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s abstract

Abstract:

Spin-Polarized Electron Tunneling in Magnetic Nanostructures

in presence of Disorder

Afsaneh Daemi

Electronic transport in nanostructures whose linear dimensions in the direction of current-flow are
small compared with the mean free path and at low temperature compared with the Fermi temperature
will lead to the elastic regime. In this regime, bodies will therefore act as the predominantly ‘elastic
scatterers that influence only the direction (not the energy) of an electron that experiences a collision
with them. Exchange interaction coupling between magnetic metals creates two independent tunneling
channels and therefore the spin of electron also signifies in transport.

In this thesis, the theoretical description of electron tunneling across a quantum wire that contacts
two metallic electrodes has been carried out. Electron tunneling and the current arises from that in
both, nonmagnetic and magnetic situations and in quantum coherent regime has been investigated in
the presence of some impurities that are assumed to spread out randomly in the region of wire and
affect its on-site energy levels.

In addition, it has strengthened the essence of reviewing in the presence of an external magnetic
field which affects directly on paramagnetic impurities and having some significant results of
Tunneling MagnetoResistance (TMR) and Spin-Polarization (SP).

Using the Tight-Binding model and Green's function method due to Landauer formula, the effects
of impurities as the elastic scatterers in the mentioned structures, has been investigated in electrical

transport-both in regard or disregard to spin.

Keywords:
Nanostructures,  spin-electronics  (spintronics), quantum  wire, impurity, Tunneling
MagnetoResistance (TMR), Spin-Polarization (SP), Tight-binding model, Green's function method,

Landauer formula.



'"In science one tries to tell people,

in such a way as to be understood by everyone,
something that no one ever knew before,

but in poetry, it's the exact opposite."

Great Master Dirac,"godfather"
of Ouantum Mechanics
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! Mesoscopic systems
2 Quantum electronics
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% Linear response theory
* Kubo

* Fluctuation-dissipation
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