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Study on Dispersion Properties of Bragg Fibers

LIANG Wei-jun, WANG Zhi, REN Guo-bin, LOU Shu-qin, JIANG Zhong-ao

(Institute of Lightwave Technology, Beijing Jiaotong University, Beijing 100044, China)

Abstract Bragg fibers are a kind of fiber formed by multilayer concentric cylinders with period index distribution in
the radial. Since Bragg fibers have multilayer geometric characteristics, their dispersion properties are special. The
effective index method (EIM) combined with multilayer waveguide theory is introduced to analyze the dispersion
properties in detail, and also the scaling properties for Bragg fiber's waveguide dispersion are gotten here. Examples
are shown at last to illustrate how to design the chromatic dispersion through adjusting the Bragg fibers' structure
parameters based on the relations between the waveguide dispersion and the structure parameters.
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Fig. 2 (a) Waveguide dispersion with fixed filling fraction ( f =5%) but different period (A) in radial; (b) The position of

zero dispersion versus period (A) and their fitting curve; (c) Position of min dispersion versus period (A) and their

fitting curve; (d) The value of min dispersion versus period (A) and their fitting curve
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Fig. 3 Waveguide dispersion curves with fixed period

(A =3.4 pm) but different filling fraction
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Fig. 4 (a) Negative material dispersion and waveguide dispersion with fixed filling fraction ( f =5%) and different period;

(b) Total dispersion with A =3.4 pym, f =5% (a =0.17 um); (c) Negative material dispersion and waveguide

dispersion with fixed period (A =3.4 pm) and different filling fraction; (d) Total dispersion withA =3.4 ym, f =
4.88% (a =0.166 pm)
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