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Fig.4 The nonresonant Raman spectra of the defective (10 10) SWCNT with MV in R-band and G-band
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Vibrational Properties and Raman Spectra of ( 10 10)
Carbon Nanotubes with Monovacancy

CHANG Xu  LIU Xian-kai WU Pan
( Department of Physics and Eleciric Information Shangqiu Normal University ~Shanggiu 476000 China)

Abstract: Using the empirical Brenner potential the force constant matrix and vibrational modes of ( 10
10) single-walled carbon nanotubes ( SWCNTs) with monovacancy were calculated based upon which
their nonresonant Raman spectra were calculated by the empirical bond polarizability model. It was found
that the monovacancy-induced Raman peaks lied out of the SWCNT’ s G-band which could be used to
experimentally detect the monovacancy in SWCNT. In the calculations it was found that the diameter of
a SWCNT with monovacancy was almost the same as that of a perfect SWCNT. However some new peaks
in the R-band of the defective SWCNTs were found which could be considered as a new kind of defective
modes.

Key words: carbon nanotube; monovacancy; vibrational property; characteristic mode; nonresonant Ra—

man spectrum



