Short-wave infrared continuum generation in
hydrogenated amorphous silicon fibers
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Abstract:  Four-wave mixing and broadband continuum generation amgodstrated for the first
time in a small core silicon optical fiber in the short-wavianed wavelength regime.
OCIS codes: (060.2270) Fiber characterization; (060.2290) Fiber nge (060.4370) Nonlinear optics.

Nonlinear silicon photonics in the short-wave infrared usrently attracting increased interest, with applicasioanging
from broadband telecommunications to sensing and speocipgsAlthough in this region crystalline silicon is knowmhave
a high nonlinear figure of merit (FOMn,/BrpaA), recent measurements conducted in our silicon optical fiteeform have
shown that hydrogenated amorphous silicon (a-Si:H) caibé&dn even higher FOM owing to its consistently larger rioaar
indexny and even lower nonlinear absorptiffpa [1]. Compared to their on-chip counterparts, the silicoredibers offer a
number of advantages such as flexibility, robustness, @stinl symmetry, and long waveguide lengths. To date, onfinear
measurements have resulted in fairly modest spectral broagl, constrained by the large normal dispersion ofilegum core
fiber diameters [2]. In this paper we show that by reducing-tire size to I7 um, which shifts the zero dispersion wavelength
to ~ 2um, it is possible to generate up to 700 nm of spectral broadenithe short-wave infrared, similar to what has been
measured in nanoscale a-Si:H waveguides on-chip [3].

The fibers are fabricated by depositing the a-Si:H mateni@ silica capillaries with an inner diameter offum via a
high pressure chemical deposition technique. A SEM imagteffiber cross-section is shown in Fig. 1(a) together with
the estimated group velocity dispersion, which indicakesfiber should exhibit anomalous dispersion when pumpedrizky
2.1um. The linear loss was measured via cut-back to be/&dBat 155um, decreasing to 1dBm at 22 um, and the final
fiber length was 6 mm. To investigate spectral broadenindiltee was pumped with a Ti:Sapphire based OPO with 200fs
pulses at 80 MHz. Fig. 1(b) shows the spectral broadeningnwhenped at 2 um in the anomalous dispersion regime. These
spectra clearly show the characteristic sidebands assdaiath four-wave mixing which shift outwards from the puerpthe
power is increased, with the peak positions in good agreemiém the phase-matching conditions for the fiber. Owinghe t
2.4um cut-off of the optical spectral analyser, the pump wavgtlenvas then adjusted to@um, on the edge of the normal
dispersion regime, and the power increased. The spectiteglo Fig. 1(c) show that a continuum of more than 700nm can
be generated over a 20dB scale. In summary, by reducing BuHsfiber core diameters to access the anomalous dispersion
regime we have shown that it is possible to generate broatzartinuum generation across the short-wave infrare@negi
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Fig. 1. (a) Simulated group velocity dispersion at short«vimfrared wavelengths; inset, SEM im-
age of the a-Si:H core. Spectral evolutions when pumped)a.2um and (c) 203um. Coupled
input peak powers given in the legend.
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