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Lesson 1: The Big Bang Theory

The Big Bang Theory

According to the Big Bang theory, the universe can be traced back to the explosion of a phenomenally dense nucleus of matter 15 billion years ago. This ‘Big Bang’ marked the beginning of time and space and started the expansion of the universe.

Before the Big Bang, all of the matter and energy that would become the universe was contained at one point and existed as a spacetime singularity, a point in which space and time as we know them did not exist. The origin of this nucleus and the cause of the `Big Bang` remain a mystery.

The Big Bang explosion formed an immense number of hot stars hurtling outwards. 5 billion years ago, a particularly large one itself exploded and formed a galaxy composed of 100 billion smaller stars. The sun is one of these stars and the Earth is one of its satellites. This galaxy is known as the Milky Way. It is only one of about 10 billion galaxies in the universe, each containing up to 100 billion stars!

As it cooled, the Earth was covered with a liquid layer of various chemicals. These evolved into more complex proteins and acids, which eventually became able to reproduce themselves. The emergence of these primitive life-forms seems to have occurred about 4 billion years ago. All life, including human life, has evolved from these first forms of life. The first humans appeared approximately 2.5 million years ago.

The fate of the universe is uncertain. Some scientists have claimed that the process of the expansion of the universe will eventually be reversed and at some cosmically distant point in the future will lead to a `Big Crunch`. Possibly also, as a result of the violent compression of the universe into this singularity, there could be another `big bang` with a new universe being formed. Most scientists today do not think this will happen and argue instead that the universe will eventually experience `heat death` and settle into a state of uniform disorder.

Whatever the fate of the universe, the Earth certainly has a limited lifespan. As the Sun uses up its fuel, it will change into a `red giant`, incinerating and absorbing the Earth as it does so. Even this is a distant prospect, for, at about 5 billion years of age, the Sun is only about half way through its present life. One piece of evidence for the Big Bang comes from scientific observation of the sky through powerful optical and radio telescopes. This has shown that the galaxies in the universe are flying apart in all directions. From the speed at which the galaxies are moving, it is possible to calculate the age of the universe (around 15 billion years old).
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