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Our understanding of our universe, through persistent curiosity, has changed drastically throughout time.  It has done this due to one of our oldest questions: “Where do we come from?”  This is a simple question, but it has no easy answer.  We have spent much time and effort trying to determine what the answer is, but we have not yet come upon it.  Even after all this effort, most of what we know is solely speculation.

However, what were once hypotheses have become solid theories, which have brought with them even more questions.  With the aid of these theories, we can begin to answer that key question.

The concept of the Big Bang can be attributed to astronomer Edwin Hubble, who observed that the universe is constantly expanding in 1929.1  He noticed that a galaxy’s velocity is proportional to its distance; that is, galaxies twice as far from us move twice as quickly.  This also meant that all galaxies must have started at one central point.

This laid the foundation for the Big Bang theory.  According to the theory, 15 billion years ago there was a singularity.  A singularity is a concept which currently defies our knowledge of physics; it is an area of infinite density and infinite heat.  Our universe started out as a singularity.  Why it began remains a mystery.  However, it began to expand and cool, initially violently, and continues to do so to this day.

This implies that the universe cannot be infinite, as was once believed.  Our home took on the properties of a finite object.

At the time of the explosion, all matter was located at a single point in space.  Since then, galaxies have been moving progressively apart.  This phenomenon is known as the “red shift”.

The theory is also supported by the findings of astronomers Arno Penzias and Robert Wilson in 1964.  While trying to detect micro-waves from space, they accidentally discovered a noise from far away from earth.  This noise did not come from a single point; rather, it came from all different directions.  It soon became clear that what they were hearing was radioactive material left over from the Big Bang coming from the farthest reaches of the universe.2  This discovery was very important in establishing the theory.

Though conjectural, scientists have devised a sketch of what likely happened after the Big Bang based on our modern universe.  Immediately after the event, the universe was extremely hot because the matter was so tightly compacted.  This changed quickly as massive amounts of matter and antimatter combined, creating pure energy and forcing the rapid expansion of the universe.

At about 10-43 seconds into the life of the universe, matter and antimatter were in almost equal supply.  Fortunately for us, there was slightly more matter than antimatter, and this discrepancy became larger as the universe developed in a way that was more conducive to the formation of matter.3 This discrepancy has gotten larger throughout time, to the point which we see today.

About three minutes after the event, deuterium, a heavy isotope of hydrogen began to form.  Due to the abundance of the protons and neutrons necessary to the formation of hydrogen, hydrogen is the most common element in the modern universe.

Though what we believe these first crucial minutes to have been like is guesswork, we are being increasingly assured that we were correct in our hypothesis as the universe continues to age.  The present is our only window to the past, and the blurry image we see is becoming more concise with each passing moment.

After we had a fair understanding of our origins, it was realized that since the universe has been established as a finite phenomenon, it must have an age and size.  These two limitations became the next target for science to set its sights on.

Finding the age of the universe was difficult, in spite of the fact that it involved a simple formula: Distance/Speed=Time.  If we could tell how far away a galaxy was, and how quickly it was moving, we could tell how long it had been moving away from us.

The problem lied in finding the distance of the galaxy, as there was at the time no accurate way of discerning this.  Eventually, it was determined that the stars in the sky which blinked at the same rate were of about the same distance, and so through study of luminosity we were able to roughly determine the distance of single stars.  By then attributing it to a galaxy we could then assume this to be the distance.  The resulting equation looked like the one below:
Distance (4.6 x 1026cm)/Speed (1 x 109cm/sec) = Time (4.6 x 1017sec)

The equation ends up being about 15 billion years.  Obviously, this is only an approximation due to the uncertainties involved in the calculation, but it has met our needs as of today.

However, there are many people who do not believe the Big Bang theory.  Prominent dissenters include Dr. Hannes Alfven, Prof. Geoffrey Burbidge, and Sir Fred Hoyle.  Hoyle has been accredited with coining the term, “Big Bang”, during a BBC radio broadcast in 1950.4

Robert Gentry proposed an alternative to the Big Bang model more recently, in 2003.  Gentry’s model is based upon Einstein’s static space-time paradigm (as opposed to an expanding space-time), and is also consistent with what has been observed so far.

Still others ask, “What about God?”  Discussion of the Big Bang theory inevitably leads to this question being asked.  Most Creationists believe that the dawn of the universe was a supernatural event, but in the end the Big Bang theory remains consistent whether God enters the picture or not.  There is no reason to believe that the Big Bang theory is false based solely on a belief in a supernatural being, as they do not contradict each other.

What we have learned about the universe is ultimately speculation, but it is not a shot in the dark.  What we believe now is educated guesswork based on our admittedly limited knowledge of the universe around us.  More importantly, it is constantly being challenged, tested, and refined.  The image on the other side of our window, though it will never be perfectly clear, is constantly getting just a little bit clearer as our understanding grows.
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