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Can a quantum system be probabilistically simulated by a
classical universal computer? ...the answer is certainly, No!

— Richard P. Feynman (1982)
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NATURE|Vol 464|4 March 2010

optical lattices for quantum computing are the controlled initializa-
tion, interaction and measurement of the atomic qubits. However,
there has been much progress on all of these fronts in recent years.
Optical lattices are typically loaded with 10°~10° identical atoms,
usually with non-uniform packing of lattice sites for thermal atoms.
However, when a Bose condensate is loaded in an optical lattice, the
competition between intrasite tunnelling and the on-site interaction
between multiple atoms can result in a Mott-insulator transition
where approximately the same number of atoms (for example,
one) reside in every lattice site’*. The interaction between atomic
qubits in optical lattices can be realized in several ways. Adjacent
atoms can be brought together depending on their internal qubit
levels with appropriate laser forces, and through contact interactions,
entanglement can be formed between the atoms. This approach has
been exploited for the realization of entangling quantum gate opera-

Credit: J. Jost/NIST
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Nature Nanotechnology 4, 404 - 405 (2009)
d0i:10.1038 / nnano.2009.169

: Science 24 November 2000: vol. 290 no. 5496, 1532-1535
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