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Fig. 1 Schematic setup of the grating interferometer
I: HeNe laser tube: 2: permanence magnet: 3: reflective prism: 4: polarizing prism: 3. 6: photoelectronic detector;

7: moving table: 8: Dammann grating: 9: convex lens: 10: quarter wave plate: 11: plane mirror
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Fig. 2 Unfolded view of the optical path ( planform)
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Fig. 4 Curves of calibration experiment results
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Nanometer Interferometer Using Grating Doppler Effect

Lin Dejiao  Jiang Hong Yin Chunyong
(Department of Precision Instruments and M echanology ., Tsinghua University, Beijing 100084)

Abstract A Dammann grating interferometer using transverse Zeeman laser as light
resource is developed in this paper. It takes advantages of reducing the effect of thermal
expansion. Drift of the air refraction index can be easily conquered due to equivalent
beam length. It is an attractive configuration with resolution of 0. 7 nm. The error
caused by the depolarization effect of the grating is analyzed. Calibration experiment
between this grating interferometer and a differential dualdrequency interferometer has
been implemented. The experimental results show that the equal divisions of the
grating pitch by 8 times via optical system and the nonlinearity error is no more than 25
nm when the grating pitch equals 20 ym.

Key words Dammann grating, nanometer resolution, depolarization effect,

nonlinearity error





