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Spin Polarization and Spin Conductance in a Single Layer
Zigzag Black Phosphorene Nanoribbon in the Presence of
External Electric Field

H. Gramizadeh, E. Faizabadi*

School of physics, Iran University Science and Technology, Tehran

Abstract: Spin-dependent electronic transport in a single-layer zigzag phosphorene nanoribbon (ZPNR) in a
ballistic regime has been investigated by using the non-equilibrium Green's function method combined with the
Lopez Sancho technique. Our findings show that spin conduction can be adjusted by an external electric field
applied via the gate and perpendicular to the conduction channel. In particular, we have achieved the conditions
that this zigzag phosphorene channel can play as a spin converter. So that the input spin up beam, under certain
conditions, turns out to be an output spin down beam, which is of great importance in spintronics.

Keywords: Nonequilibrium green's function, Phosphoerene nanoribbon, Spin-conductance, Rashba interaction, Lopez
sancho technique
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