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Fig.1 The cross-section of DC-PCF
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Fig.2 The dispersive (a) and nonlinear curves (b) of DC-

PCF as a function of the distance between the inner

and outer cores
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Fig.3 The dispersive (a) and nonlinear curves (b) of DC-
PCF as a function of the air-filling fraction in

the cladding
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A Novel Design of a Dual-core Photonic Crystal Fiber for
Broadband Dispersion Compensation with Low Nonlinearity

HOU Shang-lin, Han Jia-wei, ZHU Peng, LI Zhi-jie
(School of Science, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Dispersion and nonlinearity are the main adverse factor in modern long-distance and high bit-rate
optical transmission systems. Recently, the dual-concentric-core structures, used in conventional dispersion
compensation fibers have also been adopted in the design of photonic crystal fibers ( PCFs). Large negative
dispersion is always associated with small effective area, which leads to undesirable nonlinear effects during
optical signal transmission. By employing the vectorial beam propagation method, a novel dual-core photonic
crystal fiber based on pure silica for broadband dispersion compensation with low nonlinearity was proposed.
The influence of the air-filing fraction in cladding and the distance between the inner and outer cores on the
dispersion and nonlinear coefficient was numerically investigated. The simulation results showed that, by intro-
ducing the outer core by removing one air-hole ring in the cladding and adjusting the distance between the in-
ner and outer cores and the air-filing fraction, the mode coupling of the inner and outer cores can take place in
a wide wavelength range, which can induce larger negative dispersion. Meanwhile, since the light field is dis-
tributed in the two cores, the effective mode field area is larger so that the nonlinear coefficient is lower. These

simulation results will be useful for designing broadband dispersion compensation fibers with low nonlinearity.

Key words: fiber optics; photonic crystal fiber; vectorial beam propagation method; dispersion; nonlinearity
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