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Imaging quality evaluation of soft X-ray grazing incidence telescope
LIU Peng"?,CHEN Bo'* ,ZHANG Ya-chao"?,HE Ling-ping' , WANG Xiao-dong'

(1. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

* Corresponding author, E-mail: chenb@ ciomp. ac. cn

Abstract: In order to evaluate the imaging quality of the soft X-ray grazing incidence telescope, an
image quality evaluation method using ZEMAX and MATLAB is proposed. The image quality
evaluation program written according to this method not only considers the aperture diffraction, the
geometric aberration and the alignment errors, but also adds the telescope surface figure errors and
the surface scatter effects. Using the Legendre-Fourier polynomial and User Defined Surface, a
cylindrical mirror model with figure errors is created in ZEMAX, to simulate the real surface profile
grazing incidence telescope. The BSDF scattering model is established according to the Harvey-Shack
surface scattering theory to simulate X-ray scattering. The X-ray finite distance imaging experimental
facility is built for verifying the image quality evaluation program. The comparison between the
experimental results and the simulation results of the image quality evaluation program shows that the

light intensity distribution of the experimental spot and simulation spot is basically the same. Using
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the experimental result as a standard, the relative errors of the horizontal and longitudinal directions

of the simulated spot FWHM were 14. 7% and 11. 3%, respectively. It is proved that the simulation

results of the image quality evaluation program are credible and have certain guiding significance for

the design and processing of the grazing incidence optical system.

Key words: X-ray optics; grazing incidence telescope; image quality; surface scattering; figure errors
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