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Abstract

We present a new complete set of self-consistent parameters of a KDP
crystals with different orientations. These parameters are required to assess
the crystal ability and performances for an electro-optic (EO) modulation
system.

In this thesis, we first define all these parameters (optical, EO, thermo-optical

(TO), and relevant temperature-dependence) that have to be satisfied by a

crystal which would be used in this work. These parameters are studied in the

framework of a transverse and a longitudinal EO modulation system. For both

of the above EO-modulation systems, a set of equations is extracted and

investigated with regard to each of the more important TO or temperature

coefficients. Using these equations, for these parameters the role of the

transverse configuration is examined in comparison with its corresponding

longitudinal configuration. Also, using these parameters, we have defined
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several figures of merit for the crystal and for each configuration. A
comparison 1s done with other orientation of the same KDP crystal.

In the second step, we have designed, constructed, and modified Sénarmont
system for EO and TO characterizations of crystals, which is based on the
direct measurement of material. This modification allows us to obtain the
frequency dispersion of the EO coefficients within a frequency range up to 20
MHz and on a new version of modulation depth method.

Using this system, the EO coefficients r63 and r41 in different configurations
(transverse and longitudinal) have been measured for the first time to our
knowledge within a frequency range up to 20 MHz. At low frequency, these
results are compared with those obtained with the FDEOM and MDM
methods. The measurements have been investigated as a function of laser
wavelength from 532 nm to 750 nm which are known at only one wavelength,
632.8 nm, whereas the unclamped coefficient r63 are also known at 3390 nm.
From these measurements, the clamped and unclamped EO coefficients as
well as the acoustic contribution have been determined.

Finally, in order to separate the two voltages (dc and ac) applied on the
sample, to measure the small EO coefficients and the variations of the
birefringence in any crystal with high accuracy, we have done other
modification of the Sénarmont system with two crystals instead of one crystal,
which is based on the FDEOM method. Here, the small EO coefficient in
LiTaO3 crystal has been measured. In addition, the direct half-wave voltage
for KDP crystal has been determined.
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