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An electron-spin filter based on a hybrid magnetic-electric-barrier nanostructure

CHEN Sai-Yan'*, YANG Da-Li*, LU Mao-Wang', LI Shuai', WANG Xing*

(1. College of Science, Guilin University of Technology, Guilin, 541004, China;
2. Bowen College of Management Guilin University of Technology, Guilin, 541006, China)

Abstract: Based on transfer-matrix method, we investigate the effect of bias on electron-spin polarization
in the spin filter, which can be experimentally realized by depositing two ferromagnetic (FM)strips and a
Schottky metal (SM) stripe in parallel configuration on top of the InAs heterostructure. We find that
both magnitude and sign of the electron-spin polarization are sensitive to the applied bias in this spin fil-
ter,which can result in 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 spin polarization of transmitted beam Pr

varies with the Fermi energy Er
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Fig. 3 The conductance G,z as a function of the Fer-

mi energy Ep for the spin-up (dashed line)
and spin-down (dotted line) electrons at
three fixed biases: V,=0.0, —2.0, and 2. 0.
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Fig. 4  Spin polarization of conductance P; versus the

Fermi energy Er
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