
What Happened Before the Big Bang? 

 

Not only would a quantum theory of gravity resolve what happens at the center of a black hole; it 

would also resolve what happened before the Big Bang. 

At present, there is conclusive evidence that a cataclysmic explosion occurred roughly 15 billion 

years ago which sent the galaxies in the universe hurtling in all directions. Decades ago, 

physicist George Gamow and his colleagues predicted that the "echo" or afterglow of the Big 

Bang should be filling up the universe even today, radiating at a temperature just above absolute 

zero. It wasn't until 1992, however, that the Cosmic Background Explorer (COBE) satellite 

finally picked up this "echo" of the Big Bang. Physicists were elated to find that hundreds of data 

points perfectly matched the prediction of the theory. The COBE satellite detected the presence 

of a background microwave radiation, with a temperature of 3 degrees above absolute zero, 

which fills up the entire universe. 

Although the Big Bang theory is on solid experimental grounds, the frustrating feature of 

Einstein's theory is that it says nothing about what happened before the Big Bang or why there 

was this cosmic explosion. In fact, Einstein's theory says that the universe was originally a 

pinpoint that had infinite density, which is physically impossible. 

Infinite singularities are not allowed in nature, so ultimately a quantum theory of gravity should 

give us a clue as to where the Big Bang came from. 

The superstring theory, being a completely finite theory, gives us deeper insight into the era 

before the Big Bang. The theory states that at the instant of creation, the universe was actually an 

infinitesimal ten dimensional bubble. But this bubble (somewhat like a soap bubble) split into 

six-and four-dimensional bubbles. The six-dimensional universe suddenly collapsed, thereby 

expanding the four-dimensional universe into the standard Big Bang. 

Furthermore, this excitement about quantizing gravity is fueling a new branch of physics called 

"quantum cosmology," which tries to apply the quantum theory to the universe at large. At first, 

quantum cosmology sounds like a contradiction in terms. The "quantum" deals with the very 

small, while "cosmology" deals with the very large, the universe itself. However, at the instant of 

creation, the universe was very small, so quantum effects dominated that early moment in time. 

Quantum cosmology is based on the simple idea that we should treat the universe as a quantum 

object, in the same way that we treat the electron as a quantum object. In the quantum theory, we 

treat the electron as existing in several energy states at the same time. The electron is free to 

move between different orbits or energy states. This, in turn, gives us modern chemistry. Thus, 

according to Heisenberg's Uncertainty Principle, you never know precisely where the electron is. 

The electron thus exists in several "parallel states" simultaneously. 



Now consider the universe to be similar to an electron. If we quantize the universe, the universe 

must now exist simultaneously in several "parallel universes." Once we quantize the universe, we 

are necessarily led to believe that the universe can exist in parallel quantum states. When applied 

to a universe, it gives us the "multiverse." 
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