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Supercontinuum Spectrum Generation in Tapered Fiber
Using Femtosecond Laser Pulses
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Abstract

We present an extended nonlinear Schrédinger equation model that involves the dispersion
coefficient and effective core area varying along the transition length of tapered fiber. The
supercontinuum generated from short tapered fibers with a few micrometer diameter waist gives a
good agreement with experiments of Teipel et al. and the modified stimulated Raman scattering
formulation in our analysis is found to be effective. The spectral evolution along the tapered fiber is
also investigated in order to gain insights into mechanism of the white light. In addition, the phase
of supercontinuum pulse is calculated in some detail and shown along the propagation distance.
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Fig. 2 (a) Calculated dispersion parameter D with wavelength
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Table 1 Fiber parameters used
for SC simulation.

At the input end At the waist (2.3um)

Ao 800 [nm]

n, 3.0x10%° [m? /W]
Agr 50 [pm’] 3.6 [um?]

¥ 4.7 [W'km™] 64 [W'km™]

D -105.9 [ps/km/nm] 68.6 [ps/km/nm]
B> 3.599x1072 [ps*/m] -2.330x107 [ps*/m]
B3 8.583x10 [ps*/m] 1.221x10™ [ps*/m]
P4 -1.268x107 [ps*/m] -1.275x107 [ps*/m]
s 6.316x10™"" [ps’/m] 5.357x10™"" [ps’/m]
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