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Numerical Analysis of Spectrum and Phase of Supercontinuum Optical Pulses
from Tapered Fibers Immersed in Heavy Water: Influence of Tapered Waist Length
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Highly efficient generation of spectrally-broad single-mode supercontinuum (SC) light in conventional
tapered fibers is investigated by many researchers. It has recently been reported that optical pulses
propagating through a tapered fiber immersed in heavy-water (D,0) yield an broad and flat SC spectrum
because the dispersion characteristics of the fiber is flattened at zero dispersion around 1064 nm. In the
present paper, we analyzed numerically properties of the SC generation for the tapered fiber in D-O in
more detail. The influence of incident light pulse parameters and waist length of a tapered fiber on SC
spectra was also examined. From these analyses, it was found that wide SC spectrum with a spectral
width of 412 nm measured at 20 dB less than the central maximum intensity was generated from optical
pulses with a pulse width of 125 fs and a peak power of 25 kW at central wavelength of 1064 nm due to
propagation even in a tapered fiber with a waist length of 10 mm.

Key words: nonlinear fiber optics, supercontinuum generation, tapered fiber, heavy water (D,0)
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Fig. 1 Calculated GVD curves for waist of tapered fiber
immersed in air (light line), heavy water (D;O) (heavy
line) and bulk silica (dash-dot line).
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Fig. 2 Schematic structure of a biconical tapered fiber.
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Fig. 3 Evolution of the spectral intensity I(A) and un-
wrapped spectral phase ¢(A) along the whole region of the
tapered fiber.
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tion distance z.
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Fig. 9 (a) SC spectral width A1 and (b) maximum phase
value @max as a function of waist length Lw of different peak
powers Py for pulse widths of 125 fs and 500 fs.
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