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RESEARCH ON QUANTUM EFFICIENCY CALIBRATION SYSTEM
BASED ON BAND-TUNABLE CORRELATED PHOTON SOURCE

LI Jian-liang, QI Dong-li, WANG He, *FENG Yu
(Shenyang Ligong University, Shenyang, Liaoning 110159, China)

Abstract: With the expansion of single-photon detectors, the increasing coverage band, and the need to meet the
quantum efficiency calibration of different band detectors, it is of great significance to study the quantum
efficiency measurement system of band-tunable correlated photon sources. We design an angular phase-matched
band-tunable correlated photon source, calculate the phase matching curve of the crystal, and build a light source
system and a measurement platform. The reference channel and the number of photons matching the channel are
measured, and the measurement of the quantum efficiency of the signal light channel detector is completed. The
quantum efficiency of the single photon detector in the 1550 nm band is 9.42%, and the quantum efficiency
deviation from the factory data at the corresponding wavelength is 0.58%. This proves the feasibility of the
method and lays a foundation for further development of high-precision multi-band quantum efficiency
measurement system.
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Fig.1 Schematic diagram of crystal nonlinear parametric down
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Table 1 Phase matching conditions of uniaxial crystal
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Fig.2 Dispersion curve of BBO crystal refractive index and

signal light wavelength
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Table 2 BBO crystals correspond to pump light and refractive
index of different signal light wavelengths

A /mm no ne

355 1.7054 1.5770
710 1.6636 1.5469
810 1.6603 1.5442
1310 1.6504 1.5351
1550 1.6466 1.5310
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Table 4 Reference channel count value and channel count value

1 2 3 4 5 6 7 8 9 10
%% (cps) 3890 3870 3843 3823 3892 3881 3820 3842 3891 3933
T (eps) 336 321 362 351 334 328 336 380 302 355
a0 [1] Magde D, Mahr H. Study in ammonium dihydrogen
R phosphate of spontaneous parametric interaction tunable
s from 4400 to 16000A[J]. Physical Review Letters, 1967,
]@:;: 18(21): 905-907.
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