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Single photon quantum state measurement scheme for quantum

circuit logic operation
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Abstract: In the field of quantum detection, one of the key tasks is to measure the unknown quantum
state to obtain quantum state information. By applying the quantum circuit composed of quantum gates in
quantum computing to the field of quantum detection, a measurement scheme for realizing the unknown
quantum state of single photons was proposed. Utilizing the superposition of quantum computing,
entanglement, error correctability, and the integratability of quantum lines, it was possible to make
detection more efficient and simplify the experimental system of detection. Using the new detection
method proposed in this paper, the scheme was simulated by simulation. Based on the theoretical
calculation and simulation results of the scheme, the following conclusions was obtained: by selecting
appropriate measurement times under different parameters such as SNR, the quantum line—based scheme
can obtain more accurate measurement results.
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Fig.1 Quantum circuit for single-photon quantum state measurement

A T BN ES I ST R
B, MAZEENWETRENVIER
lr)0=10)(cosl0)+e“sinfl1 )) (3)

Fok, gt — A mE 2 s ey s EAET] .

MR Z AT R, R R T10),
Z AR T AT AL T 84, SR 45 ) b e b T
BI2) AR TR H bR LR B o Wit — D2
e FAMBRERR FEERN.

0205002-2



bk T2

% 2 M

www.irla.cn

549 %

lr) ,=cos6l00 ) +e*sinfI11 ) (4)

1N

Target bit

Control bit

2 AT s R

Fig.2 Schematic diagram of controlled non-gate
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Fig.3 Schematic diagram of a controlled phase shift gate
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Fig.4 Graph of detection probability as a function of phase shift
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Fig.5 Error curve of unknown 6
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