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Solving Resolution of Diffraction Gratings Using Coefficients of Zernike
Polynomials

YU Harli'*, QI Xiang-dong', Bayanheshig', TANG Yu-guo'
1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract It is hard and costly to test resolution directly, because the focal length of testing equipment could be nearly ten me-
ters. Solving resolution by diffraction wavefront aberration indirectly is an effective solution to this problem. A normalization
model of solving resolution using fitting coefficients of Zernike polynomials was established based on the spectral imaging theory
of Fourier optics. The relationship between resolution and wavefront aberration of diffraction gratings was illustrated by this
model. Finally, a new method of testing resolution using fitting coefficients of Zernike polynomials was proposed. According to
this method, the resolution of a grating is tested by ZYGO interferometer indirectly. Compared with direct method. results indi-
cate that the error of indirect method is less than 4. 22% , and this method could be an effective way to avoid the difficulty of di-
rect method to solve resolution. Meanwhile, this method can be used in ZYGO interferometer to solve resolution by wavefront

testing easily.
Keywords Diffraction grating; Resolution; Diffraction wavefront; Zernike polynomial
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