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Abstract

In recent years the advance of fiber
related technologies has produced significant
impacts in many research area. Some of these
important fiber related technologies include
the fiber grating technology, fiber laser
technology, and special fiber technology
(including photonic crysta fibers). In the past
few years we have established excellent
research infrastructure in the research area of
fiber gratings and modelocked Er-fiber lasers.
Based on these achievements, in the proposed
project we plan to develop the design,
fabrication, and application techniques of
more advanced linear/nonlinear fiber gratings
and modelocked fiber lasers for the
applications of optical communication and
others. To be more specific, we will (1)
develop the dde-diffraction-interference
position monitoring technique for further
improving our sequential-writing fiber grating
exposure system and begin to design and
fabricate specia fiber grating devices for
special fiber communication and photonic
signal processing applications; (2) develop 10
GHz or higher repetition rate stable
modelocked fiber lasers that can output
femtosecond pulses directly from the laser
without the requirement of external pulse
compression, and apply the developed lasers
to the applications of optical communication;



(3) develop the second order nonlinear fiber
grating devices based on the electric-poled
sde-polished fibers and the fiber grating
exposure technique, and utilize these devices
in the applications of all-optic communication
and guantum-optic communication; (4) model
and design third order nonlinear photonic
crystal fiber grating devices, investigate the
nonlinear optical effects (i.e,, Bragg soliton
effects) in these devices, and develop their
possible applications in al-optic
communication and guantum-optic
communication. Through the execution of
this proposed three-year project, we hope
that we can continue to perform more
advanced academic research and development
on fiber related technologies and continue to
make more academic and technological
contributions.
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Fig. 1. (8) Real-time sde-diffraction position monitoring setup by
probing the reference grating. (b) Flow chart of the algorithm..
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Fig. 2. Reflection and transmisson spectra of a 0.07-nm Gaussian
apodized 70-mm long FBG.
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Fig. 3 Modelocked Er-fiber laser by asynchronous
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Fig. 5 Autocorrelation of the output pulses
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Fig. 6 RF spectrum of the output pulses
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Fig. 7. The structure of the square- and rectangular- lattice

HF with elliptical air holes

<+—> dX
Fig. 8. Illustration of the structure parameters

002

0.019

0018

0017

o
=
=

0016

irefringence

Ei
1=}
=
=

03 o

0012

001 e

(1]
14 142 144 146 148 16 1862 1564 166 168 1B

pm

Fig. 9. The birefringencefor A =1 um, a=0.6.
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Fig.10. The leakage loss for the cases with A=2.32 um,

a=0.6.
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