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Abstract: We study supercontinuum generation in photonic crystal fibers with various dis-

tances between the two zero dispersion wavelengths. Controllable generation of a red-shifted,

nearly Gaussian shaped spectrum with a 3-dB bandwidth of 200 nm is found.

(© 2005 Optical Society of America

OCIS codes: (190.4370) Nonlinear optics, fibers; (190.5530) Pulse propagation and solitons
Previous investigations of supercontinuum generation in photonic crystal fibers (PCFs) with two zero disper-
sion wavelengths (ZDWs) have provided two rather distinct explanations of the underlying physical mecha-
nisms. Hilligsge et al. [1] examined a PCF with a spacing of 165 nm between the two ZDWs and explained
the supercontinuum as a result of self-phase modulation (SPM) and four-wave mixing (FWM). Genty et
al. [2] investigated supercontinuum generation in PCFs with a spacing of more than 700 nm between the
two ZDWs and found the most important mechanisms to be amplification of dispersive waves and soliton
self-frequency shift (SSFS). In this work, we numerically examine supercontinuum generation in 5 different
PCFs where the separation between the two ZDWs is between 165 nm and 700 nm. By modifying the pitch
A and hole size d of a triangular hole structure (see figure 1(a)) the lower ZDW remains constant at ~780
nm, while the higher ZDW varies between 950 nm and 1650 nm. The dispersion profiles of the fiber with
A = 1.0 pum and the fiber with A = 1.4 pm are similar to the dispersion profile of the fiber examined by

Hilligsge et al. [1] and Genty et al. [2], respectively.
To focus this investigation on the influence of the higher ZDW, we have used the same input pulse parameters
for all simulations: the pump wavelength is A\g = 804 nm, the FWHM is Trwum = 13 fs, and the peak power

is Py = 15 kW. Hilligsge et al. [1] used a fiber length of 5 cm. Genty et al. [2] used a fiber length up to 1.5
m, but found that the continuum generation was complete after 50 cm of propagation. We have simulated
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Fig. 1. (a): Calculated dispersion profiles for the 5 triangular PCFs. The pitch A and the relative air-hole
size d/A are given in the inset. (b): Phase mismatch for direct degenerate FWM in the 5 PCFs for a peak

power Py of 15 kW and pump wavelength Ao = 804 nm.
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