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ABSTRACT

We theoretically study the electron tunneling across a metal/ferromagnet
interface using the free electron approximation model. In addition, the two kinds of
potentials, normal and spin-flip potentials, were modeled by a delta potential, and
inserted at the interface. The first kind of potentials does not affects the direction of
electron spin, but the second can affect the direction of electron spin. Because an
electron effective mass in each material is different, we also consider the effect of the
electron effective mass. This effect was due to spin accumulation that behaves as
a potential barrier,

In the calculation, we found that the total transmission probability decreases
with increasing the normal scattering, when the spin-flip scattering at the interface
vanishes, and the electron effective masses in the materials are equal. In contrast, the
reflection probability behaves conversely. When the normal scattering disappeared
and spin-flip scattering was taken into account in the calculation, the total transmission
probability of the same spin direction with the injected electron was suppressed.
Particularly, there was a change of the slope of both transmission and reflection
probabilities, corresponding to the bottom of the minority band of the ferromagnet
eV =2E, . For the effect of spin-flip scattering, this kind of scattering can increase the
total transmission probability of electrons with an opposite spin direction of injected
electrons. However, the total transmission probability can either enhance or diminish
when both kinds of scattering occur at the interface. The maximum value of
transmission occurs when these kinds of scatterings are set to be equal, Z,=Z,.
Finally, the total transmission probability can be suppressed when the electron

effective mass in the ferromagnet is larger than that in the metal.
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L)

aslsuunium way F(x) Ao navemdaund@adaiiy
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2.3 (Taulvvauiem (Boundary conditions)
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nndaulvaulrnludan 1 dumeudunusvesdudsednsenag Tugluesaunts
Tnsnsunmifandurduenadidnasaudalavefaaumsi (2.21) uarHeifundutadidnnsauila

woslsuuniun §aaunisit (2.23) astuaunsi (2.24) 9glérn

l+r =t (2.30)

= v 5 @ W o« w &
ndaulvrsuenluton 2 awnsedwmaudunusvesdulssBnsneg Talaenisunu

aums (2.21) war (2.23) adluaunsa (2.25) wléin

igr, +(nik, —2q,Z))t,—2q,Z 1 =iq (2.32)
igr, +(nik, —29,Z)t —-2q.Z t. =0 (2.33)

2.3.2 n3fimsannsenuvasBidnasoualiual
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- v ol o - fu A - v w = w
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AAuTDIBEnRsautlaaslsuunue feannsn (2.23) adluaunsh (2.24) 1@
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RNAUNN (2.36) (2.35) (2.36) way (2.37) annsowfdudszandnniasioundu r,, »
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probabilities)
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