Accepted Manuscript

Superlattices

Structural parameters, electronic properties, and band gaps of a single walled carbon
nanotube: A p, orbital tight binding study

Devi Dass
PlI: S0749-6036(18)30595-0
DOI: 10.1016/j.spmi.2018.05.023

Reference: YSPMI 5690

To appearin:  Superlattices and Microstructures

Received Date: 24 March 2018
Revised Date: 11 May 2018
Accepted Date: 13 May 2018

Please cite this article as: D. Dass, Structural parameters, electronic properties, and band gaps of a
single walled carbon nanotube: A p; orbital tight binding study, Superlattices and Microstructures (2018),

doi: 10.1016/j.spmi.2018.05.023.

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.spmi.2018.05.023

Structural parameters, electronic properties, and land gaps of a single walled
carbon nanotube: A p orbital tight binding study

Devi Dass

Department of Electronics, GGM Science College,danl80001, J & K, India
Email:devidpahd@gmail.com; devidass1223@gmail.com;

Abstract

Single walled carbon nanotube (SWCNT), an emerging-dimensional carbon nanostructure,
have several unique attributes and amazing pregserthat offers a great potential for
interconnects, nanoelectronic and optoelectronidcds. For the first time, the, rbital tight
binding study on structural parameters, electrgmaperties, and band gaps of a SWCNT have
been presented and analyzed in this paper. Thgtmadlalues of different parameters regarding
the overall unit cell and molecular structure @WCNT have been verified using the simulation
approach, therefore, proved the validation of ibéhsimulation as well as analytical values. It has
been observed that the total number of unit celishon atoms, and hexagons within the overall
unit cell and molecular structure of a SWCNT afetént chirality values and lengths obtained
using the simulation matches with the analyticduesa. Further, the metallic and semiconducting
properties of a SWCNT can be investigated with likp of different simulated electronic band
structures obtained for different chirality combioas. First, it has been found that all armchair
SWCNTs are metallic with a very small constant baagp of 10.88meV whereas the zigzag
SWCNTs show metallic as well as semiconductor bielnavith zero and larger than zero band
gap values. Second, it has been observed thabtddenumber of subbands in each electronic band
structure of a SWCNT (both armchair and zigzagghsality dependent and equal to the total
number of carbon atoms present in their overall celi structure. Furthermore, the reported band
gap values have been compared with the alreadyishebl calculation as well as experimental

values which show excellent agreement between tl#@nally, it has been observed that the
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