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Study on the realization of quantum phase gates using microsphere resonators
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Abstract

The possibility of realizing a quantum phase gate using solid state micro cavity is studied, aiming to improve the
experiment performed by Kimble et. al. using single atoms inside a micro cavity in terms of the stability and the
amount of phase shift. As a result, it is shown that a new structure using one sided cavity can provide 180 degree
phase shift using semi-classical and full quantum theoretical analysis, even with unrealistic conditions. It is also
experimentaly demonstrated that the polarization dependent spectrum is achievable using a single-mode
high-transmittance tapered fiber coupled with a microsphere resonator, suggesting the possiblitity to develop the

same kind of device with Kimble’s experiment.
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