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Development of robust dispersive fiber for high efficiency broadband fiber
parametric amplifier
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It is demonstrated that hybrid microstructured optical fibers with a buffer
layer (HMOF-buffer), high nonlinearity and short fiber length can improve fiber optical parametric
amplification (FOPA) signal gain, bandwidth and suppress the fluctuation of the its gain spectra
which are caused by the fiber transverse geometry variation. Compared to tellurite HMOF-buffer,
chalcogenide HMOF-buffer is very promising in the mid-infrared region.

The experimental results show that FOPA gain spectra after a 1-m-long fabricated tellurite fiber are

invariant although the zero-dispersion wavelength fluctuates from 1555 to 1559 nm. In addition,
tellurite HVWOFs, especially, chalcogenide microstructured fibers with very high nonlinearity were
fabricated. New glass materials for HMOF-buffer have also been studying aiming at great
compatibility of glass stability and refractive index difference which are highly required to
suppress FOPA signal gain variation and will be demonstrated in a very near future.
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Fig.1. (@) ZDW fluctuation along the
fiber length, (b) and (c) corresponding
FOPA signal gain spectra when y = 2
and 50 W-km'?, respectively.
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Fig. 2. (a) Designs of MOFs and HMOFs, (b) calculated chromatic dispersion profiles and (c) FOPA signal gain spectra.
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