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Abstract

One dimensional silicon nanomaterials with its unique optical, electrical and semiconductor
properties attract widespread international attention. It has become one of the hot topics in the
research of scientists. Silicon nanotubes in transistors, nano-electronic devices, sensors, field emis-
sion display devices, nano-magnetic devices and optoelectronic devices, hydrogen storage and
electrochemical field have a broad application prospect. Because silicon is easy to form a linear
structure of SP3 hybridization, silicon nanotubes synthesis is difficult. At present, silicon nanotubes
research is still in initial stage. In this paper, we use the density functional theory to optimize the
structure and calculate the frequency of the triple-wall silicon nanotubes, obtain the electronic
properties, and conclude the property that the band gap decreases with the increase of the size.
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Figure 1. Aerial view (left) and a side view (right) of multi walled
silicon nanotubes
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Figure 2. Average binding energy of (n, n)@(2n, 2n)@(3n,

3n) multi-walled silicon nanotubes
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Figure 3. Band structure of (n, n)@(2n, 2n)@(3n, 3n) multi-
walled silicon nanotubes
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Table 1. The results of the electronic structure of (n, n)@(2n, 2n)@(3n, 3n) are calculated by using the PBC method
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Figure 4. The TDOS and PDOS of (n, n)@(2n, 2n)@(3n, 3n) multi-walled silicon nanotubes
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