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Toward the Realization of Optical Quantum Phase Gates Using Fiber Coupled

Microsphere Resonators

Hideaki TAKASHIMA*"*2 Hideki FUJIWARA*!, Keiji SASAKI*! and Shigeki TAKEUCHI*!*%*3

Quantum computers can solve certain problems much faster than present super computers. In
order to realize these quantum computers using photons, highly efficient optical quantum phase
gates are required. In this article, the principle of the optical quantum phase gates using single
atom nonlinearity is explained. The recent progress in our experiments toward the realization of
the quantum phase gates using fiber-coupled microsphere resonators is overviewed.

Key words: photon, quantum computer, quantum gate, microsphere, taper fiber, cavity QED
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