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Defect production and formation of helium-vacancy clusters
in cascades of a-iron with different concentration of helium™

Yang Li' *  Zu Xiao-Tao' ©  Xiao Hai-Yan' Yang Shu-Zheng’® Liu Ke-Zhao® Fei Gao®
' Department of Applied Physics  University of Electronic Science and Technology of China  Chengdu 610054  China
2 School of Physics and Electronics Information  China West Normal University ~Nanchong 637002  China
Sichuan Institute of Materials and Technology — China Academy of Engineering Physics Mianyang 621900  China
* Pacific Northwest National Laboratory ~Richland WA 99352 U.S.A
Received 28 February 2005 revised manuscript received 25 March 2005

Abstract

The low-temperature displacement cascades in a-Fe with different concentrations of substitutional He atoms are simulated by
molecular dynamics  MD  methods. Primary knock-on atom PKA energy FE, from 500eV to 5keV is considered for
irradiation temperature of 100K. The concentration of He in Fe varies from 1% to 5% . The results are compared with those
obtained in pure a-Fe. We find the number of Frenkel pairs Ny in Fe with low concentration of He atoms is nearly equal to
those in pure Fe but increases with increasing He concentration. The present study demonstrates for the first time that He-
vacancy bubbles can be nucleated directly from displacement cascades even at low temperature at which the vacancies are not
mobile. However the efficiency of He-vacancy clusters increases with increasing the concentration of He for the same energy
recoils and increases with increasing F, for the same concentration of He. The mechanisms of He bubble nucleation in

displacement cascades are discussed in detail .
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