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Abstract An optimal design method of parallel plate interferometer is proposed in order to increase the measurement
accuracy of angular displacement. The main factors determining the measurement accuracy are respectively discussed
based on the analyses of the measurement error of angular displacement. It is noted that the initial angle of incidence
on the plane-parallel plate, the index of refraction of the plane-parallel plate and its thickness all have great
influences on the measurement accuracy. The research results show that the angular displacement measurement can

be realized with higher accuracy by choosing optimal initial angle and component parameters as well as using of a
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reflecting mirror to amplify the optical path difference.

Key words laser technique; optimum design; error analysis; angular displacement
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Fig.5 Relationship between angular displacement

measurement error AQ and thickness 2 of plane-

parallel plate
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measurement error AJ and scale factor & of plane-

parallel plate
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Table 1 Values of angular displacement measurement error Af.., interval d, scale factor k of plane-parallel plate

and optimal initial angle of incidence

Index of Thickness Scale factor AOumin d Optimal initial angle
refraction n /mm k /mm /X107% rad /mm of incidence /rad

1. 5000 12 8. 000 6.75 8. 3859 1. 060

1.5163 12 7.914 6. 86 8.2559 1. 059

1. 5500 12 7.742 7.08 8. 0060 1. 058

1.5163 11 7.255 7.58 7.5131 1. 067

1.5163 15 9. 893 5.33 10. 4810 1. 042
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