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00000 0O O Quantum effects become crucial any time we ask a question which in-volves lengths scales
comparable to or smaller than that of an atom. Thequantum realm is a strange one indeed, divorced from everyday
intuitionand common sense. In it, balls can pass straight through walls and a catcan be both dead and alive at the
same time.Remarkably, the theorems proven by Hawking and Penrose show thatEinstein’s theory very likely
breaks down at some point because the typicallength scales for the Universe become smaller than the size of an
atom, andso quantum effects must be included. At the same time we cannot ignoregravity because near the Big
Bang gravity becomes extremely strong. As aresult, the combined theory we are searching for - the holy grail of
modernfundamental physics - is known as quantum gravity.Whether or not quantum effects can smooth out and
make finite theinfinity density and temperature of the Big Bang is not known. Indeed itis one of the biggest
unanswered questions in cosmology. Most researchers,perhaps, believe that they will - and hence that the cosmos
may be mucholder than our current best estimate of thirteen billion years. But withouta complete theory of
quantum gravity we find only tantalizing hints.
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