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Electronic transport properties of single-walled carbon
nanotubes under a low bias”
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Abstract

In this paper, changing patterns of electronic velocity and effective mass of the lowest conduction band for various
carbon nanotubes are calculated systematically. Based on these calculation results,low-bias transport properties of single-
walled carbon nanotubes (SWCNTs) and deduced thoroughly. It is found that under a low bias, chiral metallic SWCNTs
belonging to the same series ( i. e, having the same chiral angles) have the entirely identical transport properties and are
independent of diameter of the SWCNT. But those that belong to different series have obviously distinguishable transport
properties. While for chiral semi-conducting SWCNTs belonging to the same series, they have some different transport
properties. But those that belong to different series have greatly different transport properties. Our findings suggest that
low-bias transport properties of SWCNTs are intimately related to the series and the chiral angle is the most important

geometry parameter for the determination of different low-bias transport properties of various SWCNTs.

Keywords: carbon nanotube, chiral angle, electronic velocity, electronic effective mass

PACC: 7320D, 7210

# Project supported by the National Natural Science Foundation of China ( Grant No. 60771059 ) ,the Scientific Research Fund of Hunan Provincial
Education Department ( Grant Nos. 08 A005,08C110) ,and the Construct Program of the Key Discipline in Changsha University of Science and
Technology.

T Correspondent author; E-mail ; lgzzhang@ sohu. com



