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The Universe 

The universe is everything we know that exists like us humans, the planets, 

the stars, the galaxies etc. The universe has a possibly infinite volume, due to 

its expansion. (To see how big the universe is, check Maps on Page 7). There 

are probably at least 100 billion galaxies known to man in the universe, and 

about 300 sextillion stars. The diameter of the known universe is at least 93 

billion light years (1 light year = 9.46×1012 kilometers or 9.46×1015 
meters) or 

8.80×1026 
meters. According to General Theory of Relativity, space expands 

faster than the speed of light. Due to this rapid expansion, it is not brief 

whether the size of the universe is finite or infinite. The expansion of the 

Universe is due to presence of dark energy, which is found to be 73% and 

dark matter (23%). There is only 4% matter  found. However, even though 

the universe is huge and massive, it has a very small density of 9.9 ×10-30 
 gm 

per cubic centimeters (excluding stars, planets and any other celestial body). 

There are about 1 ×1080 (1 followed by 80 zeroes) atoms in the Universe.  

The universe fact file 

1. Coldest place ever:- Boomerang Nebula (-272.15
o
C) 

2. Coldest place in the Solar System:- Triton (Neptune’s moon)(-237
o
C) 

3. Hottest place in the Solar System:- The Sun (6000
o
C) or Venus (if it 

comes to planets)(462
o
C) 

4. Hottest temperature known:-Infinite degrees centigrade (Temperature 

achieved by Big Bang) 

5. Biggest star :- VY Canis Majoris 

6. Biggest galaxy :- Abell 2029 cluster 

7. Biggest planet in Solar System :- Jupiter 

8. Biggest planet ever :- TrES 4-b 

9. Nearest black hole to Solar System :- Cygnus X-1 

10. Nearest galaxy to Milky Way :- Andromeda Galaxy 

11. Nearest star to Sun :- Proxima Centauri  

12. Farthest object in the universe :- UDFj-39546284 

 

 

 

http://en.wikipedia.org/wiki/UDFj-39546284
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Boomerang Nebula 
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History of the Universe 

There were many theories put forward by different scientists over the years. 

However, the currently accepted theory is the Big Bang theory, which was 

found by astronomer Georges Lemaitre, and further studied by astronomers 

from around the world. Experiments such as the LHC (Large Hadron Collider) 

is also held to prove the Big Bang theory. According to the theory,  15 billion 

years ago (or 13.5 billion years approx) there was a huge explosion called the 

Big bang, thus forming a phase known as the Planck Epoch  phase .  As time 

passed , the explosion cooled down, thus forming the universe. The universe 

still expands today, at a alarming velocity. 
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        Earth from outer space, viewing on  North America. 
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The Solar System with the Sun, Mercury, Venus, Earth, Mars, Jupiter, Saturn, 

Uranus, Neptune, Pluto, Eris (On the Kupier and Scattered disc), Makemake 

and Haumea. 
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The stars close to the Solar System, such as Alpha Centauri and Upsilon 

Andromeda. Marked in red is the Solar System (See previous page).  
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The entire Milky Way Galaxy. Marked in red is the Solar Interstellar 

Neighborhood (See previous page). 
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Galaxies and stars close to the Milky Way Galaxy. Marked in red is the Milky 

Way Galaxy (See previous page). 
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Clusters of stars and galaxies close to our cluster. Marked in red is the Local 

Galactic Group (See previous page). 
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Super clusters close to our Virgo Super cluster. Marked in red is the Virgo 

Super cluster (See previous page).   
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The entire universe (looks huge). Marked in red is the Local Super cluster 

(See previous page). 

Note:- The white dots aren’t stars, but other Super clusters, each having an 

average 12-13 galaxies. 
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Galaxies 

A galaxy is a system of stars bound together due to the effects of gravity, 

which also consist of “space dust”. Nearly 90% of the mass of a galaxy is due 

to the presence of dark matter. Many theories suggest that in the middle of 

most galaxies, but not all, there is a super massive black hole. Unfortunately 

for us, the Milky Way Galaxy is known to host such black holes. However, 

the Solar System takes a lot of time to orbit the Galaxy. There are currently 

170 billion galaxies in the known universe.  

Galaxies can be generally differentiated according to their structure and 

shape;- elliptical, spiral, and irregular. These are  done according Hubble 

classification system, ranging from E0 till E7, which is highly elongated. 

Many  elliptical galaxies are formed due to the merging of galaxies.  

Spiral galaxy are so called because they form a spiral shape and can also 

cover an enormous size. An example of a spiral galaxy is the Milky way 

galaxy itself! They are also classified by the Hubble classification system, 

namely S, but have letters (a, b ,c etc) 

Irregular galaxies are mostly galaxies presuming any shape, like the Hoag’s 

object, shaping like a ring.  

Due to the expansion of the universe, there are chances that two galaxies 

collide. Though surprising, if they do collide, the stars in the interacting 

galaxies will pass through each other without colliding. However, the dust 

and gas in the interacting galaxies will merge. Also, if two galaxies collide, 

they could also form a much larger, and bigger galaxy.  

Sometimes, galaxies are known to produce to many stars than the average rate. 

This is called starburst. Starburst were generally mostly found during the 

beginning of the universe, but gradually over time, the rate of stars generally 

decreased.  
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Hoag’s object galaxy 

 

Two Galaxies colliding together 
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The Andromeda galaxy 

 

 

 

 

 

 

 

 

 

 

 

250,000 light years 

The Andromeda 

supermassive black hole 

http://upload.wikimedia.org/wikipedia/commons/0/06/Universio_C.jpg
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Stars 

A star is a huge, massive ball of fire lit up due to “fuels”  like hydrogen, 

helium or any other element held together by gravity. Due to the “holding 

together by gravity”, stars have a massive gravitation pull, like how the Sun 

holds Earth and the other planets, preventing them from floating away.  

A star is formed through a nebula, a “cloud” found in galaxies. Whenever we 

see a nebula, we know that a star is about to be formed. A star is very hot at 

its young age, but gradually over time, it begins cooling down. An example of 

a nebula is the Orion nebula.  

However, in main sequence stars (i.e stars that have a medium size like the 

sun), it is found that the heat and the luminosity is increasing ,but at a slow 

pace. Also in the future, if this continues, then a star will grow into a red giant, 

which is 1000 times its original size, which forms into a planetary nebula 

over time, and then turns into a white dwarf. It then cools down to form a 

black dwarf. 

In massive stars, they go out with a big bang known as the Supernova. 

Massive stars have a smaller life compared to main sequence stars, due to the 

huge amount of fuel needed to charge up the core of the star. They too form 

red giants in the course of time but explodes into a supernova, as said. Even 

after the explosion, the core of the star remains, thereby deciding the fate of 

the core of the star, changing either into a neutron star or a black hole. (See 

the Neutron Stars and Black Holes section).  

Characteristics 

1. Age :- Most stars have an age between 1 billion and 10 billion years old. 

Some stars have even reached an age of 13 billion years old, which is the 

age of the universe! The oldest star discovered is HE 1523-0901, which is 

estimated to be 13.2 billion years old. As said, the more massive the star, 

the shorter it’s lifespan due to the pressure exerted in the core. 

2. Chemical composition:- Mostly, stars in the universe is said to have two 

elements, hydrogen and helium.  However,  in some stars they are said to 

also have presence of iron, chromium and rare earth elements. 

3. Size :- Although most of the stars are much bigger than the Sun they appear 

to be shiny dots in the sky due to the distance between Earth and          the 
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star. Since the sun is much closer to Earth, the  Sun appears to bigger than 

other stars. In reality, Betelgeuse is 650 times larger than the Sun. 

4. Temperature :-  Main sequence stars generally have a lower temperature 

compared to massive stars.  Massive stars have an average temperature of 

50,000 K while main sequence stars have an average temperature of a few 

thousand K. 

 

 

  

The comparison of the Solar System and stars:- 

1. Mercury <  Mars < Venus < Earth 

2. Earth < Neptune < Uranus < Saturn < Jupiter 

3. Jupiter < Wolf 359 < Sun < Sirius 

4. Sirius < Pollux < Arcturus < Aldebaren 

5. Aldebaren < Rigel < Antares < Betelgeuse 

6. Betelgeuse < Mu Cephei < VV Cephe < VY Canis Majoris 
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HE 1523-0901( The oldest star) 

 

Sirius A and B 

 

 

 

 

 

 

 

http://upload.wikimedia.org/wikipedia/commons/5/5f/He1523a.jpg
http://upload.wikimedia.org/wikipedia/commons/c/c9/Sirius_A_and_B_artwork.jpg
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Neutron stars and Black holes 

Neutron stars and Black holes only apply for super giant stars. As said on 

the stars section, super giant stars, at the end of its life, ends in a supernova 

or a hypernova. However, the entire star does not get destroyed but the 

core of the star remains. If the weight mass of the star is between one and a 

half to three solar masses, it shrinks to form a neutron star. But, if it 

exceeds three solar masses, the core of the star starts collapsing on itself, 

forming a black hole.  

A Neutron star has a very high density, nearly 3.7 ×  1017
 to 5.9 × 1017 

kg/m
3
. 

If this is not understandable, one teaspoon of  neutron star material would 

weigh 5.5×10
12

 kg , 900 times heavier than the Great Pyramid of Pisa. If 

an object of 1kg drops from a height of one meter, it would take 1 

microsecond to reach the bottom. A Neutron star rotates at an incredible 

velocity, every rotation taking 10
-15

 seconds. 

A black hole is a collapsed core of a star so called because it looks like a 

hole. The gravitational properties of a black hole is same as that of a 

neutron star, however much stronger. The gravity is so strong that light 

doesn’t escape. It absorbs all the colors of light, therefore the black color. 

However, there are many theories regarding  what is in the end of the black 

holes, another universe, another dimension, who knows? By the time we 

enter a black hole, we’ll be torn apart due to the gravitational pull.  

  An image of a black hole 

http://upload.wikimedia.org/wikipedia/commons/5/5e/BH_LMC.png
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A neutron star 
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Constellations 

A constellation is a collection of stars which form a certain recognizable 

pattern. There are 88 constellations in the night sky currently recognized by 

the International Astronomical Union (IAU). 48 of these constellations are 

discovered in the 2
nd

 century while the rest were discovered in the 17
th

 and 

the 18
th

 century. There are also many other constellations not recognized by 

the (IAU), and which are recognized by Hindu, Chinese and other 

nationalities.  

ALPHABETICAL ORDER 
 

No.  Abbrev. Constellation  English Name  Hem. 

1 And  Andromeda  Andromeda  NH  

2 Ant  Antlia  Air Pump  SH  

3 Aps  Apus  Bird of Paradise  SH 

4 Aqr  Aquarius  Water Carrier  SH  

5 Aql  Aquila  Eagle  NH-SH  

6 Ara  Ara  Altar  SH 

7 Ari  Aries  Ram  NH  

8 Aur  Auriga  Charioteer  NH  

9 Boo  Bootes  Herdsman  NH  

10 Cae  Caelum  Chisel  SH 

11 Cam  Camelopardalis  Giraffe  NH 

12 Cnc  Cancer  Crab  NH  

13 CVn  Canes Venatici  Hunting Dogs  NH  

14 CMa  Canis Major  Big Dog  SH  

15 CMi  Canis Minor  Little Dog  NH  

16 Cap  Capricornus  Goat ( Capricorn )  SH  

17 Car  Carina  Keel  SH  

18 Cas  Cassiopeia  Cassiopeia  NH  

19 Cen  Centaurus  Centaur  SH  

20 Cep  Cepheus  Cepheus  SH  

21 Cet  Cetus  Whale  SH  

22 Cha  Chamaleon  Chameleon  SH 

23 Cir  Circinus  Compasses  SH 

24 Col  Columba  Dove  SH  

25 Com  Coma Berenices  Berenice's Hair  NH  
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26 CrA  Corona Australis  Southern Crown  SH 

27 CrB  Corona Borealis  Northern Crown  NH  

28 Crv  Corvus  Crow  SH  

29 Crt  Crater  Cup  SH  

30 Cru  Crux  Southern Cross  SH  

31 Cyg  Cygnus  Swan  NH  

32 Del  Delphinus  Dolphin  NH  

33 Dor  Dorado  Goldfish  SH 

34 Dra  Draco  Dragon  NH 

35 Equ  Equuleus  Little Horse  NH  

36 Eri  Eridanus  River  SH  

37 For  Fornax  Furnace  SH 

38 Gem  Gemini  Twins  NH  

39 Gru  Grus  Crane  SH  

40 Her  Hercules  Hercules  NH  

41 Hor  Horologium  Clock  SH 

42 Hya  Hydra  Hydra ( Sea Serpent ) SH  

43 Hyi  Hydrus  Water Serpen ( male )  SH 

44 Ind  Indus  Indian  SH 

45 Lac  Lacerta  Lizard  NH 

46 Leo  Leo  Lion  NH  

47 LMi  Leo Minor  Smaller Lion  NH 

48 Lep  Lepus  Hare  SH  

49 Lib  Libra  Balance  SH  

50 Lup  Lupus  Wolf  SH  

51 Lyn  Lynx  Lynx  NH 

52 Lyr  Lyra  Lyre  NH  

53 Men  Mensa  Table  SH 

54 Mic  Microscopium  Microscope  SH 

55 Mon  Monoceros  Unicorn  SH 

56 Mus  Musca  Fly  SH 

57 Nor  Norma  Square  SH 

58 Oct  Octans  Octant  SH 

59 Oph  Ophiucus  Serpent Holder  NH-SH  

60 Ori  Orion  Orion  NH-SH  

61 Pav  Pavo  Peacock  SH  

62 Peg  Pegasus  Winged Horse  NH  

63 Per  Perseus  Perseus  NH  
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64 Phe  Phoenix  Phoenix  SH  

65 Pic  Pictor  Easel  SH 

66 Psc  Pisces  Fishes  NH  

67 PsA  Pisces Austrinus  Southern Fish  SH  

68 Pup  Puppis  Stern  SH 

69 Pyx  Pyxis  Compass  SH 

70 Ret  Reticulum  Reticle  SH 

71 Sge  Sagitta  Arrow  NH 

72 Sgr  Sagittarius  Archer  SH  

73 Sco  Scorpius  Scorpion  SH  

74 Scl  Sculptor  Sculptor  SH 

75 Sct  Scutum  Shield  SH 

76 Ser  Serpens  Serpent  NH-SH  

77 Sex  Sextans  Sextant  SH 

78 Tau  Taurus  Bull  NH  

79 Tel  Telescopium  Telescope  SH 

80 Tri  Triangulum  Triangle  NH  

81 TrA  Triangulum Australe  Southern Triangle  SH  

82 Tuc  Tucana  Toucan  SH 

83 UMa  Ursa Major  Great Bear  NH  

84 UMi  Ursa Minor  Little Bear  NH  

85 Vel  Vela  Sails  SH 

86 Vir  Virgo  Virgin  NH-SH  

87 Vol  Volans  Flying Fish  SH 

88 Vul  Vulpecula  Fox  NH 
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http://upload.wikimedia.org/wikipedia/commons/f/ff/Orion_IAU.svg
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Time travel 

When it comes to time travel, even the cleverest scientists struggle to 

understand time travel’s most mind-boggling theories. 

1. One argument against time travel asks what would happen if you 

travelled back in time and killed your grandparents before your parents 

were born. Neither your parents nor you could have been born. But then, 

who killed your grandparents ? 

2. Einstein thought time travel was impossible. He reasoned that you 

cannot move through time because you would have to move faster than 

light. If you travelled as fast as light, time would stop and you would 

not be alive. If we manage to travel faster than light, scientists suggest 

time going backwards. Some scientists disagree, but nobody has proved 

him wrong! 

3. In Stephen  Hawking’s book “Brief History of Time”, the Big Crunch 

theory (see pg 59) may force time to reverse backwards! Imagine 

leading our lives again, this time backwards! 

4. However, Einstein showed that gravity bends into spacetime, so a time 

machine might work by using gravity to bend spacetime. 

5. Also, time travel could be achieved using black holes- places where 

gravity is so powerful that it sucks in everything, including light. That is 

one of the reasons why scientists consider black holes to lead to another 

dimension. 

6. Relativity effects are real, not just theoretical. When astronauts went to 

the Moon, the clock in their  spacecraft doesn’t turn to be accurate 

during the journey. The clock wasn’t faulty, they were travelling fast 

enough for time to run more slowly. So the astronauts returned to the 

Earth slightly younger than if they had stayed on the ground! 

7. As spacecrafts travel at fast speeds, Einstein says that the spacecraft 

would start shrinking. If they ever got to the speed of light, which 

Einstein says they can’t, they would shrink to nothing.  

8. Most scientific views of time travel say that it might be possible to 

travel into the future, but not into the past. If this is true, it would 

explain why the we’ve never been visited by time travelers in the future. 

9. American astronomer Frank Tipler thinks you could build a time 

machine with a piece of superdense material about 10 times the mass of 

the Sun. Simply roll it into a tube shaped a few billion kilometers long, 

then set it spinning at a few billions rotations per minute. Once it travels 
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fast enough, it will bend spacetime around it and you can send your 

spaceship on a spiral course along it’s wall.  

 

See report below :-  

 

“Einstein Theories Confirmed by NASA Gravity 

Probe 

Space mission did what the famed physicist said would be 

impossible. 

 

An artist's concept of Gravity Probe B orbiting Earth, which is warping spacetime. 

Illustration courtesy NASA 

Ker Than 

for National Geographic News 

http://news.nationalgeographic.com/news
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Published May 5, 2011 

Two key predictions of Albert Einstein's general theory of relativity have been confirmed by 

NASA's Gravity Probe B mission, scientists announced this week. 

"We've completed this landmark experiment testing Einstein's universe, and Einstein survives," 

principal investigator Francis Everitt, of Stanford University in California, said during a press briefing. 

Launched in 2004, the Gravity Probe B mission used four ultraprecise gyroscopes—devices used to 

measure orientation—housed in a satellite to measure two aspects of Einstein's theory about gravity. 

The first is the geodetic effect, which is the warping of space and time—or spacetime—around a 

gravitational body, such as a planet. 

One common way to visualize the geodetic effect is to think of Earth as a bowling ball and spacetime as 

a trampoline. Earth's gravity warps spacetime the same way a bowling ball weighs down the middle of a 

trampoline. 

The second effect of gravity tested by Gravity Probe B is frame dragging, which is the amount that a 

spinning object pulls the fabric of spacetime along with it. 

Doing What Einstein Thought Impossible 

To conduct these tests, Gravity Probe B used a device called a star tracker to keep one end pointed at a 

single star, IM Pegasi, while in a polar orbit 400 miles (644 kilometers) above Earth. 

If we lived in a universe that behaved as envisioned by Isaac Newton—in which the geodetic effect and 

frame dragging don't occur—then the gyroscopes would stay aligned with the star forever. 

In Einstein's universe, however, the direction of the spin axis of Gravity Probe B's gyroscopes should 

gradually change due to the mass and rotation of Earth. 

"Imagine the Earth is immersed in honey, and you can imagine the honey would be dragged around and 

[an object in the honey] would also be dragged around," Everitt said. "That's what happens in the 

gyroscope." 

Sifting through the data, the team found evidence of an angular change in the gyroscopes' orientation of 

about 6,600 milliarcseconds over the course of a year. 

A milliarcsecond, Everitt explained, "is the width of a human hair seen at the distance of 10 miles [16 

kilometers]. It really is a rather small angle, and this is the accuracy which Gravity Probe B had to 

achieve." 

The change is so small, in fact, that Einstein didn't think measuring it was even possible. 

In his 1953 book The Meaning of Relativity, Einstein wrote that frame-dragging effects "are actually 

present according to our theory, although their magnitude is so small that confirmation of them by 

laboratory experiments is not to be thought of." 

But now, "thanks to NASA," Everitt said, "we've done more than think about them. We've actually 

measured them." 

http://www.nasa.gov/mission_pages/gpb/
http://www.stanford.edu/dept/physics/people/faculty/everitt_cw_francis.html
http://news.nationalgeographic.com/news/2010/01/100104-isaac-newton-google-doodle-logo-apple.html
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Gravity Findings to Unravel Distant Mysteries?  

Although the results are only now being released, the Gravity Probe B satellite has completed its work, 

and it was decommissioned in December 2010. 

Funded since 1963, Gravity Probe B is one of the longest running projects in NASA history. Scientists 

had the idea for the experiment before the required technology—such as the star tracker and 

gyroscopes—even existed. 

The probe's predecessor, Gravity Probe A, was launched in 1976 and also confirmed a key aspect of 

Einstein's general theory of relativity, namely that a clock on Earth will run slower than one aboard an 

orbiting spacecraft. (Related: "Einstein's Relativity Affects Aging on Earth [Slightly].") 

While it's been widely accepted that the geodetic effect and frame dragging occur, it was important to 

confirm them with experiments, physicist Clifford Will, of Washington University in St. Louis, said at 

the press conference. 

"While the result in this case does support Einstein, it didn't have to," he said. 

In addition, the findings, detailed online in the journal Physical Review Letters, may help scientists 

understand some of the most cataclysmic events in the universe. 

"Measuring the frame-dragging effect caused by the Earth's rotation has implications beyond our 

planet," said Will, who was not involved in the Gravity Probe B project. 

For example, he said, frame dragging likely plays a role in triggering energetic bursts from quasars, 

very distant galaxies that have actively feeding—and rapidly rotating—supermassive black holes at 

their hearts.” 

 

 

 

 

 

 

 

 

 

 

 

http://news.nationalgeographic.com/news/2010/09/100922-science-space-time-einstein-relativity-aging-gravity-earth/
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Satellites and Rockets 

A satellite is an object which has been placed into orbit by humans. Such 

objects are called artificial satellites to distinguish them from natural satellites 

such as the Moon. 

The world’s first artificial satellite, the Sputnik 1, was launched by the Soviet 

Union in 1957. Since then, thousands of satellites have been launched into 

orbit around the Earth; also some satellites, notably space stations, have been 

launched in parts and assembled in orbit. Artificial satellites originate from 

more than 50 countries and have used the satellite launching capabilities of 

ten nations. A few hundred satellites are currently operational, whereas 

thousands of unused satellites and satellite fragments orbit the Earth as space 

debris. A few space probes have been placed into orbit around other bodies 

and become artificial satellites to the Moon, Mercury, Venus, Mars, Jupiter, 

Saturn, and the Sun. 

Satellites are used for a large number of purposes. Common types include 

military and civilian Earth observation satellites, communications satellites, 

navigation satellites, weather satellites, and research satellites. Space stations 

and human spacecraft in orbit are also satellites. Satellite orbits vary greatly, 

depending on the purpose of the satellite, and are classified in a number of 

ways. Well-known (overlapping) classes include low Earth orbit, polar orbit, 

and geostationary orbit. 

Satellites are usually semi-independent computer-controlled systems. Satellite 

subsystems attend many tasks, such as power generation, thermal control, 

telemetry, attitude control and orbit control. 

Rockets missions like Apollo generally launched years after the launching of 

the first satellite.  

Flight Launch 
vehicle 

Crew Launch 
date 

Mission Results 

AS-204 
(Apollo 1) 

Saturn IB 
AS-204 

Virgil I. "Gus" Grissom, 
Edward White, 
Roger B. Chaffee 

Planned 
February 
21, 1967 

Block I CSM 
Earth 
orbital 
flight (up to 
14 days) 

Cabin fire broke out in pure 
oxygen atmosphere during 
launch rehearsal test on 
January 27, 1967, killing all 
three crewmen and 
destroying the CM; canceled. 

Apollo 7 Saturn IB 
AS-205 

Walter M. "Wally" Schirra, 
Donn Eisele, 
Walter Cunningham 

October 
11, 1968 

Block II 
CSM Earth 
orbital test 

Successful 11-day flight. First 
live television broadcast from 
a US space flight 

Apollo 8 Saturn V Frank Borman, December Lunar orbit First manned lunar flight, 

http://en.wikipedia.org/wiki/Apollo_1
http://en.wikipedia.org/wiki/Gus_Grissom
http://en.wikipedia.org/wiki/Edward_Higgins_White
http://en.wikipedia.org/wiki/Roger_B._Chaffee
http://en.wikipedia.org/wiki/Apollo_7
http://en.wikipedia.org/wiki/Wally_Schirra
http://en.wikipedia.org/wiki/Donn_Eisele
http://en.wikipedia.org/wiki/Walter_Cunningham
http://en.wikipedia.org/wiki/Apollo_8
http://en.wikipedia.org/wiki/Frank_Borman
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AS-503 Jim Lovell, 
William A. Anders 

21, 1968 (CSM only) improvised because LM was 
not ready for first manned 
orbital test. Ten lunar orbits 
in twenty hours; first humans 
to see lunar far side and 
Earthrise with own eyes; live 
television pictures broadcast 
to Earth 

Apollo 9 Saturn V 
AS-504 

James McDivitt, 
David Scott, 
Russell L. "Rusty" 
Schweickart 

March 3, 
1969 

Earth orbit 
CSM / LM 
test 

Ten days in Earth orbit, 
demonstrated LM propulsion, 
rendezvous and docking with 
CSM. EVA tested lunar 
Portable Life Support System 
(PLSS). 

Apollo 10 Saturn V 
AS-505 

Thomas P. Stafford, 
John W. Young, 
Eugene Cernan 

May 18, 
1969 

"Dress 
rehearsal" 
for lunar 
landing 

LM descended to 8.4 nautical 
miles (15.6 km) without 
landing 

Apollo 11 Saturn V 
AS-506 

Neil Armstrong, 
Michael Collins, 
Edwin E. "Buzz" Aldrin 

July 16, 
1969 

First lunar 
landing 

Sea of Tranquility; single EVA 
in direct vicinity of LM. 
Navigation errors and 
computer alarms overcome 

Apollo 12 Saturn V 
AS-507 

Charles "Pete" Conrad, 
Richard Gordon, 
Alan Bean 

November 
14, 1969 

Precision 
lunar 
landing 
(Ocean of 
Storms) 

Lightning strike during launch 
nearly aborted the mission; 
successful landing near 
Surveyor 3 probe; two EVAs; 
returned Surveyor parts to 
earth; first controlled LM 
ascent stage impact after 
jettison; first use of 
deployable S-band antenna; 
two lightning strikes after 
liftoff with brief loss of fuel 
cells and telemetry; lunar TV 
camera damaged by 
accidental exposure to sun. 

Apollo 13 Saturn V 
AS-508 

Jim Lovell, 
Jack Swigert, 
Fred Haise 

April 11, 
1970 

Lunar 
landing (Fra 
Mauro) 

Mission aborted after SM 
oxygen tank explosion on 
outward leg, cancelling the 
landing; LM used as crew 
"lifeboat" for safe return. First 
S-IVB stage impact on Moon 
as active seismic test. 

Apollo 14 Saturn V 
AS-509 

Alan B. Shepard, 
Stuart Roosa, 
Edgar Mitchell 

January 
31, 1971 

Lunar 
landing (Fra 
Mauro) 

Successful landing at site 
intended for Apollo 13; 
mission overcame docking 
problems, faulty LM abort 
switch and delayed landing 
radar acquisition; first color 
video images from the lunar 
surface; first materials science 
experiments in space; two 

http://en.wikipedia.org/wiki/Jim_Lovell
http://en.wikipedia.org/wiki/William_A._Anders
http://en.wikipedia.org/wiki/Apollo_9
http://en.wikipedia.org/wiki/James_McDivitt
http://en.wikipedia.org/wiki/David_Scott
http://en.wikipedia.org/wiki/Rusty_Schweickart
http://en.wikipedia.org/wiki/Rusty_Schweickart
http://en.wikipedia.org/wiki/Primary_Life_Support_System#Apollo_PLSS
http://en.wikipedia.org/wiki/Apollo_10
http://en.wikipedia.org/wiki/Thomas_P._Stafford
http://en.wikipedia.org/wiki/John_Young_(astronaut)
http://en.wikipedia.org/wiki/Eugene_Cernan
http://en.wikipedia.org/wiki/Apollo_11
http://en.wikipedia.org/wiki/Neil_Armstrong
http://en.wikipedia.org/wiki/Michael_Collins_(astronaut)
http://en.wikipedia.org/wiki/Buzz_Aldrin
http://en.wikipedia.org/wiki/Mare_Tranquillitatis
http://en.wikipedia.org/wiki/Apollo_12
http://en.wikipedia.org/wiki/Pete_Conrad
http://en.wikipedia.org/wiki/Richard_F._Gordon,_Jr.
http://en.wikipedia.org/wiki/Alan_Bean
http://en.wikipedia.org/wiki/Oceanus_Procellarum
http://en.wikipedia.org/wiki/Oceanus_Procellarum
http://en.wikipedia.org/wiki/Surveyor_3
http://en.wikipedia.org/wiki/Apollo_13
http://en.wikipedia.org/wiki/Jim_Lovell
http://en.wikipedia.org/wiki/Jack_Swigert
http://en.wikipedia.org/wiki/Fred_Haise
http://en.wikipedia.org/wiki/Fra_Mauro_formation
http://en.wikipedia.org/wiki/Fra_Mauro_formation
http://en.wikipedia.org/wiki/Apollo_14
http://en.wikipedia.org/wiki/Alan_B._Shepard
http://en.wikipedia.org/wiki/Stuart_Roosa
http://en.wikipedia.org/wiki/Edgar_Mitchell
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EVAs 
Apollo 15 Saturn V 

AS-510 
David Scott, 
Alfred Worden, 
James Irwin 

July 26, 
1971 

Extended 
lunar 
landing 
(Hadley-
Apennine) 

First "J series" mission with 3-
day lunar stay and extensive 
geology investigations; first 
use of lunar rover (17.25 
miles (27.8 km) driven); 1 
lunar "standup" EVA, 3 lunar 
surface EVAs, plus deep space 
EVA on return to retrieve 
orbital camera film from SM. 

Apollo 16 Saturn V 
AS-511 

John W. Young, 
Ken Mattingly, 
Charles Duke 

April 16, 
1972 

Extended 
lunar 
landing 
(Descartes 
Highlands) 

Only landing in lunar 
highlands; malfunction in a 
backup CSM yaw gimbal servo 
loop delayed landing and 
reduced stay in lunar orbit; no 
ascent stage deorbit due to 
malfunction; 3 lunar EVAs 
plus deep space EVA. 

Apollo 17 Saturn V 
AS-512 

Eugene Cernan, 
Ronald Evans, 
Harrison 
H. "Jack" Schmitt, PhD 

December 
7, 1972 

Extended 
lunar 
landing 
(Taurus-
Littrow) 

Last Apollo lunar landing; 
most recent human flight 
beyond low Earth orbit (as of 
2011); only lunar mission with 
a scientist (geologist); 3 lunar 
EVAs plus deep space EVA 

 

There were different programs like Discovery, Endeavour, Columbia, STS etc.  

 
FACT                               

During Niel Armstrong’s moon 

mission, Niel reported that he saw 

aliens which technology was far 

better than our’s. This raises the 

fact that aliens could exist in our 

universe. 

http://en.wikipedia.org/wiki/Apollo_15
http://en.wikipedia.org/wiki/David_Scott
http://en.wikipedia.org/wiki/Alfred_Worden
http://en.wikipedia.org/wiki/James_Irwin
http://en.wikipedia.org/wiki/Hadley%E2%80%93Apennine_(Moon)
http://en.wikipedia.org/wiki/Hadley%E2%80%93Apennine_(Moon)
http://en.wikipedia.org/wiki/Apollo_16
http://en.wikipedia.org/wiki/John_Young_(astronaut)
http://en.wikipedia.org/wiki/Ken_Mattingly
http://en.wikipedia.org/wiki/Charles_Duke
http://en.wikipedia.org/wiki/Descartes_Highlands
http://en.wikipedia.org/wiki/Descartes_Highlands
http://en.wikipedia.org/wiki/Apollo_17
http://en.wikipedia.org/wiki/Eugene_Cernan
http://en.wikipedia.org/wiki/Ronald_Evans
http://en.wikipedia.org/wiki/Harrison_Schmitt
http://en.wikipedia.org/wiki/Harrison_Schmitt
http://en.wikipedia.org/wiki/Taurus-Littrow_(lunar_valley)
http://en.wikipedia.org/wiki/Taurus-Littrow_(lunar_valley)
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Space Shuttle ‘Discovery’ 

 

The Space Shuttle lift-off /landing procedure 

http://upload.wikimedia.org/wikipedia/commons/d/d6/STS120LaunchHiRes-edit1.jpg
http://upload.wikimedia.org/wikipedia/commons/5/5c/Space_shuttle_mission_profile.jpg
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The Milky Way Galaxy 

The Milky Way Galaxy is the galaxy where the Solar System is located. It 

is named so because it looks like a milky band spread across the night sky. 

According to scientists, the diameter of the Milky Way Galaxy is estimated 

to be 100,000-120,000 light years and the age is 13.2 billion years old, 

nearly the age of the universe. It is said to contain at least 200 billion stars, 

maximally 400 billion stars. The middle of the galaxy is called the Galactic 

Centre. It is said that the Galactic Centre is a super massive black hole, 

which would engulf the Solar System after many years. The distance 

between the Galactic Center and the Solar System is about 26,000- 28,000 

light years.   

The Milky Way Galaxy is also known for its arms (See diagram below) 

namely  the Perseus arm, the Carina- Sagittarus arm, the Crux- Scutum 

arm, the Norma arm, and the Orion arm (which is between the Perseus and 

the Carina- Sagittarus arm, as shown in diagram).The Solar System is 

located in the Orion arm.  
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A Milky Way Galaxy arm in the night sky.  

  

100,000-120,000 light years in diameter 

Note:- These pictures are taken 

in non-polluted areas. 

http://en.wikipedia.org/wiki/File:ESO-VLT-Laser-phot-33a-07_rsz.jpg
http://upload.wikimedia.org/wikipedia/commons/9/9e/Milky_Way_Arch.jpg
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The Solar System 

As said, the Solar System is located in the Orion arm of the Milky way 

Galaxy. The Solar System is where we live, and where the Sun is located. 

The biggest planet is Jupiter while the smallest planet is Haumea. 

Currently, the Solar System has 8 planets, 5 dwarf planets,  574,481 

asteroids,  3,118 comets and 169 moons in the Solar System. in the Solar 

System. They are held due to the gravitational pull of the Sun. So, how far 

the planet is, the planet has less gravitation, thereby affecting  time in the 

planet.  

               

The planets in size 

 

 

 

 

 

 



Page | 38  
 

 

 

The planets in order 

 

The Sun 

The sun measures 1.4 million km in radius. The main gases used by the sun as 

fuel is hydrogen and helium.  The surface of the sun is 6000 degree 

centigrade, while the centre of the sun is 15 million degree centigrade.  The 

sun has the strong gravitational pull to keep the Earth and the other planets in 

orbit.  Scientists believe that another 5 billion years from the present the sun 

will run out of fuel, turning into a red giant and eventually turning into a 

black dwarf.  
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Mercury 

Mercury is the closest planet to the sun and also the smallest in the Solar 

System. Due to it’s distance from the Sun, it has an average temperature of  

427
o
C in day and -183

o
C at night (due to lack of atmosphere). Mercury 

doesn’t  have any satelites orbiting  it. There is a huge rip in the surface of 

Mercury, which could be due to a planetary impact long time ago. The iron 

filled core is still a mystery. 

 Average Distance from the Sun : 57,909,175 km  

 Perihelion (closest): Metric: 46,000,000 km  

 Aphelion (farthest): Metric: 69,820,000 km  

 Equatorial Radius: Metric: 2,439.7 km  

 Equatorial Circumference: Metric: 15,329.1 km  

 Mass: 330,220,000,000,000,000,000,000 kg  

 Volume: 60,827,200,000 km
3
  

 Density: 5.427 g/cm
3
  

 Surface Area: 74,800,000 km
2
  

 Equatorial Surface Gravity: 3.7 m/s
2
  

 Escape Velocity: 15,300 km/h  

 Length of Day: 176 Earth days (4224 hours)  

 Length of Year: 87.97 Earth days  
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 Mean Orbit Velocity: Metric: 172,341 km/h  

 Orbital Eccentricity: 0.20563069  

 Orbital Inclination to Ecliptic: 7 degrees  

 Equatorial Inclination to Orbit: 0 degrees  

 Orbital Circumference: 356,000,000 km  

 Minimum/Maximum Surface Temperature: -173/427 °C  

 Number of Moons: 0 

 Diameter:- 4880 km              

(Note:- Perehelion is the closest point of a planet’s orbit and Aphelion is the 

farthest point of the planet’s orbit). 
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Venus 

Generally, this planet has a very dense atmosphere. Due to this, the surface 

temperature rises to 460
0
C, which makes this the hottest planet in the Solar 

System.  

 Average Distance from the Sun : 108,208,930 km  

 Perihelion (closest): 107,476,000 km  

 Aphelion (farthest): 108,942,000 km  

 Equatorial Radius: 6,051.8 km  

 Equatorial Circumference: 38,025 km  

 Mass: 4,868,500,000,000,000,000,000,000 kg  

 Volume: 928,400,000,000 km
3
  

 Density: 5.24 g/cm
3
  

 Surface Area: 460,200,000 km
2
  

 Equatorial Surface Gravity: 8.87 m/s
2
  

 Escape Velocity: 37,300 km/h  

 Length of Day: 243 Earth days (retrograde)  

 Length of Year: 224.7 Earth days  

 Mean Orbit Velocity: 126,077 km/h  

 Orbital Eccentricity: .0068  

 Orbital Inclination to Ecliptic: 3.39 degrees  

 Equatorial Inclination to Orbit: 177.3 degrees  

 Orbital Circumference: 675,300,000 km  

 Minimum/Maximum Surface Temperature: 462 °C  

 Atmospheric Constituents: Carbon Dioxide, Nitrogen  

 Number of Moons: 0  

 Diameter: 12,109 km 

http://www.spacewallpapers.net/articles/venus.html
http://www.spacewallpapers.net/articles/venus.html
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Venus in true color. 

Earth 

Earth is where we live, which was formed 4.5 billion years ago. The distance 

from the Earth and the Sun is suitable to sustain life.  

Tectonic plates 

Earth's main plates  

 

Plate name Area 

10
6
 km

2
 

  Pacific Plate 103.3 

  African Plate 78.0 

  North American Plate 75.9 

  Eurasian Plate 67.8 

  Antarctic Plate 60.9 

  Indo-Australian Plate 47.2 

  South American Plate 43.6 

The mechanically rigid outer layer of the Earth, the lithosphere, is broken into 

pieces called tectonic plates. These plates are rigid segments that move in 

http://en.wikipedia.org/wiki/List_of_tectonic_plates
http://en.wikipedia.org/wiki/File:Venus-real.jpg
http://en.wikipedia.org/wiki/File:Tectonic_plates_(empty).svg
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relation to one another at one of three types of plate boundaries: Convergent 

boundaries, at which two plates come together, Divergent boundaries, at 

which two plates are pulled apart, and Transform boundaries, in which two 

plates slide past one another laterally. Earthquakes, volcanic activity, 

mountain-building, and oceanic trench formation can occur along these plate 

boundaries. The tectonic plates ride on top of the asthenosphere, the solid but 

less-viscous part of the upper mantle that can flow and move along with the 

plates,  and their motion is strongly coupled with convection patterns inside 

the Earth's mantle. 

As the tectonic plates migrate across the planet, the ocean floor is subducted 

under the leading edges of the plates at convergent boundaries. At the same 

time, the upwelling of mantle material at divergent boundaries creates mid-

ocean ridges. The combination of these processes continually recycles the 

oceanic crust back into the mantle. Because of this recycling, most of the 

ocean floor is less than 100 million years in age. The oldest oceanic crust is 

located in the Western Pacific, and has an estimated age of about 200 million 

years. By comparison, the oldest dated continental crust is 4030 million years 

old. 

The seven major plates are the Pacific, North American, Eurasian, African, 

Antarctic, Indo-Australian, and South American. Other notable plates include 

the Arabian Plate, the Caribbean Plate, the Nazca Plate off the west coast of 

South America and the Scotia Plate in the southern Atlantic Ocean. The 

Australian Plate fused with the Indian Plate between 50 and 55 million years 

ago. The fastest-moving plates are the oceanic plates, with the Cocos Plate 

advancing at a rate of 75 mm/year and the Pacific Plate moving 52–

69 mm/year. At the other extreme, the slowest-moving plate is the Eurasian 

Plate, progressing at a typical rate of about 21 mm/year.  

 

 Average Distance from the Sun: 149,597,890 km  

 Perihelion (closest): 147,100,000 km  

 Aphelion (farthest): 152,100,000 km  

 Equatorial Radius: 6,378.14 km  

 Equatorial Circumference: 40,075 km  

 Volume: 1,083,200,000,000 km3  

 Mass: 5,973,700,000,000,000,000,000,000 kg  

http://en.wikipedia.org/wiki/Convergent_boundary
http://en.wikipedia.org/wiki/Convergent_boundary
http://en.wikipedia.org/wiki/Divergent_boundary
http://en.wikipedia.org/wiki/Transform_boundary
http://en.wikipedia.org/wiki/Earthquake
http://en.wikipedia.org/wiki/Orogeny
http://en.wikipedia.org/wiki/Oceanic_trench
http://en.wikipedia.org/wiki/Subduction
http://en.wikipedia.org/wiki/Mid-ocean_ridge
http://en.wikipedia.org/wiki/Mid-ocean_ridge
http://en.wikipedia.org/wiki/Oceanic_crust
http://en.wikipedia.org/wiki/Pacific_Plate
http://en.wikipedia.org/wiki/North_American_Plate
http://en.wikipedia.org/wiki/Eurasian_Plate
http://en.wikipedia.org/wiki/African_Plate
http://en.wikipedia.org/wiki/Antarctic_Plate
http://en.wikipedia.org/wiki/Indo-Australian_Plate
http://en.wikipedia.org/wiki/South_American_Plate
http://en.wikipedia.org/wiki/Arabian_Plate
http://en.wikipedia.org/wiki/Caribbean_Plate
http://en.wikipedia.org/wiki/Nazca_Plate
http://en.wikipedia.org/wiki/South_America
http://en.wikipedia.org/wiki/Scotia_Plate
http://en.wikipedia.org/wiki/Atlantic_Ocean
http://en.wikipedia.org/wiki/Cocos_Plate
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 Density: 5.515 g/cm3  

 Surface Area: 510,065,700 km2  

 Equatorial Surface Gravity: 9.766 m/s2  

 Escape Velocity: 40,248 km/h  

 Length of Day: 23.934 hours  

 Length of Year: 365.24 Earth days  

 Mean Orbit Velocity: 107,229 km/h  

 Orbital Eccentricity: 0.01671022  

 Orbital Inclination to Ecliptic: 0.00005 degrees  

 Equatorial Inclination to Orbit: 23.45 degrees  

 Orbital Circumference: 924,375,700 km  

 Minimum/Maximum Surface Temperature: -88/58 °C  

 Atmospheric Constituents: Nitrogen, Oxygen  

 Number of moons: 1 

 Diameter: 12,761 km 

 

Mars 

If there is another planet that would support life, it would be Mars. Dry 

riverbeds show that water once flowed on Mars. Called the Red Planet 

because of it’s red color. Mars has two moons, Phobos and Diemos. Due to 

their irregular shape, scientist suggest that the two moons were asteriods 

caught by Mars’ gravity. There are many theories suggesting that life or 

Martians have been on Mars. (see pictures below fact file)  
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 Average Distance from the Sun: Metric: 227,936,640 km  

 Perihelion (closest): Metric: 206,600,000 km  

 Aphelion (farthest): Metric: 249,200,000 km  

 Equatorial Radius: Metric: 3,397 km  

 Equatorial Circumference: Metric: 21,344 km  

 Mass: 641,850,000,000,000,000,000,000 kg  

 Volume: 163,140,00,000 km3  

 Density: 3.94 g/cm3  

 Surface Area: 144,100,000 km2  

 Equatorial Surface Gravity: 3.693 m/s2  

 Escape Velocity: 18,072 km/h  

 Length of Day: 24.62 hours  

 Length of Year: 686.93 Earth days  

 Mean Orbit Velocity: 86,871 km/h  

 Orbital Eccentricity: .0934  

 Orbital Inclination to Ecliptic: 1.8 degrees  

 Equatorial Inclination to Orbit: 25.19  

 Orbital Circumference: 1.366,900,000 km  

 Min/Max Surface Temperature: -87 to -5 °C  

 Atmospheric Constituents: Carbon Dioxide, Nitrogen, Argon  

 Number of Moons: 2  

 Diameter: 6,767 km 
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Jupiter 

Jupiter is the biggest planet in the Solar System. Discovered by Galileo in 

1610, it is found that Jupiter has 64 moons.  

 Average Distance from the Sun: Metric: 778,412,020 km  

 Perihelion (closest): 740,742,600 km  

 Aphelion (farthest): 816,081,400 km  

 Equatorial Radius: 71,492 km  

 Equatorial Circumference: 449,197 km  

 Mass: 1,898,700,000,000,000,000,000,000,000 kg  

 Volume: 1,425,500,000,000,000 km
3 

 

 Density: 1.33 g/cm
3 
 

http://photojournal.jpl.nasa.gov/catalog/PIA10214
http://photojournal.jpl.nasa.gov/catalog/PIA10214
http://photojournal.jpl.nasa.gov/catalog/PIA10214
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 Surface Area: 62,179,600,000 km
2
  

 Equatorial Surface Gravity: 20.87 m/s
2
  

 Escape Velocity: 214,300 km/h  

 Length of Day: 9.925 hours  

 Length of Year: 4330.6 Earth days (11.8565 Earth years)  

 Mean Orbit Velocity: 47,051 km/h  

 Orbital Eccentricity: .04839  

 Orbital Inclination to Ecliptic: 1.305 degrees  

 Equatorial Inclination to Orbit: 3.12 degrees  

 Orbital Circumference: Metric: 4,774,000,000 km  

 Effective Temperature: -148 °C  

 Atmospheric Constituents: Hydrogen, Helium  

 Number of Moons: 63  

 

Suprisingly, Jupiter is filled with gas. However, the core is the only thing that 

is solid. The Great  Red Spot is a system of supermassive storms, in which the 

Spot is twice the size of Earth.  

 

Saturn 

Second in size to Jupiter.  Saturn has amazing rings which is still a mystery. 

However, even if this planet is big, it’s density is 1/8
th

 of Earth’s density. 

Saturn has 35 moons in all. 

 Average Distance from the Sun: 1,426,725,400 km  

 Perihelion (closest): 1,349,467,000 km  

 Aphelion (farthest): 1,503,983,000 km  

http://en.wikipedia.org/wiki/File:Jupiter_by_Cassini-Huygens.jpg
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 Equatorial Radius: 60,268 km  

 Equatorial Circumference: 378,675 km  

 Mass: 568,510,000,000,000,000,000,000,000 kg  

 Volume: 827,130,000,000,000 km3  

 Density: 0.70 g/cm3  

 Surface Area: Metric: 43,466,000,000 km2  

 Equatorial Surface Gravity: 7.207 m/s2  

 Escape Velocity: Metric: 127,760 km/h  

 Length of Day: 10.656 hours  

 Length of Year: 10755.7 Earth days (29.4 Earth years)  

 Mean Orbit Velocity: 34,821 km/h  

 Orbital Eccentricity: .0541506  

 Orbital Inclination to Ecliptic: 2.484 degrees  

 Equatorial Inclination to Orbit: 26.73 degrees  

 Orbital Circumference: 8,725,000,000 km  

 Effective Temperature: -178 °C  

 Atmospheric Constituents: Hydrogen, Helium  

 Number of Moons: 35  

 

Uranus 

Uranus is the third largest planet in size. Uranus and Venus are the only 

planets that rotate in the opposite direction compared with the rest of the 

planets. It is the only planet which has the axis in the horizontal direction. 

Scientists believe that a planet the size of Uranus collided with it a long time 

ago, changing it’s axis direction. The planet has 27 moons in all. 

 Average Distance from the Sun: 2,870,972,200 km  

 Perihelion (closest): 2,735,560,000 km  

 Aphelion (farthest): 3,006,390,000 km  

http://www.spacewallpapers.net/articles/saturn.html
http://www.spacewallpapers.net/articles/uranus.html
http://upload.wikimedia.org/wikipedia/commons/c/c7/Saturn_during_Equinox.jpg
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 Equatorial Radius: 25,559 km  

 Equatorial Circumference: 160,592 km  

 Mass: 86,849,000,000,000,000,000,000,000 kg  

 Volume: 69,142,000,000,000 km3  

 Density: 1.30 g/cm3  

 Surface Area: 8,115,600,000 km2  

 Equatorial Surface Gravity: 8.43 m/s2  

 Escape Velocity: 76,640 km/h  

 Length of Day: 17.24 hours (retrograde)  

 Length of Year: 30,687.2 Earth days (84.02 Earth years)  

 Mean Orbit Velocity: 24,607 km/h  

 Orbital Eccentricity: .047168  

 Orbital Inclination to Ecliptic: 0.770 degrees  

 Equatorial Inclination to Orbit: 97.86 degrees  

 Orbital Circumference: 17,620,000,000 km  

 Effective Temperature: -216 °C  

 Atmospheric Constituents: Hydrogen, Helium, Methane  

 Number of Moons: 27  

 

Neptune 

This is the farthest planet in the Solar System. Like Uranus, this planet also 

consist of methane, which gives a blue color to the planet. One of it’s moons, 

Triton is the coldest world in the Solar System(-235
o
C), and unlike any other 

http://www.spacewallpapers.net/articles/uranus.html
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satellite, it is coming close to the planet, and is set to collide 10 million years 

later.  

 Average Distance from the Sun: 4,498,252,900 km  

 Perihelion (closest): 4,459,630,000 km  

 Aphelion (farthest): 4,536,870,000 km  

 Equatorial Radius: 24,764 km  

 Equatorial Circumference: 155,597 km  

 Mass: 102,440,000,000,000,000,000,000,000 kg  

 Volume: 62,526,000,000,000 km3  

 Density: 1.76 g/cm3  

 Surface Area: 7,640,800,000 km2  

 Equatorial Surface Gravity: 10.71 m/s2  

 Escape Velocity: 85,356 km/h  

 Length of Day: 16.11 hours  

 Length of Year: 60,190 Earth days (164.79 Earth years)  

 Mean Orbit Velocity: 19,720 km/h  

 Orbital Eccentricity: .00859  

 Orbital Inclination to Ecliptic: 1.769 degrees  

 Equatorial Inclination to Orbit: 29.58 degrees  

 Orbital Circumference: 28,142,000,000 km  

 Effective Temperature: -214 °C  

 Atmospheric Constituents: Hydrogen, Helium, Methane  

 Number of Moons: 13  

Dwarf planets:- Planets like Eris, Makemake, Pluto and Haemea are termed 

dwarf planets and are not included in the Solar System. Pluto’s moon, Charon 

is almost half the size of Pluto, which is the biggest satellite when compared 

to it’s parent planet. Very little is known about the dwarf planets due to it’s 

distance from the Sun. 

 

 

 

 

 

 

http://www.spacewallpapers.net/articles/neptune.html
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Exoplanets 

Exoplanets, or extrasolar planets, are planets outside the Solar System. 

Though little is known about them, there are 53 discovered planetary 

systems outside the Solar System. 

Star Constellation Distance 

(ly) 

Temperature 

(K) 

Age 

(Gyr) 

Confirmed 

planets 

Sun — 0.000016 5778 4.572 8 

Lalande 

21185 

Ursa Major 8 3383 9 3 

Epsilon 

Eridani 

Eridanus 10 5084 0.8 2 

Gliese 876 Aquarius 15 3348 4.893 4 

Gliese 581 Libra 20 3484 4.326 4 

61 Virginis Virgo 28 5531 8.960 3 

55 Cancri Cancer 40 5217 5.543 5 

HD 69830 Puppis 41 5385 7.446 3 

HD 40307 Pictor 42 4977 1.198 3 

Upsilon 

Andromedae  

Andromeda  44 6107 3.781 4 

47 Ursae 

Majoris 

Ursa Major 46 5892 7.434 3 

Mu Arae Ara  51 5704 6.413 4 

HD 113538 Centaurus 52 4685 1.278 2 

Gliese 777 Cygnus 52 5588 12.110 2 

HD 128311 Boötes 54 4965 0.394 2 

14 Herculis Hercules 57 5311 0.706 2 

83 Leonis B Leo 59 4875 4.486 2 

HD 217107 Pisces 65 5646 7.320 2 

HD 60532 Puppis 83 6095 2.671 2 

23 Librae Libra 85 5559 7.322 2 

HD 181433 Pavo 87 4962 8.974 3 

HD 82943 Hydra  90 5874 3.080 2 

Star Constellation Distance 

(ly) 

Temperature 

(K) 

Age 

(Gyr) 

Confirmed 

planets 

HD 11964 Cetus 107 5522 9.561 2 

HD 45364 Canis Major 107 5434 7.546 2 

HD 37124 Taurus 110 5606 3.327 3 

HD 12661 Aries 114 5742 7.051 2 

HD 169830 Sagittarius 119 6266 4.950 2 

HD 10180 Hydrus 127 5911 4.335 6 

HD 47186 Canis Major 129 5675 4.437 2 

http://en.wikipedia.org/wiki/Star
http://en.wikipedia.org/wiki/Constellation
http://en.wikipedia.org/wiki/Cosmic_distance_ladder
http://en.wikipedia.org/wiki/Light-year
http://en.wikipedia.org/wiki/Effective_temperature
http://en.wikipedia.org/wiki/Kelvin_scale
http://en.wikipedia.org/wiki/Stellar_evolution
http://en.wikipedia.org/wiki/Gigayear
http://en.wikipedia.org/wiki/Exoplanet
http://en.wikipedia.org/wiki/Sun
http://en.wikipedia.org/wiki/Lalande_21185
http://en.wikipedia.org/wiki/Lalande_21185
http://en.wikipedia.org/wiki/Ursa_Major
http://en.wikipedia.org/wiki/Epsilon_Eridani
http://en.wikipedia.org/wiki/Epsilon_Eridani
http://en.wikipedia.org/wiki/Eridanus
http://en.wikipedia.org/wiki/Gliese_876
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HR 8799 Pegasus 129 7429 0.064 4 

BD-08°2823 Sextans 139 4746 4.526 2 

HD 147018 Triangulum 

Australe 

140 5441 6.364 2 

HD 215497 Tucana 142 4852 4.568 2 

HD 155358 Hercules 144 5760 9.992 2 

HIP 5158 Cetus 146 4962 <6 2 

Nu Ophiuchi Ophiuchus 153 4928 0.33 2 

HD 187123 Cygnus 157 5714 5.327 2 

Cha 110913-

773444 

Chamaeleon 163 1350  ? 4 

HD 11506 Cetus 169 6058 5.420 2 

HD 9446 Triangulum 171 5793 3.876 2 

HIP 14810 Aries 174 5485 5.271 3 

HD 125612 Virgo 177 5897 2.150 3 

HD 183263 Aquila 180 5888 3.303 2 

HD 177830 Lyra  193 4948 4.033 2 

HD 108874 Coma 

Berenices 

204 5407 7.260 2 

HD 74156 Hydra  210 6039 7.375 2 

HD 200964 Equuleus 223 5164 2.992 2 

24 Sextantis Sextans 253 5098 2.697 2 

HAT-P-17 Cygnus 295 5246 7.751 2 

HD 73526 Vela 328 5470 5.589 2 

HD 47536 Canis Major 402 4379 9.328 2 

COROT-7  Monoceros 465 5275 1.479 2 

Kepler-10 Draco 564 5627 11.876 2 

HD 102272 Virgo 796 4908 1.527 2 

Kepler-20 Lyra  950 5466 8.8 5 

PSR 

B1257+12 

Virgo 980 28856 0.797 3 

NN 

Serpentis 

Serpens 1593 18858 10.153 2 

Kepler-11 Cygnus 1999 5681 7.834 6 

Kepler-9 Lyra  2754 5722 3.008 3 

OGLE-

2006-BLG-

109L 

Sagittarius 4850 3998 6.315 2 
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The end of the Earth, the Solar System and the Universe 

(Note:- The following outcomes could be true or false). 

1. Although the Earth ending in 2012 is uncertain, it is said that according 

to Mayans, the planets would be in the same position of their orbit, 

because their calendar actually ends in December 21
st
, or 23

rd
 2012. 

See interview below with NASA:- 

Question (Q): Are there any threats to the Earth in 2012? Many Internet websites say 

the world will end in December 2012. 

Answer (A): Nothing bad will happen to the Earth in 2012. Our planet has been 

getting along just fine for more than 4 billion years, and credible scientists worldwide 

know of no threat associated with 2012.  

 

Q: What is the origin of the prediction that the world will end in 2012? 

A: The story started with claims that Nibiru, a supposed planet discovered by the 

Sumerians, is headed toward Earth. This catastrophe was initially predicted for May 

2003, but when nothing happened the doomsday date was moved forward to 

December 2012. Then these two fables were linked to the end of one of the cycles in 

the ancient Mayan calendar at the winter solstice in 2012 -- hence the predicted 

doomsday date of December 21, 2012. 

 

Q: Does the Mayan calendar end in December 2012? 

A: Just as the calendar you have on your kitchen wall does not cease to exist after 

December 31, the Mayan calendar does not cease to exist on December 21, 2012. 

This date is the end of the Mayan long-count period but then -- just as your calendar 

begins again on January 1 -- another long-count period begins for the Mayan 

calendar. 

 

Q: Could phenomena occur where planets align in a way that impacts Earth? 

A: There are no planetary alignments in the next few decades, Earth will not cross 

the galactic plane in 2012, and even if these alignments were to occur, their effects on 

the Earth would be negligible. Each December the Earth and sun align with the 

approximate center of the Milky Way Galaxy but that is an annual event of no 

consequence. 

 

 

Q: Is there a planet or brown dwarf called Nibiru or Planet X or Eris that is 

approaching the Earth and threatening our planet with widespread destruction? 

A: Nibiru and other stories about wayward planets are an Internet hoax. There is no 

factual basis for these claims. If Nibiru or Planet X were real and headed for an 

encounter with the Earth in 2012, astronomers would have been tracking it for at 
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least the past decade, and it would be visible by now to the naked eye. Obviously, it 

does not exist. Eris is real, but it is a dwarf planet similar to Pluto that will remain in 

the outer solar system; the closest it can come to Earth is about 4 billion miles.  

 

Q: What is the polar shift theory? Is it true that the earth’s crust does a 180-degree 

rotation around the core in a matter of days if not hours?  

A: A reversal in the rotation of Earth is impossible. There are slow movements of the 

continents (for example Antarctica was near the equator hundreds of millions of 

years ago), but that is irrelevant to claims of reversal of the rotational poles. 

However, many of the disaster websites pull a bait-and-shift to fool people. They 

claim a relationship between the rotation and the magnetic polarity of Earth, which 

does change irregularly, with a magnetic reversal taking place every 400,000 years 

on average. As far as we know, such a magnetic reversal doesn’t cause any harm to 

life on Earth. A magnetic reversal is very unlikely to happen in the next few millennia, 

anyway.  

 

 

 Q: Is the Earth in danger of being hit by a meteor in 2012? 

A: The Earth has always been subject to impacts by comets and asteroids, although 

big hits are very rare. The last big impact was 65 million years ago, and that led to 

the extinction of the dinosaurs. Today NASA astronomers are carrying out a survey 

called the Spaceguard Survey to find any large near-Earth asteroids long before they 

hit. We have already determined that there are no threatening asteroids as large as 

the one that killed the dinosaurs. All this work is done openly with the discoveries 

posted every day on the NASA NEO Program Office website, so you can see for 

yourself that nothing is predicted to hit in 2012. 

 

Q: How do NASA scientists feel about claims of pending doomsday? 

A: For any claims of disaster or dramatic changes in 2012, where is the science? 

Where is the evidence? There is none, and for all the fictional assertions, whether 

they are made in books, movies, documentaries or over the Internet, we cannot 

change that simple fact. There is no credible evidence for any of the assertions made 

in support of unusual events taking place in December 2012. 

 

Q: Is there a danger from giant solar storms predicted for 2012? 

A: Solar activity has a regular cycle, with peaks approximately every 11 years. Near 

these activity peaks, solar flares can cause some interruption of satellite 

communications, although engineers are learning how to build electronics that are 

protected against most solar storms. But there is no special risk associated with 2012. 

The next solar maximum will occur in the 2012-2014 time frame and is predicted to 

be an average solar cycle, no different than previous cycles throughout history.  

We still don’t  know how the world is going to end, even though we know 

when. 

http://neo.jpl.nasa.gov/
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2. The end of Earth can also be due to mankind itself. Global warming 

conditions are due to pollution, cutting down of trees etc. Due to Global 

Warming, the Earth’s surface temperature is increasing, leading to melting 

of the polar caps. If the polar caps has entirely melted, the cities would find 

themselves under the water. (See pictures below) 

 

 

If polar caps had melted… 
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Also, Global warming leads to ripping of the ozone layer. Antarctica is 

the only continent to have a hole in the ozone layer, thereby welcoming 

the UV rays of the sun. If this continue, we would have a huge hole in 

our ozone layer.   

3. Nowadays, scientists carry out experiments which would explain the 

Big Bang theory, like the LHC. The LHC is generally a huge machine 

which collides particles, or can be also called a particle accelerator. 

However, this experiment could be the threat to Earth itself. The 

collision of particles could lead to microscopic black holes, which 

would engulf the entire surface of the Earth.  

   

Also, the collision of particles could also lead to formation of strange 

matter. 
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Strange matter is a form of matter, associated with dark matter (the same 

matter which helps in the expansion of the universe). They grow to form 

strangelets. The stability of a strangelet depends on it’s size. If this is true 

then the strangelet would be in contact with regular matter and that matter 

too turns into a strangelet. This would keep on growing till Earth becomes 

a hot, large lump of strange matter. However, scientists dismiss this fear 

when questioned about the LHC operation at CERN. However, the strange 

matter hypothesis remains unproven. Scientists has convinced the world 

that these experiments are safe, but one can’t be too sure…… 

 

The darken part shows Earth in strangelet form 
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4. Super volcanoes are similar to volcanoes, only that an eruption would 

engulf an entire area in lava, ash and dust.  The result of the eruption 

would block out the Sun and would decrease (in some cases, increase) 

the Earth’s surface temperature. There are currently 6 known 

volcanoes:- 

 Yellowstone (USA) 

 Long Valley, (USA) 

 Valles Caldera (USA) 

 Lake Toba (Indonesia)  

 Taupo Volcano (New Zealand)   

 Aira Caldera (Japan).  

Super volcanoes have the capability to start a new ice age in Earth, 

thereby risking  the existence of other species. Geologists are recording 

the six volcanoes in case of eruption. Also, Yellowstone erupts once 

every 600,000 years and the last eruption being 630,000 years ago. It is 

not long before Yellowstone could blow up…… 

 

5. However, if you managed to survive everything mentioned above, then 

you would perhaps never escape the Sun. Scientists naturally believe 

that billions of years in the future, the Sun will run out of fuel. The Sun 

would grow hundred times its original size. Mercury, Venus and 

possibly Earth would be engulfed by the Sun. If not, then the water 

surface will boil away and the atmosphere would escape into space. The 

Sun would then turn into a black dwarf. The Sun’s rays would be too 

weak to warm the cold, barren Earth’s landscape. However, this would 

take 5 billion more years, so scientists think that space colonization 

(living in planets) is necessary.  

 

The life cycle of the Sun 
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6. In April 13, 2029 and 2036, scientists had discovered an asteroid known 

as 99942 Apophis which would strike the Earth. However, there is very 

little chance (up to 2.7%) that it would hit. If did hit, NASA initially 

estimated the energy that Apophis would have released if it struck Earth 

as the equivalent of 1480 megatons of TNT. This amount is equal to 20 

hydrogen bombs! Since our technology is not enough to space colonize, 

scientists think of deflection methods. 

 

 

Path where Apophis could strike. 

 

 

The future of the universe in detail 

Years from now Event 

10,000 The end of humanity, according to Brandon Carter's Doomsday 

argument, which assumes that half of the humans who will ever 

have lived have already been born. 

36,000 Ross 248 passes between 3.024 light years of Earth, becoming the 

Sun's closest star. 

42,000 Alpha Centauri becomes the nearest star system to the Sun once 
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more.  

50,000 According to the work of Burger and Loutre, at this time the current 

interglacial ends, sending the Earth back into an ice age, assuming 

limited effects of anthropogenic global warming.  

Niagara Falls erodes away the remaining 20 miles to Lake Erie and 

ceases to exist. 

100,000 The hypergiant star VY Canis Majoris will have likely exploded in 

a hypernova. 

250,000 Lo'ihi, the youngest volcano in the Hawaiian-Emperor seamount 

chain, will rise above the surface of the ocean and become a new 

volcanic island. 

500,000 By this time Earth will have likely been impacted by a meteorite of 

roughly 1 km in diameter. 

1 million Highest estimated time until the red supergiant star Betelgeuse 

explodes in a supernova. The explosion is expected to be easily 

visible in daylight. 

1.4 million Gliese 710 passes within 1.1 light years of the Sun, potentially 

disturbing the Solar System's Oort cloud and increasing the 

likelihood of a comet impact in the inner Solar System. 

10 million The widening East African Rift valley is flooded by the Red Sea, 

causing a new ocean basin to divide the continent of Africa. 

11 million The moon Phobos collides with the surface of Mars. 

50 million The Californian coast begins to be subducted into the Aleutian 

Trench  

Africa will have collided with Eurasia, closing the Mediterranean 

Basin and creating a mountain range similar to the Himalayas. 

100 million By this time, the Earth will have likely been impacted by a 

meteorite comparable in size to that which triggered the K–T 

extinction 65 million years ago. 

~240 million From its present position, the Solar System will have completed 

one full orbit of the Galactic center. 

250 million All the continents on Earth fuse into a new supercontinent. 

600 million As weathering of Earth's surfaces increases with the Sun's 

luminosity, carbon dioxide levels in its atmosphere decrease. By 

this time, they will fall to the point at which C3 photosynthesis is 

no longer possible. All plants which utilise C3 photosynthesis (~99 

percent of species) will die. 

~800 million Carbon dioxide levels fall to the point at which C4 photosynthesis 

is no longer possible. All plant species die. Free oxygen eventually 

disappears from the atmosphere. 

1 billion The Sun's luminosity increases by 10%, causing Earth's surface 
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temperatures to reach an average of 47°C and the oceans to boil 

away. 
1.5 billion The Sun's circumstellar habitable zone moves outwards as its 

increased luminosity causes carbon dioxide to increase Mars's 

atmosphere, raising its surface temperatures to ice age Earth 

conditions. 

3.3 billion 1% chance that Mercury's orbit may become so elongated as to 

collide with Venus, sending the inner Solar System into chaos and 

potentially leading to a planetary collision with Earth. 

3.5 billion Surface conditions on Earth are comparable to those on Venus 

today. 

3.6 billion Neptune's moon Triton falls through the planet's Roche limit, 

potentially disintegrating into a new planetary ring system. 

5.4 billion The Sun becomes a red giant. Mercury, Venus and possibly Earth 

are destroyed.  

During these times, it is possible that Saturn's moon Titan could 

achieve surface temperatures necessary to support life. 

7 billion Collision between the Milky Way and Andromeda galaxies. 

7.4 billion Sun becomes a white dwarf 

10 billion Estimated lifespan of a globular cluster before its stars are ejected 

by gravitational interactions. 

20 billion The end of the Universe in the Big Rip scenario.  Observations of 

galaxy cluster speeds by the Chandra X-Ray Observatory suggest 

that this will not occur. 

50 billion Assuming both survive the Sun's expansion, by this time the Earth 

and the Moon become tidelocked, with each showing only one face 

to the other. 

100 billion The Universe's expansion causes all evidence of the Big Bang to 

disappear beyond the cosmic light horizon, rendering cosmology 

impossible. 

450 billion Median point by which the Local Group, the collection of ~47 

galaxies to which the Milky Way belongs, will coalesce into a 

single large galaxy. 

10
12

 (1 trillion) Low estimate for the time until star formation ends in galaxies as 

galaxies are depleted of the gas clouds they need to form stars. 

2×10
12

 (2 trillion) All galaxies outside the Local Supercluster are no longer detectable 

in any way, assuming that dark energy continues to make the 

Universe expand at an accelerating rate. 

10
13

 (10 trillion) to 

2×10
13

 (20 trillion) 

Lifetime of the longest-lived stars, low-mass red dwarfs. 

3 x 10
13

 

(30 trillion) 

Estimated time for the white dwarf  Sun to undergo a close 

encounter with another stellar remnant in the local Solar 

http://en.wikipedia.org/wiki/Habitable_zone
http://en.wikipedia.org/wiki/Carbon_dioxide
http://en.wikipedia.org/wiki/Mars
http://en.wikipedia.org/wiki/Ice_age
http://en.wikipedia.org/wiki/Mercury_(planet)
http://en.wikipedia.org/wiki/Venus
http://en.wikipedia.org/wiki/Neptune
http://en.wikipedia.org/wiki/Triton_(moon)
http://en.wikipedia.org/wiki/Roche_limit
http://en.wikipedia.org/wiki/Planetary_ring
http://en.wikipedia.org/wiki/Red_giant
http://en.wikipedia.org/wiki/Mercury_(planet)
http://en.wikipedia.org/wiki/Venus
http://en.wikipedia.org/wiki/Saturn
http://en.wikipedia.org/wiki/Titan_(moon)
http://en.wikipedia.org/wiki/Andromeda%E2%80%93Milky_Way_collision
http://en.wikipedia.org/wiki/Milky_Way
http://en.wikipedia.org/wiki/Andromeda_Galaxy
http://en.wikipedia.org/wiki/Galaxy
http://en.wikipedia.org/wiki/White_dwarf
http://en.wikipedia.org/wiki/Globular_cluster
http://en.wikipedia.org/wiki/Big_Rip
http://en.wikipedia.org/wiki/Galaxy_cluster
http://en.wikipedia.org/wiki/Chandra_X-Ray_Observatory
http://en.wikipedia.org/wiki/Tidelock
http://en.wikipedia.org/wiki/Expansion_of_the_universe
http://en.wikipedia.org/wiki/Big_Bang
http://en.wikipedia.org/wiki/Cosmic_light_horizon
http://en.wikipedia.org/wiki/Median
http://en.wikipedia.org/wiki/Local_Group
http://en.wikipedia.org/wiki/Milky_Way
http://en.wikipedia.org/wiki/Star_formation
http://en.wikipedia.org/wiki/Local_Supercluster
http://en.wikipedia.org/wiki/Dark_energy
http://en.wikipedia.org/wiki/Red_dwarf


Page | 62  
 

neighborhood. Whenever two objects pass close to each other, the 

orbits of their planets can be disrupted and the planets can be 

ejected from orbit around their parent objects. Planets with closer 

orbits take longer to be ejected in this manner on average because a 

passing object must make a closer pass to the planet's primary to 

eject the planet. 

10
14

 (100 trillion) High estimate for the time until star formation ends in galaxies.
.
 

This marks the transition from the Stelliferous Era to the 

Degenerate Era; once star formation ends and the least massive red 

dwarfs exhaust their fuel, the only stellar-mass objects remaining 

are stellar remnants (white dwarfs, neutron stars and black holes.) 

Brown dwarfs also remain. 

10
15

 (1 quadrillion) Estimated time until stellar close encounters detach all planets in 

the Solar System from their orbits.  

By this time, the Sun will have cooled to five degrees above 

absolute zero. 

10
19

 to 10
20

 Estimated time until brown dwarfs and stellar remnants are ejected 

from galaxies. When two objects pass close enough to each other, 

they exchange orbital energy with lower-mass objects tending to 

gain energy. The lower-mass objects can gain enough energy in this 

manner through repeated encounters to be ejected from the galaxy. 

This process causes the galaxy to eject the majority of its brown 

dwarfs and stellar remnants. 

10
20

 Estimated time until the Earth's orbit around the Sun decays via 

emission of gravitational radiation, if the Earth is neither first 

engulfed by the red giant Sun a few billion years from now nor 

ejected from its orbit by a stellar encounter before then. 

10
32

 The smallest possible value for proton half-life consistent with 

experiment. 

3×10
34

 The estimated time for all nucleons in the observable Universe to 

decay, if the proton half-life takes its smallest possible value. 

10
41

 The largest possible value for the proton half-life, assuming that the 

Big Bang was inflationary and that the same process that makes 

protons decay made baryons predominate over anti-baryons in the 

early Universe. 

3×10
43

 Estimated time for all nucleons in the observable Universe to 

decay, if the proton half-life takes the largest possible value, 10
41

 

years, consistent with the conditions given above.  By this time, if 

protons do decay, the Black Hole Era, in which black holes are the 

only remaining celestial objects, begins. 

10
65

 Assuming that protons do not decay, estimated time for rigid 

objects like rocks to rearrange their atoms and molecules via 
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quantum tunnelling. On this timescale all matter is liquid. 

2×10
66

 The estimated time until a black hole with the mass of the Sun 

decays by the Hawking process. 

1.7×10
106

 Estimated time until a supermassive black hole with a mass of 20 

trillion solar masses decays by the Hawking process. This marks 

the end of the Black Hole Era. Beyond this time, if protons do 

decay, the Universe enters the Dark Era, in which all physical 

objects have decayed to subatomic particles, gradually winding 

down to their final energy state. 

 

 

The end of the universe 

Since the universe is closed (i.e has a certain size of expansion), there are 

certain theories regarding the end of the universe. They are:- 

 The Big Freeze:- is a scenario in which due to the expansion of the 

universe, the particles reach absolute zero temperature. Another theory 

opposite to this theory is the Heat Death.   

  The Big Rip :- is the scenario in which again due to the expansion of 

the universe, the planets disintegrate into unbound elementary particles 

and radiation, ripped apart by an energy force and shooting apart from 

each other. The universe will expand so fast that everything, from 

galaxies to atoms will literally be torn apart 

 The Big Crunch :- is the presently accepted theory regarding the end of 

the universe. The average density of the universe is enough to stop its 

expansion and begin contracting, giving out a huge explosion. After a 

period of time, scientists belief that another Big Bang will form, which 

will give birth to another universe. Also, after everything is consumed, 

it will form a super massive black hole.  
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The first diagram is our universe’s 

structure. Omega (Ω), defined as the 

average matter density of the universe 

divided by a critical value of that 

density. If Omega is smaller compared 

to 1, then the structure is hyperbolic 

and has infinite expansion. If Omega  is 

equal to 1, then the universe is flat. 
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However developed we may be, we’ll never able to master the universe. Our 

only solution is to accept fate…… 
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