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MAGNETORESISTANCE/ TIGHT-BINDING MODEL/ FERROMAGNET

We applied a one-dimensional tight-binding model to study electron trans-
port in ferromagnetic metal-spacer-ferromagnetic metal junctions. We included a
small external magnetic field perpendicular to the one-dimensional chain into the
model as a Zeeman Effect on electron spins. We obtained the transmission and
reflection probabilities of electrons across this junction and used them to calculate
the conductivity and the magnetoresistance. The tunneling magnetoresistance at
this junction depends on many physical factors. The stgdy focused on the physical
properties of the spacer (either it is a metal or an insulator), the thickness of the
spacer, and the quality of the interfaces. We found that the magnetoresistance
ratio could be negative for the spacer as a metal, when the quality of the interface
is good. This negative magnetoresistance has never been observed in experiments.
The ratio increases with the insulating gap of the spacer as an insulator. The

variation of thickness of insulating spacer gives oscillating behavior of the ratio.

School of Physics Student’s Signature ’ZiﬁY\Z\\B’\’\
Academic Year 2018 Advisor’s Signature WQQ%






