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Simulation and Characterization on Tapered Monocapillary High-Energy
X-Ray Lens with Microfocal Spot
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Abstract A high-energy X-ray microfocal spot has an important application in high-energy microbeam X-ray
analysis. To obtain a high-energy X-ray lens with a microfocal spot, a tapered monocapillary lens was designed in
theory. This lens can focus X-ray with an energy of 100 keV onto a micron-scale focal spot with a gain in the focal
spot diameter and power density of the order of microns and tens, respectively, and the corresponding focal length is
~5 mm. Furthermore, the characteristics of the lens with a glass and a gold reflecting surface were simulated in
theory, respectively. The flux in the focal spot of this X-ray lens with a gold reflecting surface is 14.8 times that
with a borosilicate glass surface. The simulation results are helpful in the fabrication and application of such tapered
monocapillary X-ray lens.
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Fig. 1 Schematic of X-ray penetrating polycapillary lens
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Fig. 2 Schematic of X-ray penetrating monocapillary lens
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Fig. 3 Modeling schematic of tapered monocapilary X-ray lens
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Fig. 5 Intensity distribution of beam spot. (a) Plane of beam spot; (b)central line of beam spot
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Table 1 Physical parameters of MCTXRL
Parameter Value
Length /mm 100
Input diameter /pm 30
Output diameter /pm 10
Taper angle /mrad 0.2

Normalized intensity
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Fig. 4 Projection of X-ray transmission in lens
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Fig. 6 Beam size of coated capillary lens and glass capillary

lens varying with exit distance h
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from capillary entrance to X-ray source
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lens varying with source size
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