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Grating heterodyne nterferometer of high ageuracy controllng
photoelectric grating rulng.engine
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Abstract: In order © heighten the manipulative accuracy,of*the ruled engine, a new measurement system aut-collimating
grating heterodyne interferometer was proposed Based on.the'diffraction and polarization of grating and some theories of the
electronics, the system was analyzed After the benchmark grating was designed, and lots of experimentswere carried out Because
the interferometer measurement system takes grating constant as the measurement standard, the effect of envimnrment on
measurement accuracy is reduced Thanks/b the aut-collmation diffraction, the structure is simple and steady, and easy ©
assemble and adjust Moreover, usings the/dual-frequency, high gain and signal-tb-noise ratio can be obtained Using the
interferometer system © control the 4uléd engine, the biased error for ruling gan is less than 10mm, and the cumulative ermor is
about 0. 3um within 3mm digplacement The results show that the resolution of the interferometer system is snall o nm scale, and
it can be used in the real-time measurement control system and that it achieves high accuracy that the gpecial diffraction gratings
such as echelon gratings request® a ruling engine comp letely

Key words: measurement and metmology; grating interferometer; dig lacement measurement, aut-collmating diffraction;

ruling engine; dual-frequency laser
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Fig 1 Grating heterodyne interferometer of auto-collmating type
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Fig 2 Curve of diffraction efficiency with wavelength
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Fig.3 Biased error curve for ruling span
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Fig.4 Cumulative error curve for ruling span
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