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Dielectric Permittivity Changes with Magnetic Field in Fe203-Bi203-PbTiO3 System Oxide Films
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In Fe;03-Bi303-PbTi103 system thin films
prepared by rf-reactive sputtering, the real part,
e,, of dielectric permittivity, was changed by
applying a magnetic field H . The Ae¢, vs. H
curves of the films subjected to annealing at
various temperatures were strongly correlated
with their magnetization properties. The
maximum relative value of |Ae,'(H)fe, | reached as
much as 1.0%. A Ae,/(H) curve can be reconstructed
by a simple model based on uniform
magnetization rotation.
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Fig. 1 Circuit diagrams for measuring dielectric constant in
the (a) low- and () high- frequency regions.
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Fig. 2 Xray diffraction patterns (CuKy) for various
annealing temperatures.
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Fig. 3 Magnetization curves of the films referred in Fig. 2,
where H was applied perpendicular to the film plane.
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Fig. 4 As/(H)e curves of the films used in Fig. 2 measured
at various frequencies, where H was applied perpendicular
to the film plane.
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Fig. 5 Frequency dependence of |Ae,'(A)e:' |max as a
function of the annealing temperature.
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Fig. 6 Ae,'(HDfe,'- and Ae,"(H)e- curves of the film
annealed at 600 °C in the frequency range from 1 Hz to
1 MHz.
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Fig. 7 Proposed model for a Ae,'(H)fe:' curve, where His
applied (a) parallel and (b) perpendicular to the film plane.
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Fig. 8 Fitting of the Ae,'(H)/,'- curve in Fig. 4. The
solid curves are calculated according to Eq.(1). O represents
the experimental value.
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