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Fig.1 Quasi-one dimension wave-guide about the FM/1/SM/1/
FM hetero-junction  An external magnetic field is put on the
FM/1/SM/I/FM hetero-junction. The magnetic field strength B

parallels to the plane xoz and form an angle ¢ with the axes x.
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Fig.2 Transmission coefficient versus the the length of the semiconductor with different strengths of the § tunnel

barrier and without external magnetic field Real line represents the electrons spin-up,and the dashed line repre-

sents the electrons spin-down. Rashba wave vectors are taken as kg =3k, .k, =10° cm™'.
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Fig.3 Transmission coefficient versus the magnetic field angle ¢,the magnetic field strength and the Rashba spin-

orbit coupling strength kx/ko

electrons spin-down.

Real line represents the electrons spin-up and the dashed line represents the
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Effect of External Magnetic Field on the Spin-Dependent Transport and Shot
Noise of a Ferromagnetic/Semiconductor/Ferromagnetic Heterojunction
with Double § Tunnel Barrier
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Abstract: The paper elaborates on the characteristics of the transmission coefficient and the shot noise of a ferromagnetic/semicon-
ductor/ferromagnetic heterojunction with double ¢ tunnel barrier in the existing external magnetic field. The effects of the quantum
size and Rashba spin-orbit coupling are discussed. The results show that the transmission coefficient and the shot noise continuously
oscillate as the length of the semi-conductor changes when the spin-dependent electron tunnels through the hetero-junction. The fre-
quency of the transmission coefficient and the shot noise increase as the Rashba spin-orbit coupling and the external magnetic in-
crease. The frequency of the shot noise will change as the angle of the external magnetic changes. The existence of the double ¢ tunnel
barrier increases the swing of the transmission coefficient of the spin-electron.

Key words: double tunnel barrier; ferromagnetic/semiconductor/ferromagnetic heterojunction; Rashba spin-orbit coupling; trans-
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