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Abstract A 3.7 fs pulsed laser is used to selectively pump the two lowest electronic transitions of semiconducting
single-walled carbon nanotubes, which induces a low-frequency oscillation radial breathing mode (RBM) and a high-
frequency oscillation axis stretching mode (GM) along the carbon tubes. By changing the pump bandwidth, the
pump effects of the lowest single-excited-state and dual-excited-state on the amplitudes and initial phases of the two
vibrational modes are detected. The research result indicates that the amplitudes of RBM and GM, as well as the
initial phase of GM, are obviously modulated. With the influence of coherent electro-phonon coupling on phonon
field, the parameters of the vibrational modes of the carbon nanotubes lattice structure are modulated. This provides
a possibility to regulate the coherent lattice vibration properties by inducing the electronic coherent motion.
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Fig. 1 Pump- probe system light path and spectral image of laser and sample absorption. (a) Schematic of pump-probe

system; (b) laser spectrum in 450 to 950 nm range output from HCF system, the inset is pulse autocorrelation
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Fig. 2 Time-resolved transient absorption spectra and absorption curves of specific detection wavelengths and FT spectra of

E . levels of (6, 4) carbon nanotube. Time-resolved transient absorption spectra of E;; levels of (6, 4) carbon

nanotube (a) under NB pumping and (b) under BB pumping; transient absorption dynamics probed at 900 nm

(¢) under NB pumping and (d) under BB pumping; (e)-(f) FT spectrum of vibrational curves
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