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228 1. Schematic of the Fiber Optic Interferometer
to measure ac electric fields.
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§ £ 1. Electrostrictive coefficients for three different
types of optical fiber electrostrictive transducers.
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13 2. AC electrostrictive response as a function of 2
DC field for La 1% (E,=6.25kV/m, f=6.68 8
kHz), La 2%(E,=6.25 kV/m, f=1.69 kHz), and ﬁ
La 3% (E,=6.57kV/m, f=3.38 kHz).
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N =003 18] 4. Electrostriction as a function of frequency for
E x= La 1%(E,=6.25kV/m, E,,—0.45 MV/m), La 2%
° x=0.02 (E,=6.25kV/m, E;=045MV/m) and La 3%
£ 25 + (E,=6.57 kV/m, E; =047 MV/m).
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228 3. DC electrostrictive response as a function of
DC field for La 1% (E,=6.25kV/m, f=6.68
kHz), La 2%(E,=6.25 kV/m, f=1.69 kHz), and
La 3% (E,=6.57 kV/m, f=3.38 kHz).
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28] 5. Linear response of fiber optic sensor with in-
put E-field for La 1%(E; =045 MV/m, f=6.68
kHz), La 2%(E,=045MV/m, f=1.69kHz),
and La 3% (E;,=047 MV/m, f=3.38 kHz).
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28 6. Dependence of sensor output on the applied
dc field for La 1%(E,=6.25 kV/m, f=6.68 kHz),
La 2%(E,=6.25kV/m, f=1.69 kHz), and La 3%
(E.,=6.57 kV/m, f=3.38 kHz).
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18 7. Spectrum of the electric field sensor output

from 0.1kHz to 10 kHz measured in 100 Hz
bandwidth.

3 2. Various parameters for three optical fiber elect-
ric field sensors.
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We report a fiber optic interferometric electric field sensor that utilizes electrostrictive ceramics-
1%, 2%, 3%, La-doped 0.9PMN/0.1PT, respectively-as the transducing elements. It is also experimenta-
lly observed that 3% La-doped PMN/PT among the three elements has the largest electrostrictive
coefficient M=3.87X10""(m/V)* at 3.38 kHz and displays small hysteresis. The optical fiber sensor
with the 3% La-doped PMN/PT exhibits minimum detectable field of 2.08(V/m)/r/Hz and has a good

linearity over the dynamic range 40 dB.



