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11. Summary of the new findings of the thesis:  

- The first-order magnetization process with jumps of perovskite manganites is 

investigated using the disordered Ising model with different probabilities and 

magnitude of ferromagnetic and antiferromagnetic exchanges. Comparison between 

the theorerical and experimental magnetization curves of manganese polycrystalline 

perovskites such as Pr0.5Ca0.5Mn0.95Co0.05O3 (magnetization curve) and 

Pr0.5Ca0.5Mn0.97Ga0.03O3 (resistivity curve) gives satisfied results.  

-The conditions and factors affecting the formation of magnetization plateau with the 

fractional values have been indicated in the disordered Ising model on Shastry - 

Sutherland lattice. We emphasize that the creation of fascinating sequences of 

magnetization plateaus at fractional values of the saturated magnetization originating 

from the presence of disorder has an intimate relationship with the ground-state phase 

diagram of the standard Shastry - Sutherland model. 



- The possibility of the supersolid phase was found in the vicinity of crystal densities 

corresponding to the supersolid phase induced by vacancy and interstitial in the 

periodic pinning potential. This supersolid phase is emerged in both hard-core and 

soft-core boson model. 

12. Practical applicability, if any:  

- To explain the origin of magnetization steps in the first-order magnetization process 

of Manganese perovskite and rare earth tetraoxide RB4. 

- To show new possible ways to observe the supersolid phase in experiments of 

ultracold atoms on an optical lattice in the future. 

13. Further research directions, if any:  

Studying the ability to form and stabilize a supersolid phase in disorder Bose - 

Hubbard model on different geometrical lattices. 
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