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SHORT ABSTRACT 

 

This thesis is focussed on the different aspects of magnetism and magnetic frustration arising due to 

magnetic and non-magnetic dopants in the spin structure, glassy behavior, and low dimensional 

characteristics of the system by a combined discussion on the structural features, static magnetic 

properties, dynamic magnetic behavior, and first-principles study. We also highlight the technological 

importance of the magnetically frustrated low-dimensional system in the thermal memory cell. We found 

evidence of Cluster-Glass-like freezing phenomena in these system which makes the system different from 

conventional spin-glass, and concluded that the glassy state to be formed from cluster of spins rather than 

a single spin. The cyclic temperature experiments have been performed to demonstrate the recurrence in 

the multilevel of the relaxed magnetization path, which was not noticed earlier. The exquisite reproducibility 

of relaxed magnetization as a function of temperature under a non-equilibrium phase makes such a 

phenomenon unique, which is easily recoverable with temperature cycling.    
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