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Abstract
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Technology
E-mail Address : yongyut_laosiritaworn@yahoo.com
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In this research project, the effects of various parameters i.e. temperature, films-

thickness, and mechanical stress on magnetic and electrical properties of ferromagnetic
and ferroelectrics were investigated emphasizing on the use of spin Hamiltonian (i.e. Ising
spin and 14 directions spins) and both ferro- and antiferro-interactions via Monte Carlo
simulation and Fourier transformation. From the results, empirical power law relations
were constructed to predict hysteresis properties as a function of external field and films’
thickness. Further, on considering the coupling between ferro- and antiferro-interaction
among Ising spins in relaxor ferroelectrics, the dielectric property increased with the
films’ thickness. In addition, the effect of mechanical stress on dielectric properties was
also found in agreement with experiments. Besides, for the mixed normal and relaxor
ferroelectrics, the change of phase transition point, the hysteresis properties, and dielectric
properties was evident with varying the mixed ratio. Finally, the mathematical technique,
developed from the Fourier transform investigation on Ising spins, was successfully
applied on real ferroelectrics. Consequently, this research project provides another stép in
modeling the relationships among parameters, which generates novel knowledge and may

be used for applications in the future.





