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11. Summary of the new findings of the thesis:  

- The DFT for the earth-doped perovskite systems R0.25Ca0.75MnO3 (R = La, Nd, Eu, Tb, Ho, Y) has 

shown that the Eu-doped compound Eu0.25Ca0.75MnO3 has the largest structure change and Jahn-Teller 

effect.   

- The phenomenological theory for the tunneling magnetoresistance phenomenon observed in granular 

perovskite manganese systems was developed using Landauer ballistic transport theory. The results 

have shown that the field dependence of the magnitude and derivative of the magnetoresistance ratio 

observed experimentally are well reproduced by the presented theory.  

- The functional integral method (functional integral method - FIM) is used for the system of the quantum 

spins at finite temperature to study theoretically some nanosized magnetic thin films. The results have 

shown the enhancement of quantum fluctuation of spin correlations when the thickness of the magnetic 

system decreases results in destroying the long-range order in the system and this causes the long-range 

parameters, such as the Curie temperature, magnetization, to decrease when the thickness of the thin 

film reduces.        

- The FIM for solving Heisenberg model in quasi two dimensional case is applied to find the 

magnetization, Curie temperature as a function of temperature, thickness and exchange interaction of the 



EuO ultrathin films with and without the substrate. Our results have shown that the effect of the nearly 

independence of the saturation magnetization on the films thickness observed experimentally for EuO 

thin films may be explained by enhancing the influence of next nearest neighbor exchange interaction.  

12. Practical applicability, if any:   

- The content of the thesis is topical, the thesis obtains the theoretical results which are new and valuable 

in science, and contribute in the development of studying nanosized magnetic systems. The results of the 

thesis have practical value in materials technology.  

13. Further research directions, if any:  

- Increasing the thickness of thin film and calculating the higher order of Gaussian approximation using 

the FIM.  

- Add anisotropy and dipole interaction in Heisenberg model.  

- Using the FIM for other nanosized low dimensional systems.  

- DFT with Dmol3 code can be used to solve a lot of important problems, especiallymagnetic nanosized 

systems, which play an important role in spintronics.  
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