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Abstract

Quantum error correction and its simulation

Hiroko Dehare

Researches in quantum information theory and technology, that mix quantum the-
ory and informatics, have been very active in recent years. The quantum bits, that are
used in quantum informatics, are susceptible to external noises and often error prone.
The error-correction, therefore, is essential in the realization quantum information pro-
cessing. The classical error correction schemes can not be used because they exacerbate
errors in quantum bits with the disturbances caused by quantum observations.

In this thesis, we develop simulation programs for four existing quantum error-
correction algorithms, and test their performances and efficiencies in realistic settings.
Based on the results of thqe simulations, we propose a new hybrid algorithm which

balances the efficiency in single error-correction and the tolerance for multiple errors.
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