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THESIS SUMMERY 

The Spintronics is the electronics that depend on the quantum 

concept of spin of electrons rather than their charge. The nanoelectronics 

which are based on spin require efficient ways to generate, manipulate 

and detect spin polarized currents and spin currents. 

The present thesis is designed for investigating the quantum spin 

transport properties of two different types of nanostructures dominating 

nowadays nanoelectronics devices physics research.  

First Model of Nanodevice: 

Concerning this model we investigate the spin dynamics of nanoscale 

junction formed of diluted ferromagnetic semiconductor as two leads and 

a curved semiconducting nanowire. This nanowire is ZnO nanostructure, 

since it exhibits piezoelectric property. We shall study the spin transport 

characteristics of such junction by deducing the spin current for both 

different orientations of spin alignments by applying the effective mass 

approximation and the Floquet theory. The effect of strain, generated due 

bending the nanowire, on the spin current is investigated. Rashba spin-

orbit interaction, the influence of the frequency of the induced ac-field 

and magnetic field are taken into consideration. Numerical calculations 

show that the spin current, for both orientations of spin alignment, varies 

with the induced strain strongly. This variation in the spin current with 

strain might be due to piezoelectric effect. Also, the strain gauge factor is 

calculated and it is noticed that this gauge factor varies with strain and 

attains a maximum value  973.4 at strain equals 0.1% and  961.9 at 

strain equals -0.1%. These large gauges factor may find applications in 

different fields of nanotechnology and bionanotechnology. It is noticed 

from calculations that the value of the frequency associated to spin-orbit 

coupling is affected by strain. The results appear that the spin transport 


