Silicene-based spin filter device: Impact of random vacancies.
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Abstract

In this work we propose a hybrid spin-filter device based on a silicene nanoribbon. A ferroelectric
polymer grown on top of the nanoribbon splits spin-up and spin-down electron bands and gives rise to
spin polarisation of the conductance. In particular, we study the effects of a random distribution of
vacancies on the performance of this spin-filter device. Disorder induces Anderson localisation of
electrons and we find that the localisation length strongly depends on the electron spin. By adjusting the
Fermi level of the source contact, only electrons with one spin orientation can reach the drain contact
because their localisation length is larger than the length of the device. Electrons with opposite spin are
largely back reflected. Electric conductance then becomes spin polarised and the device behaves as a
quasi-half-metal. We conclude that a moderate concentration of vacancies has little impact on the spin-
filter capabilities of the device, opening the possibility to using it as a tuneable source of polarized
electrons [1].
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Figures

Schematic view of the device Conductance and Polarisation
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