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Molecular dynamics simulation of self-radiation damages in zirconium
and defects identification research

ZHONG Rui , FU BaoQin, CUI Jie-Chao, HOU Qing
(Key Lab for Radiation Physics and Technology, Ministry of Education, Institute of Nuclear Science
and Technology, Sichuan University, Chengdu 610064, China)

Abstract: Molecular dynamic simulations were conducted to simulate the collision cascades in HCP zirco-
nium induced by self-recoils in 300 K with primary knock-on atom (PKA) energies setting from 10 keV
to 50 keV. Three point defects identification methods, including off-site atoms judgment, SIAs(self-in-
ternational atom, SIA) determination and WS cell segmentation were used to analyze simulation results.
Comparing with the difference of defects evolution, defects statistical fluctuation and robustness of the i-
dentification methods, the approach based on the principle of Wigner-Seitz (WS) cell segmentation is
considered to be more appropriate in point defects analysis. In addition, the basic diffusion feature of
SIA was studied, and the results showed that it is more inclined to a 2D diffusion.
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Fig. 1 Point defects identification methods
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Fig. 2 Visual result of cascade, [12 10] direction (a=0. 1 ps; b=1 ps; ¢=3 ps; d=10 ps)
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Fig. 4 Point defects evolution comparison(a: method 1; b: mehod 2; c: method 3)
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