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Design and experimental study of polarimetric interferometric nanopositioing system
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Abstract:

Aiming at the requirement of higher accuracy of positioning in industry and metrology, we propose a positionning method based on polarimetric interferometer. In this
interferometric system, a polarimeter combined with polarization beamsplitter and polarizer has replaced photo-detector. The fringe interpolation of output laser beam can be
reached at 36000, for a633nm laser source, the potential theoretical resolution is 10pm. The measurement have both carried out by own-devel oped polarimetric interferometer
and commercia SIOS interferometer . The comparison results between thistwo interferometer show us our polarimetric interferometer isfeasible. The experiments have also
been done to get the quantified value for each source of errors. Under standard experimental environment, according to uncertainty evaluation, the total uncertainty of
measurement is less than 1.4nm over micrometric displacement range. This method can de dedicated to various fields of nano-positioning.
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