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Abstract

Optical quasi-phase matched (QPM) materials with synthetic
microstrcture has been paid more attention recently because of its particular
photo-electric functions. The periodic optical superlattices have been used in
different nonlinear optics fields, such as, optical frequency conversion, OPO,
optical bistability and switching, and optical information processing.
Recently, the superlattices have also been explored in order to realize the
various kinds of coupling optical parametric processes. In this paper, we
investigate a novel dual-periodic superlattice, present the engineering details
and its applications in nonlinear optical fields. Based on this dual-periodic
superlattice, a green and ultraviolet{(UV) bicolor laser has been accomplished.

The main contents in this paper are described as follows:

I. Studied the poling characteristics of LiTaO3 crystal at room temperature
and optimized the technique for poling small periodic pattern.

2. Systematically studied the structure features of the dual-periodic
superlattice and its application in cascaded nonlinear effects. Proposed a

scheme to realize an effective frequency tripling in detail, and fabricated

an dual-periodic superlattice with structure parameters 1=6.67um ,

L=50.08um and achieved the third-harmonic generation (THG) in the

superlattice using a 1064nm laser.

3. Accomplished an all solid-state quasi-cw green and UV bicolor laser used
the dual-periodic superlattice as the key frequency conversion apparatus.
The maximum output power of the green (532nm) is up to 1W, and the
UV (355nm) is up to 22 mW.

4. Researched a possible scheme to realize a RGB laser. Red at 67 Inm and

blue at 460 nm were experimental realized in a LiTaO3 superlattice with
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two periodic domain reversal structure in serial as fundamental is 532 nm.
A more effective design for the goal using a dual-periodic superlattice is
also supplied.

Designed a couple of dual-periodic superlattice for various applications,
such as wmulti-wavelength second-harmonic generation (SHG), and
multi-harmonic generation simultaneously.

Primarily explored the dual-periodic soliton in a dual-periodic

superlattice.
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L RE SR = AR R R, A 2 V) A0 A O R B 7 P 0 A e S
LA AN 524 S lR 2 el R4k, TR A ARRD = (B4R e R R R R, B 3-4 2R
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