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Abstract A scheme of broadband spectrum Bessel beams directly output from a nonlinear photonic crystal
fiber is designed. A femtosecond laser beam from a nonlinear polarization evolution laser system is directly
coupled into a nonlinear photonic crystal fiber that is collapsed 1 mm by a fiber fusion splicer to enable the
direct generation of broadband spectrum Bessel beams due to the modes coupling and coherent superposition
at the collapsed district. The system operation can be achieved by all fiber without any other discrete devices.
The broadband spectrum Bessel beams directly output from photonic crystal fiber have diffraction— free
propagation in meter— scaled free space and are proved to have the characteristics of diffraction- free and
selfheal in all spectrum.
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Fig.1 Fiber structure and principle diagram in experiments of Bessel beams generation. (a) Photonic crystal fiber end face in
experiment; (b) collapsed fiber under optical microscope; (c) principle diagram of Bessel beams production with a collapsed fiber
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Fig.2 Characteristic of supercontinuum Bessel beams. (a) Output spectrum of the Bessel beams; (b) visible spot output without
collimating lens; (c) visible spot output with collimating lens at proper position; (d) corresponding spot measured by CCD
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Fig.3 Characteristic of diffraction—free of supercontinuum Bessel beams. (a) Center intensity and (b) spot size

change with transmission distance
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Fig.4 Characteristic of self-reconstructing of supercontinuum Bessel beams. (a) Changes of beams along the transmission distance
without a filter; (b) changes of beams along the transmission distance after a filter at center wavelength of 800 nm and bandwidth

of 10 nm; (¢) changes of beams along the transmission distance after a filter at center wavelength of 1050 nm and bandwidth of 10 nm
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