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Bias-tunable electron-spin filter in hybrid ferromagnetic-Schottky

and semiconductor nanostructure

CHEN Sai-Yan'?, YANG Da-Li*, LU Mao-Wang', LI Shuai', WEI Ning-Yan*
(1. College of Science, Guilin University of Technology, Guilin 541004, China;
2. Bowen College of Management, Guilin University of Technology, Guilin 541006, China)

Abstract: An electron-spin filter was proposed by depositing a nanosized ferromagnetic metal stripe and a
Schottky normal metal stripe on the top of the semiconductor hetero-structure. Based on transfer-matrix
method,we investigate the effect of bias on electron-spin polarization in the spin filter. By numerical
simulations, we found that not only the amplitude of the electron-spin polarization but also its sign va-
ries with the bias,giving rise to a bias-tunable spin filter.
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Fig.1 (A) Schematic illustration of the device
(B) Simplified model exploited in this work.
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Fig. 2 The transmission probabilities of spin-up and
spin-down electrons for three different biases:
V,=0.0, —2.0 and 2. 0.
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Fig. 3 The spin polarization of transmitted beam

varies with the Fermi energy
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Fig. 4 The conductance as a function of the Fer-

mi energy for the spin-up (dashed line)

and spin-down (dotted line) electrons
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