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Optimization of cascaded parabolic compound X-ray refractive lenses
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Abstract: To get Compound X-ray Refractive Lenses( CRL) with a short focal length and high gain, the struc-
ture parameters of CRL were optimized. And a novel cascaded parabolic CRL made of poly methylmethacrylate
(PMMA) was developed by two refractive structures. The main optical performance of cascaded parabolic CRL
was derived. And optical properties of the CRL with single structure and the cascaded CRL with two structures
were numerically analyzed. The results show that the cascaded CRL imposes a smaller focal length and a high-
er gain as compared with the CRL with single structure for the same geometric aperture and the radius of curva-
ture. The focal lengths of the designed three cascaded CRLs are shortened by 33.3% , 66.7% and 40.5% ,
and the gains are increased by 23.9% , 60.9% and 27.6% , respectively. The cascaded CRL is expected to
have the ability to adjust the focal performance of ID X-ray beam and has a better application prospect in the
micro beam X-ray analysis.
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Fig. 1  Structure of cascaded parabolic CRL
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Tab.1 Comparison of optical performance of cascaded parabolic CRL with identical structure
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