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Simultaneous Measurement of Electrooptic Coefficient and Transmittance
of KLLTN Crystal with Digital Holography
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Abstract We present a method of measuring the transmittance and Kerr coefficients of a paraelectric crystal by
digital holography. Digital holograms of the crystal with different voltage are recorded. the amplitude and phase
information are extracted from numerically reconstructed image. The transmittance of crystal is measured by use of
the amplitude information, and the spatial distribution of the induced refractive index change can be obtained by
different phase of different voltage and the effective electro-optic coefficient is calculated by means of the refractive
index change. Experiment has been carried out by examining a paraelectric phase Mn, »54 ¢ KLTN crystal, and the
research results show that the method presented in this paper is successful and feasible, which are irrelevant at the
shape of crystal and the size of light source.
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Fig. 1 Experimental setup
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Fig. 2 Experimental results when U=0 V. (a) Hologram; (b) frequency spectrum; (c¢) reconstructed image;

(d) wrapped phase
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Fig. 3 Experimental results when U=600 V. (a) Hologram; (b) frequency spectrum; (c) reconstructed image;
(d) wrapped phase
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Fig. 4 (a) Interferogram of the crystal; (b) wrapped phase difference; (c¢) 3D distribution of unwrapped phase of Fig(b)
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Fig.5 Transmittance with respect to the applied voltage of 0 V to 600 V. (a) TE mode; (b) TM mode
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Fig. 6 An versus AU. (a) TM mode; (b) TE mode
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