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Element positioning error analysis of a Littrow grating interferometer
ZHAO Jinhui, HU Yuan®
(Key Laboratory of Opto-electronic Measurement and Optical Information Transmission Technology of Ministry of

Education, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: Aiming at the lack of more in-depth quantitative data for the study of the systematic errors of Littrow-type
grating interferometers, the systematic errors of Littrow-type grating interferometers caused by the positioning accuracy of
the components, namely, the systematic errors of the interferometers caused by the additional optical path differences due
to grating rotation around the x, y, and z axes as well as mirror rotation around the y axis, were investigated in terms of the
impact of the systematic errors on the displacement measurements of the interferometers. A mathematical model of the er-
ror caused by the change in optical path difference when the grating and mirror rotate around the axes was established,
quantitatively analyzed, and the accuracy of the mathematical model was verified by experiments. The results show that:
when the grating and mirror rotate around the x and z axes, no additional optical path difference is generated; when the
grating rotates around the y axis, the systematic error will be generated and increase with the increase of the grating con-
stant and the rotation angle; when the mirror rotates around the y axis, the error will be generated only when the rotation
angles of the two mirrors are different, and the error will increase with the increase of the rotation angle of the two mirrors.

After synthesizing the errors of the whole system, the undefined system error is + 3.12 pwm in high assembly level, and
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+17.75 pm in general level, which verifies the correctness of the theoretical simulation, and provides technical reference

and theoretical support for the system design of the Littrow-type grating interferometer.

Key words: grating interferometer; Littrow type; error analysis; optical path difference; precision displacement mea-

surements
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Fig.2  Grating rotation around the x-axis
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Tab.l Measurement accuracy of interferometers at
each assembly level
Angular Interferometer
Accuracy class ..
tolerances precision/ pum
High precision +10" +3.12
Medium precision +30" +8.39
General precision 1’ +17.75
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