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Effects of Strain on the Tunneling Time and Spin Polarization in
Graphene Superlattice

F. Sattari*

Department of Physics, Faculty of Sciences, University of Mohaghegh Ardabili, Ardabil

Abstract: In this paper, based on the transfer-matrix and stationary phase methods, we theoretically investigate
spin-dependent tunneling time and spin polarization through monolayer graphene superlattice with Rashba spin—
orbit interaction in the presence of zigzag and armchair direction strain. It is found that the oscillation amplitude
of the tunneling time increases by increasing the strain strength. In addition, for the zigzag direction strain the
Hartman effect can be observed for the both spin-up and spin-down electrons, because the x component (the
growth direction of superlattice) of the electron wave vector inside the barriers can be imaginary. When the
armchair direction strain is applied to a monolayer graphene the spin polarization increases with increasing the
strain strength, whereas for the zigzag direction strain it is zero. In this case, unlike the zigzag direction strain
tunneling time for the normal incident angle depends on the spin state of electron. According to the difference of
the tunneling time between spin-up and spin-down electrons arise from the Rashba spin—orbit coupling, it is
possible to make the spin-up and spin-down electrons separate in time domain via tuning the Rashba spin—orbit
interaction and strain strength.
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