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Applications of Two-Mode Squeezed Fock
State in Quantum Phase Estimation

HOU Li-li  WANG Shuai

(School of Mathematics and Physics,Jiangsu University of Technology.Changzhou 213001, China)

Abstract Quantum precision is mainly to estimate accurately the value of an unknown parameter with

the help of the quantum effects. When the two-mode squeezed Fock state considered as an interferometer

state of a Mach-Zehnder interferometer, compared with the two-mode squeezed vacuum state, two-mode

squeezed Fock state can further improve the quantum Cramér-Rao bound via the quantum Fisher informa-

tion. On the other hand, via the parity detection, our results show that, for the symmetric two-mode

squeezed Fock state,the phase sensitivity obtained by the parity detection can reach the quantum Cramér-

Rao bound. While for the asymmetric two-mode squeezed Fock state,it is not valid. Therefore, our results

show again that the parity detection is not always the optimal detection for some nonclassical quantum

States.

Key words quantum precision; Mach-Zehnder interferometer;parity detection; two-mode squeezed Fo-

ck state



