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Improvement of the Volumetric Interferometer using a Lateral Shearing Interferometer

J. Chu, S.-W. Kim(Mechanical Eng. Dept., KAIST)

ABSTRACT

The volumetric interferometer, which uses the interference of wavefronts emitted from two single mode fibers, measures

the target position in 3-D. In this paper, we suggest a new calculation method which doesn’t need a non-linear optimization

and an initial guess. We find the relationship between the coefficients of the Zernike polynomials for a spherical wavefront

and its center and reconstruct a spherical wavefront by using the Zernike polynomials from two interference fringes like a

lateral shearing interferometer. The target position can be obtained from the coefficients of the Zernike polynomials of the

reconstructed wavefront. We can get the target position in 3-D with sub-um errors in a simulation.
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Fig. 1 Schematic diagram of the volumetric interferometer using lateral shearing interferometer
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Fig. 2 Error of the target position obtained from the
coefficients of Zernike polynomials
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