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ABSTRACT

In this report, we propose a device'made of GaAs/InAs/GaAs, and by the double
gates there is a potential barrier induced on the channel. In the presence of spin orbit
interaction, there is an energy difference between the opposite spin orientation
electrons. That is the main reason why there is spin polarization. We could get a
respectable value of spin polarization based on this structure. In advance, we can
almost filter the electrons with opposite spin orientations whenever we could control
the doping concentration and the distance between the double gate electrodes
appropriately. Our calculation is based on the effective one-hand Halmiltonian and

Rashba spin orbit interaction, and the envelope function is used to describe the



electron wave function on the channel. In the numerical calculation of the tunneling
transmission probability we adopt the multistep approximation to approximate the
whole potential barrier.

Besides, we also present the relations between spin polarization and the factors which
could affect it. The I-V curve in such a device is also presented, and we will explain

how the current varies at every bias point.



