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Spherical Crystal Based on X-Ray Fluorescence Imaging with
Abstract

High Spectral Resolution and Full Field of View
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In this study, we propose a spherical crystal based on X-ray fluorescence imaging system with high
emission of a metal (V-Zn) with median atomic number according to the theoretical analysis, and the analytic theory

spectral resolution and full field of view (FOV). Further, the spatial resolution, FOV, spectral bandwidth, and

Bl

— .

photon collection efficiency are analyzed. Next, we present the design of the fluorescence imaging system for the K,
and a custom-written Monte Carlo ray-tracing code are used in calculation and simulation. Our theoretical analysis
and simulation demonstrate that the X-ray fluorescence imaging technique exhibits a high spatial resolution
(<<80 pm), large FOV (>>6.5 mm), and high spectral resolution (<{16.5 eV@ 4.6-9 keV).
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X-ray fluorescence imaging system in meridional plane
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Fig. 2 Diagrams of geometric magnification ratio.

(a) Sagittal plane; (b) meridional plane
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Table 1 Performance of fluorescence imaging system for K, of V-Zn

Element \% Cr Mn Fe Co Ni Cu Zn
E,/eV 4953 5414 5900 6405 6931 7480 8046 8637
0, /() 65.6 56.4 49.8 44.8 40.6 37.1 34.1 31.5
Ore /prad 54 73 98 131 172 220 276 343
i /prad 62 80 96 107 116 124 131 135
w /pum 1000 400 200 100 50 10 10 10
0w (Ore) /pm 17.8 26.3 38.5 55.8 79.3 109.5 147.8 197.1
0w (w) /pm 2413 1153 685 404 236 55 63.7 73.4
L /mm 7.2 7.8 7.8 7.4 7.2 6.5 7.8 9.3
AE /eV 16.5 11.5 8.7 6.1 4.1 1.1 1.4 1.8
/1077 14 8 5.5 3.9 2.9 1.1 0.77 0.52
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