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BIG BANG THEORY
The Birth (and Death) of the Universe
The Big Bang is the name for a scientific theory that explains how the Universe started, and then made the galaxies that we see today.
The birth of space and time occurred 13.8 billion years ago.  This is how old the Universe is!
According to the theory, the Universe began as a hot, small and dense singularity (all matter and energy condensed into a single point). No stars, no atoms, nothing.
Scientists believe that about 13.8 billion years ago, the space in the Universe expanded [image: image1.jpg]


very quickly, with atoms and galaxies forming later.  Every galaxy is moving away from each other at great speed, moving faster and faster, and getting cooler and cooler.
The Universe is still expanding and getting cooler!
But how do we possibly know that?
EVIDENCE FOR THE BIG BANG THEORY
1.  Red Shift:  objects in space give off light.  Objects moving closer to you make the light shift towards the blue end of the electromagnetic spectrum.  Objects moving away from you make the light shift towards the red end of the EM spectrum.
     This is because of the Doppler Effect.
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     Scientists have measured that every galaxy we observe emits light shifted red.      
     Therefore, galaxies are all moving away from each other.
2. Cosmic Background Microwave Energy:  
A faint background glow exactly the same in all directions.  
This microwave energy is radiation leftover from the Big Bang.
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WHAT HAPPENS TO THE UNIVERSE IN THE FUTURE?
The Big Crunch
· The Universe will reach a maximum size, then collapse.  It would become denser and hotter, ending in a Big Crunch (an "opposite" Big Bang.)
The Big Freeze
· The Universe will slow down, but never stop expanding.  Stars will use up their fuel, leaving only white dwarfs, neutron stars and black holes.  After many collisions occur, only massive black holes will remain.  They will also eventually dissipate and the temperature will cool to Absolute Zero = the Big Freeze.
The Big Rip
· A newer theory, where the Universe expands faster and faster, spreading out galaxies and stars.  Dark energy may be the driving force behind the expansion.  Faster expansion eventually overcomes gravity, and the atoms and matter are torn apart into nothing = the Big Rip.
· This leads to the Heat Death of the Universe...
· Recent evidence states that the expansion of the Universe IS accelerating!
Questions:
1.  Describe the Big Bang Theory in your own words:
2. Describe the two pieces of evidence is there for the Big Bang Theory:
3.  What is a "singularity"?
