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CHARACTERISTICS OF THE ELECTRO-OPTICAL EFFECT IN CUBIC CRYSTALS
OF LEAD MAGNONIOBATE AND ZINC SELENIDE ANDJTHEIR USE FOR THE
CONTROL OF LASER EMISSION

A.A. Berexhnoy

The characteristics of the electro-optical effect (EOE) in
crystals of lead magnoniobate /Pl“'ﬁ‘/ and zince selenide
/2a%y/ .are examined. Crystals of the lead magnoniobate belong
to the cubic centrally symmetric class of symmetry m3®m , and
crystals of =zince selenide, to the cubic noncentrally symmetric
class &§Im . Observed in the first crystals is the quadratic EOE
and in the second crystals, the linear EOE. The optical isotropy
and considerable EOE make 1t possible to use them effectively
for the control of laser emission. Crystals of lead magnoniobate
are ferroelectric and have a diffused phase transition. The dif-
fusion of the phase transition in these crystals determines the
characteristics of their EOE properties. It 1is revealed that
under the effect of the electrical field E, linearization of the
EOE in crystals ”Q.".‘ occurs. When EYE; = 4 kV/cm, the
crystals of lead magnoniobate behave as pilezoelectrics, i.e.,
they possess plezoelectric resonance and linear EOE. When E is
applied along [001], it goes over into a tetragonal class of
symmetry 4mm, and when it 1s applied along [011] it goes over to
the rhombohedral class of symmetry mm2. The characteristic of the
EOE in crystals of lead magnoniobate 1s discussed from the view-
point of concepts on the dispersion of the phase transition in




ferroelectric cystals.

The longitudinal EOE is examined. The combination of the
EO [Electro-optical] coefficients, which determine the longitudi-
nal effect at room temperature and A = 0,63 um, proved to be
equal to (M=~Re@d= 6.4 10-13cm/V2. Such a large longitudinal
quadratic effect 1s connected with the disruption of the oxygen
octahedron owing to the dispersion of the phase transition. The
magnitude of EO coefficients and half-wave voltages for crystals
of lead magnoniobate at room temperature and A = 0.63 um are
given in the table:

e T T
m-ﬁm-u“n-sa = l.::”:& 3.8 a;—
Mg VP O | Finpepesore
T+ 8,2 Clnpn “‘D m- 3,2
upm >R,
¥ By (O.1IF+ 3,46)
Jan o2 ’ﬂnyn:unnn:ap
S o B<B, Vj« 3,44
&= 3.0 um B>E,
Vy= 0,2 + 4,2 ¢)
sy SEmse B a'tm.l&-“t‘tﬁ-“&sltlt'ltam.“-

KEY: 1) cm/V2; 2) em/V; 3) kVy; 4) For symmetry; 5) For transverse
effect; 6) when; 7) For longitudinal effect.

where #® 1s the quadratic EO coefficients, ®; - linear EO
coefficients, { - dimension of the crystal in the direction of
the light propagation, d - dimension of the crystal in the di-
rection of the application of the field.

Possibilities are discussed concerning the use of the EOE
in lead magnoniobate crystals for the deflection and modulation
of laser emission.

Characteristics of the EOE in crystals ‘Tnds are connected
with a large photoeffect, which is observed in these crystals.
The dependence of the EO parameters on the intensity of the light
passing through the crystal 1s investigated. It is revealed that
with an increase in the light intensity by two orders, the magni-
tude of V1/2 is increased by almost one order. The time charac-
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characteristics of the photoelectric parameters are studied. 1In
conclusion, the possibilities of the practical use of the dis-
covered effect are discussed.
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