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Study of the 3-D focusing performances near focus
for the compound X-ray lens
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Abstract The X-ray compound lens is a novel refractive X-ray optical device. The authors report their
recent theoretical and numerical study of such a device, including the derivations of the
three-dimensional intensity distribution near focus based on the diffraction theory and the probability
theory. As an example, the three-dimensional focusing performances such as intensity gain, the size of
focus and the depth of focus are predicted for PMMA, Si and Al materials. The relationship between the
three-dimensional focusing performances and the structural parameters of the PMMA compound X-ray
lens is analyzed. And then a PMMA X-ray compound lens is designed. In addition, the numerical
applications of the designed PMMA compound X-ray lens are also shown in the present paper for the
working wavelength of 0.15nm.
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( R=400pm d=0)
Tablel Focusing performances of the double-concave compound X-ray lens for PMMA, Si and Al,
the calculation is made for R=400um and d=0
Materials for the Working wavelength Numbers of the . . Focal spot Depth of the focus
Intensity gain
compound X-ray lens /nm elementary lens /pm /mm
0.15 20 235 1.03 11
PMMA 0.08 40 954 0.49 4.8
0.04 100 4619 0.19 1.6
0.15 20 22 2.44 62.5
Si 0.08 40 71 1.34 35.0
0.04 100 351 0.54 11.3
0.15 20 28 2.08 454
Al 0.08 40 93 1.10 23.8
0.04 100 326 0.53 11.0
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Fig.3 Normalized transverse X-ray intensity distribution varies with the structure parameter N in Fig. 3(a), 3(b), 3(c)

and with the structure parameter R in Fig. 3(d), 3(e), 3(f).
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