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Quantum coin flipping protocol
using n-dimensional quantum states

ATSUSHI WASEDA," MASAKAZU SOSHIt and ATSUKO MIYAJIt

When two players execute a quantum coin flipping protocol to reach an agreement on
a value ¢, if one of them is dishonest, then deviation € from probability 1/2 arises, that is,
we have Prob(c = 0) < 1/2 4+ € and Prob(c = 1) < 1/2 4+ e. The value € is called a bias.
Lo and Chau show that there is no quantum coin flipping with bias 07. So, quantum coin
flipping protocols which make bias as small as possible are desirable and many studies have
been made about them. As an example of them, Ambainis proposed a protocol2) with bias
1/4 using three dimensional quantum states.

In this paper, we propose a quantum coin flipping protocol using n dimensional quantum
states by generalizing the protocol using three dimensional quantum states proposed by Am-
bainis?). In our protocol, we can reduce the bias of one player arbitrarily by accepting the
increase of the bias of the other player. Our generalized protocol could be applied to various
situations.
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