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Spin—polarized Transport of Electrons Tunneling Through a Double—
Barrier Magnetic Tunneling Junction
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Abstract The spin —dependent transmission coefficient and the spin polarization of electrons tunneling through Double Barriers (DB)
sandwiched between two Ferromagnets (F) are studied by using the coherent quantum transport theory and the transfer matrix method. The
results indicate that the transmission coefficient and the spin polarization oscillate periodically with the increase of the well width, and the
period of the oscillation is independent of the barrier’s thickness. The oscillation frequencies of the transmission coefficient and the spin
polarization increase with the increase of the Rashba spin—orbit coupling strength. The amplitude and the peak—to-valley ratio of the
transmission coefficient and the spin polarization are strongly dependent on the relative magnetization orientation of the two ferromagnets on
the left and right. In addition, compared to the Ferromagnet/Semiconductor/Ferromagnet (F/S/F) magnetic tunneling junction, the peak—to—
valley ratio of the transmission coefficient and the spin polarization increase with the increase of the barrier thickness. The large spin
polarization value can be obtained, and the spin—splitting and spin—flipping properties can be observed.
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Fig. 1 Schematic diagram of the F/DB/F magnetic
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Fig. 4 Transmission coefficients as functions of Rashba
spin—orbit coupling strength ky/k, (d=1.0um, 6=0)
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Fig. 5 Spin polarization as functions of Rashba spin-
orbit coupling strength ke/k (d=1.0um, 6=0)
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