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Ferroelectric Rescnance and Nonlinear Effect
Shi Long Pei

Abstract

The linear and nonlinear effect of Polarization Process in KDP type crystals
are discussed by the method of N+1 time Green’s function bascd upon the mode! of
coupling of the lattice with the proton system described as four sublattice., The
second-rank, third-rank, fourth-rank susceptibitity tensors are derived,

For linear effect: it is proved that the ferroeleotric resonant frequencies of
longitudinal polarization along the C axis and transverse polarization along the
A axis are respectively wgs (0) and ®z(0). Above the transition temperature, the
static longitudinal susceptlbility obeys the ferroclectric Curie-Weiss’s law and
the static transverse susceptibitity obeys the antiferroelectric Curic-Weiss’s law,

For nonlinear effect: It is proved that the nonlinear effects can be resulted not
from the longitudinal polarization, but from the transverse polarization or bolh
transverse and longitudinal polarization. By the transverse polarizastion, the odd
mutiplying frequency fields are generated in transverc direction and the even muti-
plying frequency fields are generated in longitudinal direction, Besides, a number
of the nonlinear effects such as rectification, mixing., Pokels, Kerr, stimulated R-
aman, etc, effects are existed in the far-infrared region, these effects are obvious

especially near the ferroelectric resonance,




