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The Effect of Atom Anharmonic Vibration on the
Conductivity of Metal Matrix Epitaxial Graphene

LONG Xiao-xia» SHEN Feng-juan

Engineering Research Center of New Energy Storage Devices and Applications for universities in Chongqing »

Chongqing University of Arts and Sciences, Chongging 402160 , China

Abstract: Based on a review of the characteristics, preparation methods and applications of graphene mate-
rials in pervious studies, we intend to do some improvement over Russian scholar Z. Z. Alisultanov’s de-
sign of the graphene conductivity measurement device. Considering the non-harmonic vibration and atomic
electron-phonon interaction, with the theories and methods of the physics of solids, we plan to establish a
metal matrix extension graphene micro-physical model and study the change of epitaxial graphene conduc-
tivity with temperature. With Cu- and Ni-based extension graphene as an example, we discuss the influ-
ence of the basal material and of non-harmonic vibration of the atoms on the conductivity. The electrical
conductivity of the metal matrix extension of graphene decreases with increasing temperature, being rela-
tively fast with lower temperature and rather slow with higher temperature. The contribution of electrons
to conductivity is small, with little change with temperature, while that of photons is much greater, with
considerably large change with temperature. The non-harmonic vibration of the basal material and the at-
oms has important effects on the metal matrix extension of graphene’s electrical conductivity, With similar
harmonic vibration, the change in conductivity with temperature is small. Considering the non-harmonic
vibration, the conductivity and the anharmonic effect increase with increasing temperature. The results of
this study are similar to the data in other documents and consistent with the electrical theory.

Key words: metal matrix epitaxial graphene; electrical conductivity; temperature variation regularity; pho-

non; anharmonicity
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