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Pure silica fibers having periodic arrays of microscopic air holes in cladding, photonic crystal fibers,
are of significant research interest”. It has been demonstrated that the high nonlinearity induced by
the strong light confinement and the controllable dispersion properties can give rise to ultra-wide
supercontinuum (SC) spectra that are useful in Raman spectroscopy, optical coherence tomography,
and the frequency metrology.

In this work, we investigate the SC spectra generated in an irregular microstructured fiber
having an elliptic core by varying the polarization direction of linearly-polarized input pulse. The
dependence of SC spectra on the angle between the polarization direction of input pulse and the
long axis of the elliptic core shows that the long wavelength part of SC spectrum can be tuned by
the polarization direction of input pulse.

Figure 1 shows the simulated two fundamental guiding mode profiles of irregular microstructured
elliptic core fiber that we used. One is a long axis mode whose polarization is parallel to the long
axis of elliptic core (a) and the other is a short axis mode whose polarization is parallel to the
short axis of elliptic core (b). We can see that their spatial distributions have the elliptic shape.

For experimental study of the SC spectra, 10-fs width 300-mW power Ti:sapphire laser pulse
was employed. The central wavelength of the pulse is
800 nm. The irregular fiber of 12 c¢cm is used and the (a) long axis mode (b) short axis mode
spectra of output pulses are measured by an optical
spectrum analyzer. The polarization of the linearly
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polarized input pulse is controlled by the half wave
plate.

We investigated the SC spectra by varying the
angle between the polarization of input pulses and the Fig. 1. Simulated two fundamental

long axis of the elliptic core, 8 The red lines in Fig. guiding mode profiles of irregularly
2 show the SC spectra for 8 = 0, 15, 30, 45, 60, 75, microstructured elliptic core fiber. (a)
and 90. long axis mode. (b) short axis mode.

As expected, the SC spectra, especially, the spectral The red arrows indicate the electric field
components in the range of wavelength longer than directions.
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In conclusions, we investigated
experimentally and numerically the SC spectra generated through the fiber having elliptic cores
surrounded by irregularly arranged air holes. The polarization direction of input ultrashort pulse
affects the SC spectra. The polarization dependent SC spectra give possibility to make controllable
SC sources.
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