Preface

Nonlnear optical (NLO) materials play & key role in the advancement of Photonic
technology the most widely explorted NLO phenomena beng optical frequency conversion
and electro-optic modulation The Thesis reports the fabrication and cheracterization of
novel materials which can be exploited for two particular second order NLO applications

the electro-optac (EQ) bght modulation and optical second harmomc generation (SHG)
These materials by virtus of their strong polar nature, also find wide applications ag
pyroelectric sensors mezoelectric transducers ferroeloctric memory elements etc

In the recent past electro-ophic activity hes heen demonstrated 1n transparent mate-
nals comprising of ferroelectric crystalites dispersed 1n a glass matnx The advantage
of these materials over the conventionally used electro-optic materials Lke polyerystalline
transparent ceramics and single crystals Lies m the capaaty and divermity of glass-forming
processes It 15 comparatively easier to achieve transparency through the controlled nucle-
ation and growth of mnute crystals 1n a glass matnx than by most other ceramic processes
Optucal transparency in these diphasic systems can be achneved esther by controlling the
s1ze of the crystallites to be much smaller than the wavelength of vimble light or by ensur
1ng aptical 1sotropy 18 matching the refractive index of the dispersed crystallites and the
surrounding medium The fabrication and characterzation of novel materials comprimng
of electro-optic crystallites dispersed 1n glass matrices are reported m this Thems It 1s
envisaged that these materials will emerge 83 viable alternatives to bulk angle crystals i
electro-optic applications

The major Limutation with electro-optic bght modulation scheme 18 the hugh electric field
requirement One of the ways by which the voltage requirement of an electro-optic modu-
lator can be mgnificantly reduced 18 to operate it at 1ts pezoelectric resonance frequency
At the prezoelectnic resonance frequency of the modulaking medium, the prezo-optac effect
dommates the modulation process The photoelsstic contribution to the hirefringence can
be g0 large that the drving field 18 reduced by orders of magmtude Hence an apriors
knowledge of the frequency response of the EQ matenals would help m exploiting thesa
materisls for resonence enhanced EO modulation Dielectric dispersion studies mn electro-
optic molecular crystals have culmimated 1n the identification of strong piezoelectrically
induced resonances The present findings facilitate the exploitation of these crystels i
Pplezo-resonant electro-aptic modulators
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