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Novel Cluster-Solid-Core Photonic Crystal Fiber with High
Nonlinearity and Large Effective Mode-Field Area
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Abstract The novel cluster-solid-core photonic crystal fiber (PCF) is proposed. which is structured by the bismuth silicate
glass cores with a higher refractive index and the fused silica base with a lower refractive index. In particular, the guiding is
only localized in the cluster-solid-core region by the total internal reflection (TIR). While the same power output from each
solid-core in the PCF can be obtained. The nonlinearity and the mode field area of the cluster-six-core PCF and the cluster-
eight-core PCF versus the pump wavelength and the core diameter are discussed by numerical simulation. The results show
that the novel PCF designs have the specialities of the equivalently higher nonlinearity and the effectively large mode-field
area, and can offer a significant potential in high-power frequency transform.
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Fig. 1 Two schematics of cluster-solid-core PCF with
(a) six-core of hexagonal unit and

(b) eight-core of quadrate unit
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Fig. 2 Distribution of power in the PCFs. (a) without a center solid-core in the PCF;

(b) with a center solid-core in the PCF
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Fig. 3 Power distribution in the PCFs. (a) conventional single-core;

(b) clustered six-core; (c) clustered eight-core
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Fig. 4 Dependence of the effective mode field area on the pump wavelength and core diameter in the PCFs,

with (a) conventional single-core; (b) clustered six-core; (c) clustered eight-core
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Fig. 5 Dependence of the nonlinearity coefficient on the

pump wavelength and the solid-core diameter
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