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I. The Mystery


The origin of the Universe, being a great mystery in itself, has both puzzled astronomers and has caused them to ask the question, “How did it all start?”  We know for sure that at the beginning, whenever that was, there was absolutely nothing
.  Most astronomers have settled on the fact that a large explosion must have occurred, pushing matter out into the Universe (or something to that degree). Even if this was true, what evidence do we have to prove this?  Perhaps the Universe always existed?  Many astronomers and cosmologists do not consider that approach valid though.   Even so, how would we ever know what really took place? And, due to the fact that the Cosmo’s are constantly changing, will we ever advance far enough in science and technology to ever settle on one theory or principal for sure?  

We might never know the answers to these questions, but through the cloud of confusion and disbelief, astronomers have developed a widely recognized and accepted theory on this issue.

* * *

II. The Big Bang Theory


This commonly acknowledged theory; the Big Bang Theory derives its roots from Einstein’s theory of General Relativity.  This theory states that gravity is not the attraction between two objects, but the idea that any and all objects create a curve or depression in space-time, drawing any and all objects to it.  For example:  If one person was to stand in the center of a trampoline and another person stepped onto the perimeter of the same trampoline, the person on the perimeter would slide towards the middle person
.  An apparent and enormous force defines the Big Bang Theory.  It can be related to a super-nova or large explosion (Figure 1).  This giant thrust of energy, due to the explosion boosted the Universe out to a giant size, surprisingly, in the first few microseconds. 
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The instants after the Big bang were a time of great activity and growth for the Universe.  It is expected that the Universe was extremely hot, at around 100 Billion degrees Kelvin and having a super-high density. This time was extremely unstable.  But as the Universe cooled from its massive state, the matter that would form the galaxies, planets, stars, and eventually humans was created.  This cooling led to expansion of the Universe’s boundaries.  And, as the volume of the Universe increased, the density decreased.  All in the Universe officially started with the photons, neutrinos and electrons, which formed early on in the Universe as a result of the giant “explosion”.  As the Universe cooled down, tiny amounts of protons and neutrons were added into the mixture
.  These simple sub-atomic particles continued to collide and eventually underwent complex changes.  By now, the Universe was a mere 900 Million degree’s Kelvin and starting to slow down its growth, now being over 1050 times its original size
.  With these constant changes taking place, Nuclear Fission was beginning to occur.  As a result of this the simplest of elements, hydrogen, was beginning to form.  Eventually, as the Universe continued to grow and more and more protons, neutrons, electrons, photons, and neutrinos were formed. The excess sub-atomic particles started to come together in different ways, forming different elements and gases like helium, iron, and other lightweight elements.
   With the Abundance of hydrogen, and other elements, stars, planets, and other heavenly bodies started to form.

* * *

III. The Formation of Galaxies, Stars, Planets, and our Earth

In the universe at that time, the amount of hydrogen was excessive.  If a gravitational disturbance were to happen, such as a sudden shock wave or super-nova resulting from a star, it would push hydrogen into clumps
.  If these clusters grew in size, they’d start get very massive and eventually start condensing, starting to form a star.  When they start condensing, they lose volume and become more and more dense, forming little globs of dense hydrogen clusters.  These proto-stars, as they are called, are different shapes, sizes, and temperatures all with star potential
.  Usually the larger proto-stars are the ones that actually become stars.  As the pressure and temperature increases; only very few proto-stars in the clusters become a star.  Finally, the “lucky” proto-star gets so massive and so red-hot, that thermonuclear fission begins to occur.  This thermonuclear process takes the hydrogen from the make-up of the proto-star and converts it into helium.  At the instant this thermonuclear process begins to take place, a star is born.  Although the odds for a proto-star to become a star are very slim, the ones that do not make it don’t just disappear.  Their remaining hydrogen can be coalesced to become other stars, planets, and/or unsystematic asteroids
.  The way these planets and asteroids form is a whole different process all in itself.

Galaxy Formation is one of the most mind-boggling mysteries of the modern astronomer.  It is a topic so vague it has little if no evidence to make any claim or assumption.  Galaxies are huge, spanning millions of light-years across, and containing billions of stars (Figure 2).  Recently, astronomers have developed a small number of theories to explain these galaxies.  All of theories start with the basic assumption that for a galaxy to form, there must be a collection of a few million stars in the same vicinity.  They believe this very dense population of stars is instrumental in galaxy formation
.  Three theories have stood the test of time and the scientific community:
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The Cold Dark Matter Theory states that the universe is made matter that travels throughout the universe.  This matter, dark matter is considered a physical object. It emits little measurable radiation of its own but is known to exist because of its unexplained effect on other objects.  This dark matter travels in blobs around the universe, eventually forming a halo around its center.  At the center, a galaxy is formed.
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The Central Quiescent Theory states that gas form slowly inside halos of dark matter.  That gas form’s into stars and the by-product is a slow-forming galaxy.
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The Collisional Starburst Scenario says that galaxies are not necessarily formed by matter in the middle of dark-matter halos, but by rapid collision of space matter.

Whatever the correct theory may be, there still has not been enough information to determine any theory’s validity
.


The creation of planets and moons (Figure 3), such as the earth we live on, is another stepping-stone in solving the great mystery of the cosmos.  The formation of terrestrial planets (planets with a solid surface) is commonly linked up with the “left-over” from star formation.  This is where many heavenly bodies acquire their building blocks.  When the star is being formed, the mass amount of hydrogen is the most crucial part of the process.  But, along with the hydrogen there is a small amount of dust, sand, and other non-crucial particles just un-intentionally blended into the mixture.  These particles, when affixed together by the hydrogen, form growing clumps. These clumps are called planetesimals.  The planetesimals eventually grow in size by collecting more and more dust and sand grains and, with time, acquire their own gravitational field.  Once this field is acquired, more and more dust grains are attracted to it.  This is a process, known as accretion, is an essential step in the planet to gain in size and gravitational influence.  During its final period of growth, a planet will undergo a process called prompt initial bombardment.  This is a very unstable for a young planet, as it is bombarded with small asteroids, littering the planet with lunar craters, identical to the craters on our moon. Eventually, this period stops, and the planet is born
.

While planets are forming, it is common for planets of great gravitation strength to catch a drifting asteroid or space object.  The planet will catch this object in its orbit and it is now considered one of its moons.  There are many known moons such as Jupiter’s Io, Europa, and Callisto, and Mars’s Phobos, while Mercury and Venus have no moons
.  

* * *

IV.   The Earth

When the Earth was created, its moon, however, is believed not to be another orbiting planet but a piece of the young earth itself.  According to the collision theory, a major impact during the Earth’s prompt initial bombardment stage had actually cut off a piece of the earth.  The Broken piece of Earth started an orbit around the Earth, and due to an ecliptic orbit, became spherical. 

Considering the Earth was at a prime location and at a prime speed, surprisingly, an atmosphere started to form around the Earth.  From what we can tell, the Earth is around 4,600,000,000 years old. About 600,000,000 years after it began to form, the Earth’s molten core became active, and volcanoes spewed out molten material shaping the Earth’s mountains, valleys, and eventually oceans.  At that time, the space surrounding the energetic planet contained no trace of oxygen, and no protective layer such as the ozone.  All droplets of any liquid instantly vaporize.  At this stage, the Earth was extremely uninhabitable.  The Suns rays directly hit the surface, letting in ultra-violet, gamma, and x-radiation, things very lethal.  Then, 1,000,000,000 years ago, 3,000,000,000 years later, the Earth had cooled down noticeably.  This cooling of the surface allowed the gases in the earth’s early atmosphere to condense, and form the lakes and oceans we know today.  With water in the seas, algae started to develop.  As green plants came along, photosynthesis was carried out, creating a breathable atmosphere, oxygen and nitrogen rich (Figure 4).  The Oxygen rose up, creating an ozone layer, which filtered out the toxins from the sun, leaving a habitable earth below it.  With time flowers, insects and eventually Dinosaurs ruled the Earth.  Each new creature was perfectly adapted to live on the new, lavish Earth.  As the Dinosaurs continued their rule over the planet Earth, one of the greatest catastrophes in the history of the Earth occurred.  A large asteroid collided with newly populated planet.  This freak accident left a giant crater miles wide in the Earth, crippling it for thousands of years.  Dust and dirt was spewed into the atmosphere, blocking sunlight and warmth, killing almost every form of life on Earth.  Although it took a few thousand years, the Earth did recover.  What emerged was a primitive ancestor of man, who would eventually dominate the world in the future.  This accident was a reminder to all of the Earth’s vulnerability in the vast and unpredictable medium of space.

Today, the Earth is still changing, with volcanos still active.  The future is an unexplainable thing, and many believe humans are out too extinct themselves.  Whatever the future holds, we know that a major impact happened once, and it will happen again.  The question most dominantly is when?  Although this is one theory as the end of the world as we know it, others have a different view on the topic.
                                                         * * *

IV. The End of Time & The Universe        


The fate of the Cosmo’s as we know them has been disputed throughout all human history.  It is one of those topics where the definite belief of religion and the skeptics of modern astronomy collide.  Religion throughout time has put a stopper on astronomical exploration, binding its followers into belief of a certain idea.  These ideas though, have never been scientifically tested or proven.  Modern astronomers have their idea of how it all will end.  Eventually, due to the Doppler effect, all galaxies in space will drift away.  The Doppler effected can be explained by an ambulance and a stationary observer.  “As the ambulance approaches, the sound waves from its siren are compressed towards the observer. The intervals between waves diminish, which translates into an increase in frequency or pitch. As the ambulance recedes, the sound waves are stretched relative to the observer, causing the siren's pitch to decrease. By the change in pitch of the siren, you can determine if the ambulance is coming nearer or speeding away
”.  We are noticing this now because of red shift, the theory that as an object moves away, it is shifted to the red side of the spectrum.  So with time, all galaxies will shift away from ours, so the Milky Way will be the only galaxy we can detect.  By this time, the sun will have reached the end of its life, becoming a white dwarf.  The sun will give off no heat or sunlight, most definitely killing off all life on Earth.  As all the stars eventually burn out, black holes will accumulate, littering the universe into a dark, cold wasteland.   Then, when the universe is 1 trillion trillion trillion trillion trillion trillion years, all black holes will eventually collapse, spewing stray particles everywhere.  These particles will all disintegrate due to the force of the collapses.  This would leave and empty space of nothing for infinity.  If time will stop during that period, it is not known.  Some researchers think what happened during the Big Bang, could reoccur.  Then, a whole different universe and maybe a new us could be formed.  This brings another idea into the realm of possibility.  If this is true, then Universe may have a life cycle, replenishing itself through time
.

* * *

VI.  Conclusion


Astronomy is our key to the past, and door to the future.  It is nature for human beings to continue to strive onward learning more and more.  We have come so far in learning the secrets of the universe yet there are more to be uncovered.  As Albert Einstein once said,  ”The most incomprehensible thing about the universe is it is comprehensible
.”

Endnotes:

Figure � SEQ Figure \* ARABIC �4�





Figure � SEQ Figure \* ARABIC �1�








Figure � SEQ Figure \* ARABIC �2�





Figure � SEQ Figure \* ARABIC �3�








� Fox, Karen C. The Big Bang Theory, Page 9


� Fox, Karen C. The Big Bang Theory, Page 9


� “The First Three Minutes” <http://spaceboy.nasda.go.jp/note/shikumi/e/shi02_e.html>


� “MSN Learning And Research"<http://www.encarta.msn.com/encnet/refpages/regarticle.aspx?refid=761570694>


� “Formation Of Galaxies”<http://spaceboy.nasda.go.jp/note/shikumi/e/shi03_e.html>


� “How Stars Work”<http://science.howstuffworks.com/star5.htm>


� “The Birth of Stars”<http://astrosun.tn.cornell.edu/courses/astro201/star_birth.htm>


� “Stars”<http://curious.astro.cornell.edu/stars.php>


� “How Do Galaxies Form”<http://www.users.muohio.edu/dahlkeme/>


� “Theories Of Galaxy Formation”<http://www.users.muohio.edu/dahlkeme/theories.html>


� “Life On Earth-Planets Form”<http://www.astr.ua.edu/keel/ay101/background/planets.html>


� Ridpath, Ian.  Eyewitness Handbook: Stars and Planets Pg 30,32,40,46


� “The Doppler Effect”<http://archive.ncsa.uiuc.edu/Cyberia/Bima/doppler.html>


� “End Of The Uiniverse”<http://www.time.com/time/covers/1101010625/story.html>


� Gribbin, Josh.  Genesis: The Origins Of Man And The Universe Pg xii.

































































Bibliography:





“End of The Universe.” Online. Internet. Available.  � HYPERLINK "http://www.time.com/time/covers/1101010625/story.html" ��http://www.time.com/time/covers/1101010625/story.html� 





 “Formation of Galaxies.” Online. Internet. Available. � HYPERLINK "http://spaceboy.nasda.go.jp/note/shikumi/e/shi03_e.html" ��http://spaceboy.nasda.go.jp/note/shikumi/e/shi03_e.html� 


 Karen, Fox C.  The Big Bang Theory.  New York: John Wiley & Sons, Inc., 2002





Gribbin, Josh. Genesis: Origins Of Man And The Universe. New York: Delacorte Press, 1981.





“How Do Galaxies Form?” Online. Internet. Available. � HYPERLINK "http://www.users.muohio.edu/dahlkeme/" ��http://www.users.muohio.edu/dahlkeme/� 





“How Stars Work.” Online. Internet. Available. � HYPERLINK "http://science.howstuffworks.com/star5.htm" ��http://science.howstuffworks.com/star5.htm� 





“Life on Earth – Planets Form.” Online. Internet. Available. � HYPERLINK "http://www.astr.ua.edu/keel/ay101/background/planets.html" ��http://www.astr.ua.edu/keel/ay101/background/planets.html� 





“MSN Learning and Research.” Online. Internet. Available. � HYPERLINK "http://www.encarta.msn.com/encnet/refpages/regarticle.aspx?refid=761570694" ��http://www.encarta.msn.com/encnet/refpages/regarticle.aspx?refid=761570694� 





Ridpath, Ian.  Stars And Planets.  New York: DK Publishing, Inc., 1998 





“The Birth of Stars.” Online. Internet. Available. � HYPERLINK "http://astrosun.tn.cornell.edu/courses/astro201/star_birth.htm" ��http://astrosun.tn.cornell.edu/courses/astro201/star_birth.htm� 





“The Doppler Effect.” Online. Internet. Available. � HYPERLINK "http://archive.ncsa.uiuc.edu/Cyberia/Bima/doppler.html" ��http://archive.ncsa.uiuc.edu/Cyberia/Bima/doppler.html� 





“The First Three Minutes.” Online. Internet. Available   � HYPERLINK "http://spaceboy.nasda.go.jp/note/shikumi/e/shi02_e.html" ��http://spaceboy.nasda.go.jp/note/shikumi/e/shi02_e.html� 





“Theories on Galaxy Formation.” Online. Internet. Available.   � HYPERLINK "http://www.users.muohio.edu/dahlkeme/theories.html" ��http://www.users.muohio.edu/dahlkeme/theories.html� 








PAGE  
4

