Temperature measurements of single-walled carbon nanotubes by Raman scattering
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Raman scattering from various SWNTs (single-walled carbon nanotubes) samples were measured with
three excitation laser wavelengths (488.0, 514.5 and 632.8 nm) at various temperatures (4 ~ 1000 K). The G-band,
D-band, and RBM (radial breathing mode) peaks showed clear temperature dependences: the downshift of Raman
shift; the broadening of peak width; and the decrease of intensity with increase in temperature. The G* peak, which is
the strongest peak in the G-band, showed the universal temperature dependence for 3 different excitation laser
wavelengths and for various SWNTs samples. Hence, the temperature of SWNTSs can be conveniently measured by
Raman shift of the G* peak. Most of RBM peaks showed similar temperature dependence in Raman shift, peak width
and intensity as the G-band peak. However intensity a RBM peaks did increase with increase in temperature.
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Fig. 1 Raman scattering from HiPco SWNTs measured with 488
nm excitation laser at room temperature. The G-band, the D-band
and RBM peak were decomposed into Lorentzian curves and a
BWF curve.
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Fig2 Temperature dependence of Raman shift in G" and G pesk
of G-band and D-band peak. The excitation laser wavelength were

488.0, 514.5 and 632.8 nm.
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RBM peaks from HiPco SWNTSs at various temperatures
measured with 488 nm excitation laser.

T T T T

w
T

N
T

Normalized Integral Intensity (arb. units)
[

1

T

T

o

600
Temperature (K)

400

800

Fig. 5 Temperature dependence of peak intensity in RBM peaks.

Fig. 3 Temperature dependence of G* Raman shift for various

SWNTs samples.
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