
Accepted Manuscript

First-principles investigation on vibrational properties of coinage metal (4, 2)
nanotubes

Aping Yang, Dongming Li, Yankun Zhen, Guoxiang Chen, Ping Guo

PII: S2210-271X(17)30364-X
DOI: http://dx.doi.org/10.1016/j.comptc.2017.08.009
Reference: COMPTC 2590

To appear in: Computational & Theoretical Chemistry

Received Date: 28 June 2017
Revised Date: 8 August 2017
Accepted Date: 8 August 2017

Please cite this article as: A. Yang, D. Li, Y. Zhen, G. Chen, P. Guo, First-principles investigation on vibrational
properties of coinage metal (4, 2) nanotubes, Computational & Theoretical Chemistry (2017), doi: http://dx.doi.org/
10.1016/j.comptc.2017.08.009

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/10.1016/j.comptc.2017.08.009
http://dx.doi.org/http://dx.doi.org/10.1016/j.comptc.2017.08.009
http://dx.doi.org/http://dx.doi.org/10.1016/j.comptc.2017.08.009


  

1 

First-principles investigation on vibrational properties of coinage 

metal (4, 2) nanotubes 

Aping Yang
,‡

, Dongming Li

, Yankun Zhen


, Guoxiang Chen


, Ping Guo

†
 

* School of Science, Xi’an Shiyou University, Xi’an 710065, P. R. China. 

† Department of Physics, Northwest University, Xi’an 710069, P. R. China. 

‡ yangap@xsyu.edu.cn 

 

Using first-principles calculations, we have investigated the structural stabilities, electronic and 

vibrational properties of the (4, 2) single-walled coinage metal nanotubes, especially the 

Raman-active radial breathing modes (RBMs). It is found that 1) the tip-suspended (4, 2) 

single-walled coinage metal  nanotubes may also be grown in future,  because of the appearance 

of local minimums in the string tensions and binding energies variation with the lengths of unit cell. 

2) The different coinage metal (4, 2) nanotubes have different characteristic RBMs, whose 

frequencies correspond exactly to their maximal frequencies. In addition, the vibrational density of 

states depends on both of their elements and the structural symmetries. 3) The calculated stiffness 

coefficients of the coinage metal (4, 2) tubes further indicate that their bond strengths are different 

from each other, for which the Cu-Cu bond is harder than both of the Au-Au and Ag-Ag bonds. 4) 

The available resonant Raman spectra of their RBMs are sensitive to the species of nanotubes, which 

may be useful for identifying them in possible experiments. 
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