
Accepted Manuscript

On the role of electro-migration in the evolution of radiation
damage in nanostructured ionic materials

Adib J. Samin, David A. Andersson, Edward F. Holby, Blas P.
Uberuaga

PII: S1388-2481(18)30225-X
DOI: doi:10.1016/j.elecom.2018.09.010
Reference: ELECOM 6296

To appear in: Electrochemistry Communications

Received date: 24 August 2018
Revised date: 14 September 2018
Accepted date: 18 September 2018

Please cite this article as: Adib J. Samin, David A. Andersson, Edward F. Holby, Blas
P. Uberuaga , On the role of electro-migration in the evolution of radiation damage in
nanostructured ionic materials. Elecom (2018), doi:10.1016/j.elecom.2018.09.010

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.elecom.2018.09.010
https://doi.org/10.1016/j.elecom.2018.09.010


AC
CEP

TE
D M

AN
USC

RIP
T

On the role of electro-migration in the evolution of
radiation damage in nanostructured ionic materials

Adib J. Samin

Materials Science and Technology Division, Los Alamos National Laboratory, Los Alamos,

NM 87545, USA

David A. Andersson

Materials Science and Technology Division, Los Alamos National Laboratory, Los Alamos,

NM 87545, USA

Edward F. Holby

Sigma Division, Los Alamos National Laboratory, Los Alamos, NM 87545, USA

Blas P. Uberuaga∗

Materials Science and Technology Division, Los Alamos National Laboratory, Los Alamos,
NM 87545, USA

Abstract

Radiation resistant materials are needed for a large number of applications.

One route to enhancing radiation resistance is to introduce a high density of

defect sinks such as grain boundaries. However, there are still important ques-

tions regarding the role of grain boundaries in enhancing radiation tolerance,

particularly in ionic materials. Experiments have found large improvements in

the amorphization resistance of oxides at temperatures where defect mobilities

are too low to easily reach the boundaries. Standard reaction-diffusion mod-

els are inadequate in explaining this behavior. Here, we examine the role of

electro-migration in the overall transport of irradiation-induced defects in ionic

systems. We find that electro-migration can have a large impact on the steady

state point defect concentrations as compared to models that do not include the
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