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The Effect of Non-harmonic Vibration and Adsorption on the
Conductivity of Metal-Based Epitaxial Graphene Adsorption System

SHEN Feng-juan, ZHENG Rui-lun

College of Electronic and Electrial Engineering/Chongging University of Arts and Sciences, Chongqing Engineering Research

Center of New Energy Storage Devices and Applications, Yongchuan Chongqing 402160 , China

Abstract: In this paper, the interaction between adsorption and epitaxial graphene atoms and the non-har-
monic vibration of atoms in graphene are considered, and the variation of the conductivity with the temper-
ature of the epitaxial graphene adsorption system is studied. Taking the W atom adsorption system of Cu-
and Ni-based epitaxial graphene as an example, the effect of anharmonic vibration and adsorption on the e-
lectrical conductivity of the system is discussed. The results show that the conductivity of the metal-based
epitaxial graphene adsorption system decreases with increasing temperature and that when the phonon-e-
lectron interaction and adsorption are not considered, the conductivity of the system increases with temper-
ature, but the change is very small. The change of conductivity caused by phonon-electron interaction de-
creases with the increase of temperature, almost in inverse proportion to temperature. The change of the
conductivity caused by adsorption is almost independent of temperature, and is very small when tempera-
ture is not high (T<C600 K). However, this change rapidly increases with the increase of temperature
when the temperature is high (T=1 000 K), and the effect of adsorption on conductivity can account for
4.35% of the total. Anharmonic vibration of atoms has an important influence on the conductivity. In the
simple harmonic approximation, the conductivity is almost inversely proportional to temperature. Consid-
ering the atomic anharmonic vibrational terms, the conductivity is slightly larger than the harmonic ap-
proximation. With higher temperature, the non-harmonic effect is more obvious.

Key words: epitaxial graphene; electrical conductivity; adsorption; non-harmonic effect
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