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Light Modulation Properties of the Penferroelectric
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Abstract

In this study, penferroelectric xBa(Lai2Nbi12)03-(1-x)Pb(Zr, Ti1 )O3 (x=85, 9.0[mol.%],
y=65, 7T0[mol.%]) ceramics were fabricated by the two-stage sintering method.
Electrooptic and light modulation properties were measured with compositions and
electric fields.

Increasing the electric fields, the quadratic electrooptic effect of which the effective
birefringences varies with quadratic function was shown in all compositions, except
85/65/35 specimen. In the 9.0/65/35 specimen, quadratic electrooptic  coefficient,
half-wave voltage and ON-OFF ratio had excellent values of 6.17x10™[m%/V?], 136[V]
and 252, respectively. Also, as the results of light modulation properties of the 9.0/70/30,

9.0/65/35 and 85/70/30 specimens, it was found that incident light intensities were
modulated by the applied voltage.
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Fig. 2 Measuring apparatus for the trans-
mitted light intensity with applied

electric field.
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Fig. 3 Measuring apparatus for the effec
tive birefringence with applied ele-
tric field.
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Table 1 Crystallographic properties with
composition of the BLN-PZT

specimen.
composition lattice parameter “;::;:‘2
BLN/PZ/PT a ¢ @ c/a 1A}
9.0770/30 Cubic 4.1144 - - - 69.6497
9.0/65735 Cubic 4.1053 - - - 69.1886
8.5/70730 Cubic 4.1020 - - - 69.0219
R.5/65/35 Rhom. 4.0876 - £9.69 - 68.2976
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(c) 9.0/70/30
Horizontal(E) : 5.8kV/cm/div. Vertical(P) : 10nC/cm?/div.
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Photo.l D E hysteresis loop with compos ition of the BLN-PZT specimen.
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Fig. 5 Effective birefringence with applied

electric field of the initial poled
BLN-PZTspecimen.
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Specimen : 9.0/65/35 (BLN/PZ/PT)
V... 0 136[V], Light intensity : Arb. unit
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Photo 2 The applied voltage(top) and
modulated light intensity(bottom)
wave forms of the light modula-

tion device(9.0/65/35 specimen).
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SPECIMEN : BLN-PZY 9.0/65/35
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Fig. 6 Transmittance with polarizer con-
figuration of the light modulation
device using the 9.0/65/35 speci-

men.
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Table 2 Electrooptic and light modulation
properties of the BLN-PZT cer

amics.
Composition | Trassmittance R v, Light imentity ON-OFF
BLNPZ/PT)| (%), 2t 9000 | (109 VD| (V) | ONstme | OFF s ratio
8.5/70/%0 64 3 143 o1 00045 160
X771 67 - 148 075 0.03 25
20730 65 £3 152 on 0.006 ns
9.0/65/35 62 6.13 136 0.68 0.0027 252
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