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Heisenberg uncertainty relation verification experiment for
coherent states

JIANG Jia-tong, CHEN Yu, CHEN Xin, WU Yuan., YIN Yaling, CHEN Liqing
(Central Laboratory for Physics, School of Physics and Electronic Science,
East China Normal University, Shanghai 200241, China)

Abstract: Experimental verification of Heisenberg uncertainty principle is difficult due to the mi-
croscopic nature of quantum theory and experiments. To tackle this problem, the Heisenberg uncer-
tainty relation of quantum orthogonal operators from the light quantization was proposed, and the
Heisenberg uncertainty principle was verified by detecting the variance of quantum orthogonal opera-
tors with the balanced zero-beat technique. The experiment results showed that the orthogonal opera-
tors of light field had minimum uncertainty relation in coherent states. Through this experiment, the
students could intuitively understand Heisenberg uncertainty principle and master quantum experi-
mental techniques, which could lay a foundation for further research on quantum technology.

Key words: quantum mechanics; Heisenberg uncertainty principle; quadrature phase operator;

coherent state; balance zero-beat technique
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Denoising algorithm of gamma energy spectra
based on singular spectrum analysis

ZHAQO Si-wen, WU Yi, WANG Chong-jie
(School of Physics and Electronic Technology, Liaoning Normal University, Dalian 116029, China)

Abstract: In order to effectively solve the overlapping problem of noise spectrum and spectral
component spectrum in Y spectrum, a Y energy spectrum denoising method based on singular spectrum
analysis was proposed in this paper. The basic principle of noise reduction method based on singular
spectrum analysis was described and the algorithm was given. By analyzing the singular spectrum
characteristics of the y energy spectrum, a method to determine the optimal embedding dimension and
the reconstruction order of the y energy spectrum was given. The noise reduction results of the meas-
ured “*CoHPGe 7y energy spectrum showed that the singular spectrum analysis method could effective-
ly separate and eliminate the additive noise and multiplicative noise of the y energy spectrum, and
greatly improve the signal-to-noise ratio of energy spectrum. Compared with the traditional method,
this method was simple and had strong reduction ability, less undetermined parameters, and could be
an effective method for y spectrum noise reduction.

Key words: gamma spectrum; noise reduction; singular value decomposition; linear filtering; ho-
momorphic filtering
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