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Focusing simulation of rotating ellipsoidal mirror based on X-ray optical tracing

HUANG Ziwen', YANG Lei', ZHAO Shuai’, YANG Yu’, ZHANG Lei', WANG Keyi‘

(1. Department of Precision Machinery and Precision Instruments, University of Science and Technology of China,
Hefei 230027, China; 2. National Synchrotron Radiation Laboratory, University of Science and Technology of China,
Hefei 230027, China; 3. School of Electrical Engineering and Automation, Hefei University of
Technology, Hefei 230009, China)

Abstract: Rotating ellipsoidal mirror is an ideal reflective X-ray focusing device. An X-ray optical tracing
method based on Matlab to realize the focusing simulation of the ellipsoidal mirror was proposed. The factors
affecting the focusing effect of the ellipsoid mirror were summarized, and the X-ray optical tracing model was
established. The focusing simulation of two groups of small-diameter ellipsoidal mirrors with a length of
50 mm was carried out at the energy of 8 keV, and the focusing characteristic parameters such as the focal spot
size and average reflectivity were analyzed. At the same time, the annular spot under defocus was simulated.
The influence of the surface height error and surface roughness on the focusing effect of the ellipsoidal mirror
was discussed. The light source intensity distribution information was introduced, and the focusing spots of the
average distribution and Gaussian distribution light sources were simulated, respectively, under the condition

of surface light source with a diameter of 7 pm. This simulation method supports the independent setting of the
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ellipsoidal mirror size, surface reflectivity, surface error, light source characteristics and other information. It is

both scientific and flexible, and can be used as a convenient tool for intuitively studying the focusing spot and

focusing characteristics of the ellipsoidal mirror.

Key words: X-ray; rotating ellipsoidal mirror; optical tracing; Matlab simulation
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Fig. 1| Focusing principle diagram of rotating ellipsoidal
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Fig. 3 Optical tracing model of rotating ellipsoidal mirror
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Table 1 Basic parameters of two ellipsoidal mirrors

Parameters ELLI ELL2
a /mm 250 250
b /mm 2.115 4.945
¢/mm 249.9911 249.9511
X /mm =90 -60
X, /mm —40 =10
Reflector material Au W-Si
G /nm 0.3 0.3
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Fig. 7 Simulation results of focused light spot with surface errors
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