Material Sciences #1EHRI2Z, 2023, 13(12), 1095-1101 Hans iXJ
Published Online December 2023 in Hans. https://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2023.1312122

ETMCNPFZERA R R XS 218 7 iR

R B
AR TR, MRS BEb TREARE, D)1 B#R

Wehks HiH: 20234F11H17H; FHBER: 20234F12A15H; K A HBE: 2023412 H25H

wm B

EXSERTAT R, XFREE DB FITHS4AE ., ETMCNPEEGEIR T ET DEM S B TR, #
B BBA. BEEE. BB BURTSSRENXIFTLRAELKREM, HERRE, RAEE. &
UG5 AT ATEXS R B W B AR AL AT AR e

X7

X544%, MCNP, HFiTHE

Simulation of X-Ray Fluorescence
Spectrum Distribution in Different
Materials Based on Monte Carlo Method

Yang Zhao

The College of Nuclear Technology and Automation Engineering, Chengdu University of Technology, Chengdu
Sichuan

Received: Nov. 17", 2023; accepted: Dec. 15", 2023; published: Dec. 25", 2023

Abstract

In X-ray fluorescence analysis, X-rays are usually generated by electron excitation. Monte Carlo
Method can be used to simulate the effects of various factors, such as the incident electron energy,
material, target angle, thickness of the beryllium window, detector size, and target size, on the
X-ray spectrum. This method is convenient, fast and cost-effective. The simulation results can pro-
vide data analysis and technical support for X-ray tube design in the early stages.
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Figure 1. Schematic diagram of X-rays produced by electronic
target shooting
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Table 1. Characteristic X-rays of different target materials

2 1. AEFEAMRIHFE X §12[15]

SRR K. (KeV) K.z (KeV) K1 (KeV) Kp, (KeV)
£H(Mo) 17.478 17.373 19.607 19.964
#(Ta) 57.524 56.270 65.210 66.999
L5 (W) 59.310 57.973 67.233 69.090
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Figure 2. X-ray primary spectra of different target materials under 100 KeV incident electron energy
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Figure 3. X-ray primary spectrum of molybdenum target under different energy incident electrons
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Figure 4. X-ray energy spectrum of different beryllium window thicknesses at 100 KeV energy
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Figure 5. Changes in light intensity of different targets with target angle under 100 KeV energy
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