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Abstract

E91 Quantum Simulator

Yasuyuki Sakamoto

Summary

Because of the phenomenal increase of information exchange through internet in
modern society, the security of communication is essential, which is provided solely by
the cryptography. With the current open-key cryptography, the security is guaran-
teed by the intractability of NP problem, and the potential solution of NP problems in
polynomial time by quantum computation threatens this essential security. With quan-
tum cryptography, the security of communication is guaranteed by physical principle of
quantum uncertainty, thus is unbreakable. In this work, among several proposed quan-
tum cryptography, we examine E91 protocol which utilizes quantum entanglement. We
construct a simulator of E91 protocol on computer, in order to understand the detailed
workings of quantum cryptography. We also study the statistical properties of E91
communication under the noise to examine the robustness of E91 protocol in realistic

environment.
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