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Broad spectral tuning of polarization modulation instability in ethanol-filled photonic crystal fibers 
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Polarization modulation instability (PMI) is a nonlinear effect where two pump photons with identical polarization propagating in nonlinear medium give rise to two new photons of different frequency and orthogonal polarization respect to the initial photons [1]. In this work we present experimentally broad spectral tuning of PMI in ethanol-filled photonic crystal fibers (PCF) with normal dispersion pump at 1064 nm. Ethanol-filled PCFs were designed and fabricated with the appropriate characteristics to produce widely spaced PMI bands when the fiber is pumped at 1064 nm (see fig. 1(a)-(b)). Tuning effect is achieved by exploiting the strong PMI dependence to dispersion-birefringence variations. In the experiments, tunability is accomplished by changes in the infiltrated ethanol refractive index through thermal heating, i.e. changes in PCF refractive index profile modifies the chromatic dispersion and modal birefringence of the fiber, reflecting as a spectral shift in PMI bands when increasing temperature. Ethanol has been chosen due to its large thermo-optic coefficient (~3.9x10-4 K-1). Frequency tuning range from 1236 cm-1 to 2142 cm-1 in a temperature span of 20 ºC to 56 ºC is obtained in the experiments, as is shown in fig. 1 (c)-(d). These results can be of interest in development of dual-wavelength light sources based on PMI. Further information can be found in [2].
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Fig. 1 (a) PCF chromatic dispersion as a function of wavelength, filled with air (solid) and with ethanol (dash), vertical dashed lines indicate experimental pump wavelength. (b) Light spectrum at the output of ethanol-filled PCF, (c) PMI bands for different temperatures from 20 ºC to 56 ºC. (d) PMI wavelengths as a function of temperature. Dots are experimental data and lines are theoretical calculations.
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