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Analysis on the Conductive Heat Transfer Phenomena in Solids by
Molecular Dynamics Method
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We have studied molecular dynamics of conductive heat transfer of a solid material. As the most
simple but physically meaningful example of solid material, single walled carbon nanotubes (SWNTs)
were analyzed. By applying the phantom heat bath model to each end of a SWNT, the temperature
difference was applied. The very high thermal conductivity was measured from the heat flux and the
temperature gradient. By assuming the thermal boundary resistance between SWNTs and phantom heat
bath, the over all heat transfer was rationally explained. The phonon density of states were measured as
the power spectra of velocity fluctuations and compared with the experimental Raman spectra. Finally,

the photon dispersion relations were observed.
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5-5 (5,5) 6.78 | 123.9 20 | 0.3615 | 0.03403 | 190
5-5L (5,5) 6.78 | 247.8 20 | 0.2905 | 0.02088 | 248
5-5LL (5,5) 6.78 | 495.6 20 | 0.2149 | 0.01653 | 232
5-5H (5,5) 6.78 | 123.9 | 100 | 1.505 0.1211 222
8-1 (8,1) 6.69 | 126.7 20 | 0.2872 | 0.03475 | 150
10-10 | (10,10) | 13.56 | 123.9 20 | 0.6765 | 0.02989 | 146
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(a) (5,5) armchair, d = 6.78 A

(b) (8,1) chiral, d = 6.69 A
Fig. 1 Chiral structures of single-walled nanotubes (left-hand end).

Fig. 2 Simulation system for 5-5 in Table 1.
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Fig. 3. Temperature distribution along the tube for 5-5.
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Fig. 4 Phonon density of states
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Fig. 5 Phonon dispersion for 5-5LL
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