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The heterodyne laser interferometer can achieve a sub-nanometer resolution on the basis of a stable

— .

subdivision of the light wavelength using phase measurement. However, due to inevitable imperfectness in optical
==

system, a phase error occurs in the measurement signal and results in a nonlinear relation between the measured
phase difference and the respective displacement. Based on the optical phase compensation theory, a significant
one-order or a two-order error.
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approach is found to eliminate the nonlinearity of laser interferometer. This method can be used in most science
researches and the industry precision nanometer measurement, and it is valid for nonlinearity errors whether it is a
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Fig. 1 Schematic diagram of heterodyne interferometer
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Fig. 2 Schematic diagram of the beam components

in the heterodyne interferometer
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Fig. 3 Schematic diagram of nonlinearity-free
detection in heterodyne interferometer
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Fig. 4 Schematic diagram with the beam components in the
heterodyne interferometer with nonlinearity-free detection
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Fig. 5 Nonlinear errors detected without phase compensation by rotating polarizer (a) and with

phase compensation by rotating polarizer (b)
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