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The strain effect on the Dirac electrons tunneling through the

time-periodic scalar and vector barriers

Weixian Yan∗

College of Physics and Electronics,

Shanxi University, Taiyuan, 030006, P.R.China

Abstract

The tunneling of the massless and massive Dirac particle through the strained barriers driven

by the time-periodic scalar potentials and the static vector potentials is investigated, where the

interrelationships among the strain, the incidence angle, the dynamic scalar potential, the magnetic

field and the transmission of the Dirac particle have been discussed. In either massless or massive

case, the intersection angle between the obliquely incident Dirac particle and strain determines

the extent of deviation of the tunneling profiles from the strainless case. The time-periodic scalar

potentials can enhance the capability of the Dirac particle to surmount the energy gap induced by

the mass, reflecting quantum nature of the photon-assisted tunneling. When the magnetic field is

switched on, the transmission overall presents a remarkably different profile, and decreases with

the increase of the magnetic fields due to the conservation of the transverse momentum, which

reduces the number of the side-band channels for tunneling.
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