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Abstract To explore the influence of a double-vortex optical interference pattern on the precision of
micromeasurement, a method to measure the characteristics of the self-interference pattern of an optical vortex is
proposed based on the principle of double-vortex optical interference. In this paper, the factors affecting the
interference image of two vortex beams are analyzed, and an optical system is designed and built to measure the
characteristics of the double-vortex optical interference pattern with shear interferometry. By collecting the
interference images after different displacements of the objects in the system under the same conditions and analyzing
the effect of the positions of two vortex beams and the number of topological charges on the interference image with
the method of image correlation processing, a conclusion can be drawn from the measured deviation of a double-
vortex optical interferogram that the pixel positions of the two phase singularities are (351, 251) and (151, 251) and
the topological charge is 1 as the minimum when the fringe angle and width are 0° and 0. 1714 mm, respectively,
from comparing the results with the theoretical value. It means that the double-vortex optical interference images

with low topological charge and phase singularities located in the center of the image and the alignment direction

rFs B ER. 2020-12-23; fEEIHHEA: 2021-01-21; A HEH. 2021-03-02
HEE£TH. HEARE IS HFR#IES (62005254) (1175 H F R AF T 364 (201901D211280) | 1l P 44 3 45 24 1%
B0 W H (20191.0565)

"E-mail: zhaodonge@nuc. edu. cn

1108001-1


https://dx.doi.org/10.3788/LOP202158.1108001
mailto:E-mail:zhaodonge@nuc.edu.cn

$£58% £ 1181/2021 £ 6 B/HNAEXBFEHE

orthogonal to the fringe direction are more suitable for micromeasurement.
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Fig. 1 Simulated interferograms of vortex beams at /=1 when O, and O, are in different positions. (a) (15,0),(—15,0);

(b) (—15,—15),(15,15); (¢) (0,—15),(0,15);(d) (0,15),(0,—15); (e) (—15,15),(15,—15); (1) (0,0),(0,0)
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Fig. 2 Simulated interferograms of vortex beams at /=2 when O, and O, are in different positions. (a) (15,0),(—15,0);

(b) (—15,—15),(15,15); (¢) (0,—15),(0,15);(d) (0,15),(0,—15); (e) (—15,15),(15,—15); (f) (0,0),(0,0)
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SLM—spatial light modulator.

BS2

o
£

<>

CCD

P 3 B T G 8 U T 5 IR T ) 92 36 e R 1]

Fig. 3 Experimental setup for measuring interferogram characteristics based on shearing interferometer of two vortex beams
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Fig. 5 Correlation coefficients of interferograms about two

vortex beams with different positions of phase singularity
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g. 6 Interferograms about two vortex beams with different topological charges. (a) /=1; (b) /=2; (¢) [=3; (d) /=4; (e) [=5
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