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[Abstract] A spin-polarized current model based on electron-electron spin exchange interaction is proposed. In this
scheme, two quantum dots with near distance are needed. One is an open system and the other is a closed system.
The open system can complete the single electron transport, the closed system produces a strong local magnetic
field, and there is an electron-electron spin exchange interaction between the two systems. This interaction will
affect the electron transport and thus can produce a spin-filtering effect. We use quantum master equations to
describe the evolution of the system. Based on the effective Hamiltonian, analytical results can be obtained. The
results show that the spin-filtering efficiency of the system is close to 1 when the exchange interaction is strong

enough at low temperature.
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Fig. 1  Schematic illustration of the electron spin filter
model. Quantum dot 1 is coupled to the left and right e-
lectronic leads by electron tunneling, respectively, and
coupled with quantum dot 2 through spin-exchange inter-

actions.
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