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Abstract: For traditional velocity detection method like superposition state vortex beam detection and vortex
beam homodyne detection, the optical attenuation of the signal caused by long-distance transmission and light
divergence would lead to that the detection system can not extract the signal accurately. However, the balanced
detection based on vortex beam can solve this problem. But there is little analysis about accuracy and signal-to-
noise ratio (SNR) of this detection system, which limits the engineering development of the detection system to a
certain extent. Firstly, the homodyne detection was set as comparative item. By analyzing the accuracy change
condition of balanced detection and homodyne detection based on vortex beam under different rotational velocity,
it was verified that both of them can measure accurately. Secondly, it could be found that the balanced detection
had significant advantage when signal light power was low by comparing the SNR of both with different signal
light power. Finally, the relation of SNR of the balanced detection and local-oscillator power was revealed by
analyzing the effect of SNR on different local-oscillator powers. And the cause of SNR changing with local-

oscillator power was clarified.
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MI1-M5: mirrors;

OL: objective lens;
Lens1-Lens2: convex lens;

AP: aperture;

BS1-BS2: 50:50 beam splitters;
P1-P2: polarizers;

QWP: quarter wave plate;

VR: vortex retarder;

DMD: digital micromirror device
PD: photodetector

Data capture+
computer

1 e RS e A

Fig.l Design schematic of homodyne detection experiment
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Fig.2 Experimental optical path of homodyne detection
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Fig.3 Design schematic of balanced detection experiment

202106164



s Gk A2

%9

www.irla.cn

% 50 A

FL N HEAT AL FR AR AT o T B R, SR AR S AR
P2 I P3 (14 g § 7 i) 5 2 98 5 30— 30, A IR O 1) A
i 25 25 T BUF SR BE TR, 18 R 25 T BOG L
BEREIR, PC i JCIE X 5T S 7

- —

AR 151 3 B 7R 1 e e i 18R] LA e n 51 4 Jie
7 B0 2 T T R ' 9 - BRI DI B, 20 (8 IR ZRAE A
[LEARIER i) ONEE

P 4 AN SRR

Fig.4 Experimental optical path of balanced detection
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Fig.5 Rotational velocity spectrum of homodyne detection
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Fig.6 Rotational velocity spectrum of balanced detection
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