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1)

2)

STATEMENT OF ORIGINALITY

This thesis have presented the modified Hamiltonian for ferroelectric materials
with partial non-polarizable structure to investigate their behaviors through the
polarization-electric field and the strain-electric field hysteresis loops. To generate
these hysteresis loops, we use more realistic models based on the DIFFOUR
model, the modified Heisenberg model with DIFFOUR interaction, and 2D four-
state Potts model. We have also proposed how to assign the non-polarizable
positions (the defect concentration represents the number of non-polarizable

positions in this thesis) within these models.

In order to further understand the hysteresis behaviors of ferroelectric materials
with partial non-polarizable structure, we apply various external fields (for
example, a periodic electric field, a static stress filed, a periodic stress field, or a
combination of periodic electric and stress field) on our materials to investigate

how they effect on ferroelectric materials considered.



