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Misalignment Property Analysis of Corner Cube Reflector

LIANG Qian, SHI Xiang-chun, FU Wen-qiang
(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract The reflection matrix of non-ideal corner cube is obtained by using the reflecting normal vector equation of
rigid body with slight rotation. In order to find the effects of dihedral angle errors on the emerging beam, the
equivalent principle of corner cube rotation around apex is used to calculate the angle § between the incident beam and
the emerging beam as a function of dihedral angle errors ¢ and rotation angle § of corner cube. For an ideal corner
cube, the emerging beam is parallel to the incident beam and two intersections that any plane through the apex cuts
the two beams must be synmetrical about the apex. After corner cube randomly rotates around apex, the relations
between the rotation angle and offset of emerging beam comparing with the original are investigated theoretically and
experimentally, The results are in good agreement, The making, adjusting and testing of the corner cube reflector
including the measurement and calculation of the dihedral angle errors are presented.
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Fig. 1 Corner cube reflections
(a) coordinate system and numbering sequence for reflecting
surface; (b) prism apertures with the associated reflection

sequence
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Table 1 Data for interferogram in Fig. 4 and computed dihedral angle errors for two corner cubes

Glass cube

Mirror cube

Aperture Frequency Relative angle Dihedral angle Frequency Relative angle Dihedral angle
segment /mm™! ) error (arcsec) /mm ™! /() error (arcsec)
321 0.19 0.20
. = 3.51 . = 4,66
231 0.25 75 s 0.24 10.1 s
312 0. 20 0.21
4,0 = 3.83 30. 8 = 8.75
132 0.27 e 0.19 &
123 0. 33 75 — 933 0.19 10.7 —3 97
213 0. 34 : e 0.22 ' e
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