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Abstract

Diclectric super—lattice (DSL) and its application isahot research topic
of both optics and acoustics 1n recent years. Like semiconductor
super—lattice, dielectric super lattice is a type of materials whose
dielectric tensor and other physical properties are artificially
modulated. In dielectric materials, main physical processes are the
excitation and propagation of classical waves. The propagation of
classical waves in an artificial super-—lattice is very similar to the
movement of electron in periodical potential of crystal lattice. So many

concepts in solid-state physics could be used to describe the behaviors
of classical waves in DSL, such as reciprocal space, Brillouin region,
dispersive relation, etc. Optical or acoustic waves will cause many novel
phenomena when they propagate in DSL, which leads to many important
applications of this type of materials in optoelectronic technique

fields.

PPLN (Periodically-Poled Lithium Noibate) is a very important kind of DSL.
Its polarizations are modulated so that the non-linear optical
coefficient, electro—optics coefficient and piezoelectric coefficient
change their signs periodically. Therefore it’ s widely applied in laser
frequency—conversion, electro—optical modulation and acoustic
transducers. This thesis will introduce our work on the fabrication of
PPLN and its electro—-optical applications in integrated optics, and the

main results are described as following:

l. An introduction for micro—structures of PPLN and 1ts common

fabrication methods.
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The poling features of LiNb0, was studied, and the effects of domain
wall propagation and back switching was analyzed. By optimizing poling
condictions, such as properly controlling the poling field, waveform,
electrode duty cycle etc, the PPLN with regular structure and good

duty cyclewas successfully fabricated.

The electro—optical effect in a PPLN waveguide and its applications
was studied. A QPM based electro-optical modulator (TE-TM mode
converter) was proposed. In addition, a theoretical model of

controllable wavelength optical filter was raised.
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