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Abstract

In this work, based on the Kubo-Greenwood formalism and the k.p Hamilto-

nian model, the impact of Rashba spin-orbit coupling on electronic band struc-

ture and electrical conductivity of spin-up and spin-down subbands in counter-

parts of graphene, including silicene, stanene, and germanene nanosheets has

been studied. When Rashba coupling is considered, the effective mass of Dirac

fermions decreases significantly and no significant change is caused by this cou-

pling for the subband gaps. All these nanosheets are found to be in topological

insulator quantum phase at low staggered on-site potentials due to the applied

perpendicular external electric field. We point out that the electrical conductiv-

ity of germanene increases gradually with Rashab coupling, while silicene and

stanene have some fluctuations due to their smaller Fermi velocity. Further-

more, some critical temperatures with the same electrical conductivity values

for jumping to the higher energy levels are observed at various Rashba coupling

strengths. For all structures, a broad peak appears at low temperatures in elec-

trical conductivity curves corresponding to the large entropy of systems when
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