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With non-collinear OPG on PPLN, we
have theoretically predicted retracing
behaviors of phase matching and
experimentally demonstrated the generation
of broadband signal and idler beams. The
broadest signal spectrum covered the
wavelength range from 1.66 through 1.96
um. The corresponding idler wavelength
ranged from 2.328 through 2.963 pum. Note
that the OPG output bandwidth reported can
be reduced if an OPO is implemented
because of the propagation direction
confinement of either signal or idler.

Also, we have numencally demonstrated
the RB of QPM phase-matching curve,
which are the key phenomena for broadband
optical parametric processes. With QPM,
vertical phase matching curves and hence
broadband operations exist in collinear, non-
collinear, and quasi-collinear configuration.
Broadband operation is feasible only at the
degenerate point in the collinear
configuration with a specific pump
wavelength, A,- Such a constraint sets a
significant ~ limitation in  application.
Particularly, ail the broadband signals of
collinear phase-matched PPLN, PPKTP,
PPKTA, PPLT, and QPM GaAs (the data
are not discussed in this paper) are beyond
the fiber communication wavelength range
and biological window--(650 — 1300 nm).
With non-collinear or quasi-collinear phase
matching configuration, the conditions and
output signal ranges of broadband operation
are much more flexible, particularly those
useful for fiber communication and optical
imaging of biological tissues.

The finite element method (FEM) has

been an efficient numerical method for
studying optical or dielectric waveguides.
We have established an efficient and highly
accurate three-dimensional full-vectorial
finite element numerical model by
introducing inhomogeneous elements to
properly handle the boundary conditions at
the interface between different dielectrics
and at the corners of the dielectric structure.
In this research we continue to explore the
generalization and applications of the FEM
theoretical analysis models. Using the
established model, we study in detail field
distribution  near  dielectric = corner
singularities of the dielectric waveguide,
and examine its relation to the precision of
the effective index calculation. To examine
if the results obtained by the formulation in
[11] alone is adequate to analyze the
waveguide corners, we propose two
additional formulations based on different
approximation schemes for the corner
singularities and obtain field profiles near
the comers for comparison. We have
investigated the differences in the calculated
effective index between different numerical
boundary conditions [12]. In this research
we have also extended the FEM numerical
model for treating optical waveguide
structures involving anisotropic media.
Moreover, operating characteristics of
polished-type fiber-optic couplers with an
intermediate liquid crystal layer have been
studies.

Nonlinear optical loop  mirrors
(NOLM’s) are useful for high speed signal
processing and communications. Recently,
we have implemented a monolithic all-
semiconductor-optical-amplifier (SOA)



nonlinear loop device, showing efficient
power-dependent switching. The
configuration of this device is the same as
an NOLM, including an SOA loop and a
multimode-interference waveguide
amplifier for closing the loop. In this study,
we numerically simulate the device in the
case of pulsed-signal operation. Simulations
are conducted using a modified time-
domain traveling-wave method. Relevant
parameters are varied 1o evaluate their
influences on the device performance.
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