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Abstract: The photon entangled fiber optic gyroscope with two-mode squeezed state is studied the-
oretically. The phase detection sensitivity of photon entangled fiber optic gyroscope with two-
mode squeezed state input is derived for the first time using angular momentum theory. It is
proved that when the number of photons is large enough, the Heisenberg limit can be reached. In
view of the fact that the second-order coincidence count detection scheme of photon entangled fiber
optic gyroscope using two-mode squeezed state is far from reaching the Heisenberg limit, by inves-
tigating the contribution of the second-order coincidence count of each output state of photon en-
tangled fiber optic gyroscope to the total second-order correlation light intensity, it is found that
the second-order coincidence count detection scheme has a cancellation on quantum enhanced infor-
mation, that is, the frequency doubling interference fringes of the second-order coincidence count
of the output state with even photon number and the output state with odd photon number at one
receiving end are complementary, which cancel each other. Therefore, it is necessary to optimize
the detection scheme and extract complete quantum enhancement information to achieve the phase

detection sensitivity of Heisenberg limit.
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squeezed state input
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