Accepted Manuscript

Distribution of defect clusters in the primary damage of ion irradiated 3C-SiC

C. Liu, I. Szlufarska

PII: S0022-3115(18)30409-4
DOI: 10.1016/j.jnucmat.2018.07.010
Reference: NUMA 51069

To appearin:  Journal of Nuclear Materials

Received Date: 21 March 2018
Revised Date: 21 June 2018
Accepted Date: 6 July 2018

JOURNAL OF
R MATERIALS

Please cite this article as: C. Liu, |. Szlufarska, Distribution of defect clusters in the primary damage of
ion irradiated 3C-SiC, Journal of Nuclear Materials (2018), doi: 10.1016/j.jnucmat.2018.07.010.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all

legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jnucmat.2018.07.010

Distribution of defect clustersin the primary damage

of ion irradiated 3C-SIC
C. Liu3, L. Szlufarskaab

a University of Wisconsin-Madison, Department of Engineering Physics, 1500
Engineering Dr., Madison, WI, 53706, U.S.A.

b University of Wisconsin-Madison, Department of Material Science and Engineering,
1509 University Ave., Madison, WI, 53706, U.S.A.

Abstract

We report a statistical analysis of sizes and compositions of clusters produced in
cascades during irradiation of SiC. The results are obtained using molecular
dynamics (MD) simulations of cascades caused by primary knock-on atoms (PKAs)
with energies between 10 eV and 50 keV. The results are averaged over six
crystallographic directions of the PKA and integrated over PKA energy spectrum
derived from the Stopping and Range of lons in Matter (SRIM) code. Specific results
are presented for 1 MeV Kr ion as an example of an impinging particle. We find that
distributions of cluster size n for both vacancies and interstitials obey a power law
f = A/n® and these clusters are dominated by carbons defects. The fitted values of
A and S are different than values reported for metals, which can be explained
through different defect energetics and cascade morphology between the two
classes of materials. In SiC, the average carbon ratio for interstitial clusters is 91.5%,
which is higher than the ratio of C in vacancy clusters, which is 85.3%. Size and
composition distribution of in-cascade clusters provide a critical input for long-term
defect evolution models.
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