
Accepted Manuscript

Title: Structures and stabilities of small Co clusters on a
Cu(111) surface: a theoretical study

Authors: R.Z. Huang, C. Chen, C.M. Li, C.H. Jiang, R.J.
Zhang, Y. Gao

PII: S0169-4332(17)31316-8
DOI: http://dx.doi.org/doi:10.1016/j.apsusc.2017.05.014
Reference: APSUSC 35949

To appear in: APSUSC

Received date: 23-1-2017
Revised date: 1-5-2017
Accepted date: 2-5-2017

Please cite this article as: R.Z.Huang, C.Chen, C.M.Li, C.H.Jiang, R.J.Zhang, Y.Gao,
Structures and stabilities of small Co clusters on a Cu(111) surface: a theoretical study,
Applied Surface Sciencehttp://dx.doi.org/10.1016/j.apsusc.2017.05.014

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.

http://dx.doi.org/doi:10.1016/j.apsusc.2017.05.014
http://dx.doi.org/10.1016/j.apsusc.2017.05.014


* Corresponding author. Tel: +86-24-86593291; fax: 86-24-86575015. 

  Email address: renzhonghuang@synu.edu.cn (R. Z. Huang) 

Structures and stabilities of small Co clusters on a Cu(111) surface:  

a theoretical study 

R. Z. Huang
a
, C. Chen

a
, C. M. Li

a
, C. H. Jiang

b
, R. J. Zhang

c
, Y. Gao

d
 

a College of Physics Science and Technology, Shenyang Normal University, Huanghe Street 253, Shenyang 

110034, China 

b School of Materials Science and Engineering, Xiamen University of Technology, Ligong Road 600, Xiamen 

361024, China 

c School of Information Science and Engineering, Fudan University, Handan Road 220, Shanghai 200433, 

China  

d Experimental Centers, Shenyang Normal University, Huanghe Street 253, Shenyang 110034, China 

 

Abstract: Structures and relative stabilities of small Con clusters (n=1~12) on a 

Cu(111) surface are studied using molecular dynamics simulations. It is shown that 

the supported clusters are all in two-dimensional island structures of the edges 

forming square microfacets (A step) and/or triangular microfacets (B step) with the 

substrate. For non-magic-number clusters, the lowest energy structures are the ones of 

the edges with more A steps and the most unstable structures are the ones of the edges 

with only A steps or B steps due to the lattice mismatch of the Con/Cu(111) system. 

Magic number clusters are truncated triangular or elongated shapes with a closed 

atomic shell and maximum nearest-neighbor bonds. In addition, the anomalous 

mobility is found for Co3 and Co6 clusters in the diffusion processes of these clusters. 

The concerted translation and rotation movements are responsible for their special 

diffusion behaviors.  
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