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Study of Optical Pulses Travelling through a Photonic Crystal Fibre by Fourier-transform Spectral Interferometry

Photonic crystal fibres are promising candidates for dispersion-free and mobile transport of ultrashort laser pulses. In order to develop the fibre’s inner geometry a precise dispersion measurement technique is required. In some cases the spatial-temporal profile of the transmitted pulse is also necessary to be determined. Spectral interferometry has proved to be an effective tool for these purposes.
In this work I investigated the efficiency of the Fourier-transform evaluation method, commonly used to measure the dispersion of glasses, regarding photonic crystal fibres. It was concluded that this technique provides the dispersion coefficients with the highest accuracy comparing to the methods investigated in my previous paper and it was the only method that could detect phase jumps in the vicinity of the absorption valleys seen in the transmitted spectrum of the fibre.
It was shown that the calculated temporal profile of the transmitted pulse by the conventional Fourier-transform could become inaccurate if higher-order transversal modes are present. However, a recently developed simplified algorithm also based on the Fourier-transform is suitable to determine the pulse shape after travelling through the photonic crystal fibre under study. The spatial-temporal profile of the fundamental transversal mode was determined near the focal point.
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