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Investigating electron, phonon and thermal properties of Graphen and a_Graphyne by
first-principles calculations

Jomepourzaveh, Samaneh ; Rezaei Roknabadi, Mahmood ; Modares Saryazdi, S. Mohsen; Morshedloo, Toktam

! Department of Physics, Ferdowsi University of Mashhad, Mashhad, Iran

Abstract

In this paper, electron, phonon and thermal properties of Graphene and a-Graphyne have been investigated based
on density functional theory (DFT) and quasi harmonic approximation (QHA). The curves of electronic band
structure, total and partial density of states (PDOS and DOS) and phonon dispersion are plotted and analyzed
along high symmetry directions in the Brillouin zone for two structures. The obtained results are in a good
agreement with other’s results. constant-volume specific heats of two structures were calculated by using phonon
results and applying QHA Based on calculated results, Graphene and a-Graphyne are semi-metals with zero
energy band gaps. Any negative phonon frequencies, which indicate systems are not stable, were not appeared in
phonon dispersions. On the other hand, since the phonon dispersion of a- Graphyne is flatter than Graphene’s,
heat transfer rate is slower in o-Graphyne rather than Graphene. Finally, constant-volume specific heat of
Graphene got less than a-Graphyne’s.
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