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Characteristic Research on Parity Measurement
in Linear and Nonlinear Interferometers
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Abstract Parity measurement is a measurement strategy based on photon number resolving, which has
been proved to be the optimal strategy for many measurement schemes. However, whether parity measure-
ment implemented at different output ports is equivalent has not been discussed.In this paper,the measure-
ment schemes using linear interferometers and nonlinear interferometers as devices are considered,respec-
tively.Based on the theory of rotation groups,the measurement signals of different output ports with parity
measurement are derived,and the relationship between the measurement signal and the measurement preci-
sion is also analyzed. The results show that,for the measurement schemes using linear interferometers, par-
ity measurement at different output ports is completely equivalent regardless of the input states.For the
measurement schemes using nonlinear interferometer, parity measurement at different output ports is not
equivalent.In addition, the physical reasons for this difference are analyzed.Finally, the characteristics of
signal resolution and measurement precision are also discussed.
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