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Fig. 1. Schematic diagram of the principle of auxiliary

alignment optical path.
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Fig. 2. Schematic diagram of different alignment states:

(a) Fully aligned; (b) defocused; (c) translation; (d) inclination.
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Fig. 3. Visual images in different alignment states: (a) Fully

(a) 52 2 A

aligned; (b) defocus; (¢) translation; (d) inclination.
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Fig. 4. Alignment image processing process diagram.
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# 1 EEBPORR LR

Table 1. Simulation image center pixel coordinates.

AR bR E13(a) E13(b) E3(c)
(70, %) (703, Y03) = (400, 400) (709, Yo2) = (400, 400) (701, yo1) = (400, 400)
(71, 1) (713, $13) = (400, 400) (719, $12) = (410, 392) (711, y11) = (393, 386)

2 PiEEGH ORI R AR

Table 2. Pixel coordinates extracted from the center of the simulation image.

Ht A bR 4 (a) F4(b) F4(c)
(70, %) (703, Yo3) = (400, 400) (709, Yo2) = (402, 400) (791, yo1) = (400, 401)
(71, 1) (713, $13) = (401, 400) (m19, Y12) = (414, 391) (w11, Y1) = (393, 387)
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Fig. 5. The simulation images under different deviations:
(a) Concentric; (b) right-deviated; (c) left-deviated.
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Fig. 6. The center extraction results of alignment image:

(a) [F.Ly; (b) A1 i; (c) Zedi

(a) Concentric; (b) right-deviated; (c) left-deviated.
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Fig. 7. Actual light path construction diagram.
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Fig. 8. Alignment image acquisition results.
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Fig. 9. Center extraction image.
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# 3 EREBT LR R AR
Table 3. Pixel coordinates of the center point of the experimental image.

Hu AR E16(a) E16(b) 6(c) K16(d)
(20; %0) (486, 310) (318, 303) (312, 286) (384, 294)
(21, 11) (477, 295) (308, 285) (303, 271) (376, 280)

T4 TR S AL bR
Table 4. Experimental image center point camera target surface coordinates.
AR [£16(a) [E16(b) 6(c) K6(d)
(29, Yo)/(mm) (4.04, 2.55) (2.64, 2.50) (2.59, 2.36) (3.19, 2.43)
(21, y1)/(mm) (3.96, 2.44) (2.57, 2.39) (2.52, 2.24) (3.12, 2.31)
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Abstract

In the construction of the pinhole point diffraction interferometer, the alignment error between the
convergent spot of the microscopic objective lens and the diffraction hole in the front end of the pinhole
diffraction will lead to problems such as diffraction wavefront error, diffraction intensity reduction, and
interference fringe contrast reduction, which will affect the actual measurement accuracy. In order to solve the
problem of inaccurate alignment between the convergent spot of the microscopic objective lens and the
diffraction hole, a diffraction hole visual alignment method based on the auxiliary optical path is proposed in
this work. An auxiliary alignment optical path is built at the front end of the pinhole diffraction, and the beam
reflected by the pinhole diffraction plate is mainly reflected by the beam splitter prism, and then received by a
charge coupled device (CCD). By collecting and processing the spot image reflected by the small hole diffraction
plate, the alignment state of the small hole is monitored and the alignment error is calculated. In this work, a
visual-precision optical path alignment scheme is designed, and the visual performance of the alignment image
under three typical alignment deviations of translation, tilt and defocus is simulated and analyzed. The
mathematical model of the object-image relationship

. . . Auxiliary alignment
between the alignment image and the alignment error yoe

optical path
is constructed, and the alignment image error CCD
measurement and processing algorithm is studied. The 1 Al .

. - . Imaging 1 : ; Angnmen
experimental results show that the auxiliary optical masine enses< ! image
path alignment method and the alignment image 3 3
processing algorithm proposed in this work are feasible, Beam expanding /1 3

collimating system 2 U [ s
. h i Microobjective

and the alignment accuracy can reach 0.05 um. The ; ]

. . . L N
research results are helpful in improving the alignment > '
efficiency and accuracy of point diffraction :E%}}\@ . 1
interferometer, and can lay a certain technical He-Ne  Beam expanding | Beam |

. . . laser collimating | splitter | Pinhole plate

foundation for the development of practical point system 1 ! prism |

diffraction interferometer.
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