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This thesis is a theoretical study of the particle and spin transport across
the interface between a metal and a two-dimensional electron gas with Rashba and
Dresselhaus spin-orbit coupling. The conductance spectra and the normalized spin
polarization of conductance are calculated using a scattering formalism. The effect
of the crystallographic orientation of the 2DEG, the spin-orbit coupling strength,
and the potential barrier strength on conductance spectra and its normalized spin
polarization are considered.

In the absence of Rashba spin-orbit coupling, the conductance spectrum is
found to be invariant with the crystallographic orientation. On the contrary, the
normalized spin polarization is not invariant with the crystallographic orientation.
The magnitude of the normalized spin polarization has a maximum value, when
the (100) crystal axis is rotated at § = £(2n + 1)7/4 away from the junction
normal and minimum value at § = £nn/2 where n = 0,1,2,3,.... Both of the
total conductance spectrum and the normalized spin polarization of conductance
can be enhanced by increasing the Dresselhaus spin-orbit coupling strength, but
can be suppressed by increasing the barrier strength. The Dresselhaus coupled

energy can be determined from the conductance spectrum.



When both Rashba and Dresselhaus spin-orbit coupling exist, the conduc-
tance spectrum shows two distinctive features. From the positions of these fea-
tures, the Rashba and Dresselhaus couples energy can be determined the Rashba-
Dresselhaus energy and Fx. Both the conductance spectrum and the normalized
spin polarization of conductance are not invariant with the crystallographic orien-
tation. The conductance spectrum has a maximum value, when rotate the (100)
crystal axis makes 0 = (2n + 1)7/4 with the junction normal and minimum value
at 6 = —(2n + 1)7/4. Increase in interfacial potential barrier suppresses the to-
tal conductance but enhances the normalized spin-polarization of conductance.
Moreover, there exists the current along the direction perpendicular to the inter-

face normal the junction plane.
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