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Abstract

The dissertation mainly focuses on the LPFG (Long Period Fiber Grating) and
FBG (Fiber Bragg Grating). Many deep researches have been done on the
fabrication, application, coupled-mode theory, novel device design of the

fiber grating.

In the thesis, firstly the transmission spectrum of LPFG is numerical analyzed
under the different condition, based on the coupled-mode theory. Compared
wi'th the experimental result, the numerical one proves to be correct. Besides,
FBG"s core diameter and refractive index are estimated through numerically
calculating the dispersion and phase-matching equations, which coefficients
come from measuring the transmission spectrum of FBG. The computing result
closes to the experimental one, which provides a new method to measure the
step-index FBG"s parameter. The bisection method is used to improve computing

efficiency during the numerical calculation.

Secondly, the novel fiber grating device has been fabricated on the D-Ffiber
and tapered fiber covered by polymer using the method of Ultraviolet Light

Photolithography. Much experimental result have been obtained.

Finally, week signal compensation new method is proposed and realized in

Mach-Zehnder interferometer, affected by its bias phase-shift.

Key Words: Long Period Fiber Grating, Fiber Bragg Grating,

Photolithography, Signal compensation in M-Z

interferometer, Bisection method
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