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Abstract To observe various relaxation phenomena in the ferroelectric- paraclectric phase transition temperature

range, not only weak electric field properties but also strong field properties were investigated. Dielectric properties

under weak fleld and polarizations induced

by a strong bipolar/unipolar electric field were measured for 0.9Pb(Mg, sNb

- )0-0.1PbTiO, relaxor ferroelectric ceramics in the phase transition temperature range of -50~90C. When fitting
with the Vogel-Fulcher relation, T was found to be 294.6°K and a close agreement with experimental data was ob-
served. Thus, dielectric relaxations could be modeled by the Vogel-Fulcher relation not only for the dielectric con-
stants but also for the electric-field- induced polarization and the pyroelectric properties.
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Fig. 1. Temperature dependence of the dielectric properties in
0.9PMN-0.1PT (Tm=401) at various frequencies.
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Fig. 2. Plots of polarization vs. (a) bipolar and (b) unipolar elec-
tric field in 0.9PMN-0.1PT (T.=40C) at selected tempera-
tures.
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Fig. 3. Temperature dependence of the bipolar polarization (P,
), remanent polarization (P.), and unipolar polarization (Puni) in

0.9PMN=0.1PT (T, = 407).
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Fig. 4. Temperature dependence of the pyroelectric coefficients
(Pyr), remanent polarization calculated from the integration of
the pyroelectric coefficients (.- cal) , and Pr observed from P-
E plot (P.~obs) in 0.9PMN-0.1PT.
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Fig. 5. Frequency dependence of the maximum temperatures
of various physical properties in 0.9PMN-0.1PT (T,=407). Cl
~C4 represent the dielectric constant maximum when the fre-
quencies are 100Hz~ 100kHz, P.., represents polarization maxi-
mum at 0.1Hz, P« represents polarization maximum at 60Hz.
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