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[Abstract]

All-fiber DWDM devices have the advantages of being low cost and being able to achieve very
narrow channel spacing. However, it also needs very careful design and very accurate fabrication.
Because of these, this type of devices is very suitable for research studies and it should be able to
produce substantial impacts if the research is successful. The aim of this project is thus to develop
novel types of DWDM fiber devices by combining the fiber grating technology, the precision fiber
fusion technology, and the technology for designing and fabricating special fibers. Within the three
years of our studies, we have achieved the following results:

(1) We develop new optimization inverse design methods for designing advanced fiber gratings. We
have also demonstrated the design of new LPG EDFA gain flattening filters and dispersionless
FBG filters.

(2) We have developed new fabrication methods for fabricating advanced fiber gratings and have
demonstrated the practical fabrication of dispersionless FBG filters.

(3) We have developed a new method for measuring the dispersion properties of FBG devices.

(4) We have developed new high repetition-rate modelocked fiber lasers with several hundred
femtosecond output pulsewidth.

(5) We have developed a quantum theory of fiber Bragg grating solitons.

(6) We have developed simulation programs for tapered fiber devices and photonic crystal fibers
based on the finite element method.

Some of these results have been published on international journals or international
conferences. It shows that our achievements have been recognized by international researchers.

Keywords: All-fiber devices, DWDM, Fiber grating
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Design of Optimal Gain Flattening Long Peried Grating
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Fabricated Dispersionless FBG
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