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Controllable High-Power Supercontinuum Generation in All-Solid
Photonic Bandgap Fibers

Zhang Bin Hou Jing Jiang Zongfu
(College of Opto-Electronic Science and Engineering, National University of Defense Technology .
Changsha , Hunan 410073, China)

Abstract Recently, total internal reflection photonic crystal fibers are widely used in most supercontinuum
generation, but the output spectra cannot be actively controlled. All-solid photonic bandgap fibers (AS-PBGF) with
proper bandgap and dispersion can also be used for supercontinuum generation. The scheme is a candidate for
controlling the range of supercontinuum generation because AS-PBGF can work as a filter, moreover, AS-PBGF is in
favor of controllable high power supercontinuum generation because the core diameter has little influence on
dispersion. The AS-PBGF used for supercontinuum generation with a pulse laser at 1.064 um is designed, and its
group-velocity dispersion, loss and nonlinear coefficient are calculated according to the structure and material
parameters. The bandgap is included in the generalized non linear Schrédinger equation (GNLSE) through the loss
dependent on wavelengths. The temporal and spectral evolutions of femtosecond pulse in the first bandgap are gained
by solving the GNLSE using split-step Fourier method. The effect of the bandgap on the spectra extension is analyzed
by comparing the output with bandgap and the one without bandgap.
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Table 1 Dispersion coefficients at the pump wavelength

Dispersion value

B/ (ps”/m) —8.7219631X107°
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B/ (ps'/m) 3.7271854X1077

B/ (ps’/m) 2.0185102X 10 *
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