadows. Because Venus is an inferior planet from Earth, it never appears 
to venture far from the Sun: its elongation reaches a maximum of 47.8°. Venus reaches its 
maximum brightness shortly before sunrise or shortly after sunset, for which reason it has 
been known as the Morning Star or Evening Star.

Venus is classified as a terrestrial planet and it is sometimes called Earth's "sister planet" 
due to the similar size, gravity, and bulk composition. Venus is covered with an opaque 
layer of highly reflective clouds of sulfuric acid, preventing its surface from being seen from 
space in visible light. Venus has the densest atmosphere of all the terrestrial planets in the 
Solar System, consisting mostly of carbon dioxide. The atmospheric pressure at the 
planet's surface is 92 times that of the Earth. Venus has no carbon cycle to lock carbon 
back into rocks and surface features, nor does it seem to have any organic life to absorb it 
in biomass. Venus is believed to have previously possessed oceans, but these evaporated 
as the temperature rose due to the runaway greenhouse effect. The water has most likely 
dissociated, and, because of the lack of a planetary magnetic field, the hydrogen has been 
swept into interplanetary space by the solar wind. Venus's surface is a dry desertscape 
with many slab-like rocks, periodically refreshed by volcanism.
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Vesta

http://en.wikipedia.org/wiki/4_Vesta

Vesta, formally designated 4 Vesta, is one of the largest asteroids, with a mean diameter of 
about 530 kilometres (330 mi). It was discovered by Heinrich Wilhelm Olbers on March 29, 
1807, and is named after the Roman virgin goddess of home and hearth, Vesta.

Vesta is the second-most-massive asteroid after the dwarf planet Ceres, and comprises an 
estimated 9% of the mass of the asteroid belt.[19] The less-massive Pallas might have a 
larger volume, which would make Vesta third in overall size, but the precise dimensions of 
Pallas are not known. Vesta is thought to be a remnant protoplanet with a differentiated 
interior. It lost some 1% of its mass less than a billion years ago in a collision that left an 
enormous crater occupying much of its southern hemisphere. Debris from this event has 
fallen to Earth as Howardite–Eucrite–Diogenite (HED) meteorites, a rich source of 
information about the asteroid.

Vesta is the brightest asteroid visible from Earth. Its maximum distance from the Sun is 
slightly farther than the minimum distance of Ceres from the Sun,[24] though its orbit lies 
entirely within the Cererian orbit.

NASA's Dawn spacecraft entered orbit around Vesta on July 16, 2011 for a planned one-
year exploration, and what is known about Vesta will be refined and extended as data from 
Dawn is received, analyzed and published.
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Yuri Gagarin

http://en.wikipedia.org/wiki/Gagarin

Yuri Alekseyevich Gagarin (9 March 1934 – 27 March 1968) was a Soviet pilot and 
cosmonaut. He was the first human to journey into outer space, when his Vostok 
spacecraft completed an orbit of the Earth on 12 April 1961.

Gagarin became an international celebrity, and was awarded many medals and honours, 
including Hero of the Soviet Union, the nation's highest honour. Vostok 1 marked his only 
spaceflight, but he served as backup crew to the Soyuz 1 mission (which ended in a fatal 
crash). Gagarin later became deputy training director of the Cosmonaut Training Centre 
outside Moscow, which was later named after him. Gagarin died in 1968 when a MiG 15 
training jet he was piloting crashed.
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