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Berber, Kwon and Tomanek, Phys. Rev. Lett. 84,4613 (2000)!
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FIG. 2. Temperature dependence of the thermal conductivity
A for a (10, 10) carbon nanotube for temperatures below 400 K.
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Ballistic Phonon Thermal Transport in Multiwalled Carben Nanotubes

H.-Y. Chiu.! V.V, Deshpande.’ H. W. Ch. Pestma.' C.N, Law.* C. Miké.” L. Forr¢.” and M. Bockrath!*

'ﬂrpnrrmfm ef Applied Physies, Califernia Institute of Technelogy, Pavadena, Califernia 21125, US4
“Department of Physics. University of Callfernia, Riverside. California 92321, U3A
AIPMC/SB. Ecole Folvtechnigue Fédérale de Lausanne, CH=-1013 Lausanne-EPFL. Switzerland
(Received 0 July 2000; published 21 Rovember 2005 )

Ve report electrical transport experiments, using the phenomenon of electrical breakdown to perform
thermometry, that probe the thermal properties of individual multiwalled carbon nanotubes, Qur resulis
show that nanotubes can readily conduct heat by ballistic phonon propagation. We determine the thermal
conductance quanium, the wltimate limit (o thermal ¢onductanze for a single phonen channegl, and find
good agreement with theoretical ¢alculations, Moreover, our results suggest a breakdown mechanism of
thermally activated C-C bond breaking coupled with the electrical stress of carrving ~10% A/m*, We

also demonsiate a curreni-driven self=heating technigue 0 improve the conductance of nanciube devices
dramatically,
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Yamamoto, Konabe, Shiomi, Maruyama: Appl. Phys. Exp. 2, 095003 (2009)
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Kondo, Yamamoto, Watanabe: JJAP, 45, L963 (2006)
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Miyamoto et al., Physica B 323, 78 (2002)
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Yamamoto, Watanabe: Phys. Rev. Lett. 96, 255503 (2006) ‘O
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