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Experiment on the generation of broad band soliton
and visible region highly efficient dispersion
wave using photonic crystal fiber and femtosecond laser source

YANG Jian-Ju'*, ZHOU Gui-Yao'>*, HAN Ying'?, HOU Lan-Tian""’
LI Shu-Guang'?, WANG Wei'?, ZHAO Xing-Tao'*, YUAN Jin-Hui’
(1. School of Information Science and Engineering, Yanshan University, Qinhuangdao 066004, China;
2. The Key Laboratory for Special Fiber and Fiber Sensor of Hebei Province, Qinhuangdao 066004, China;

3. Beijing University of Posts and Telecommunications, the Key Laboratory of Information Photonics

’

and Optical Communications, Beijing 100876, China)

Abstract; A high-linear birefringence photonic crystal fiber is pumped by a femtosecond laser pulse gen-
erated by Ti. sapphire laser. The center wavelength of the pulse is 820 nm, which is located in the a-
nomalous dispersion region of the photonic crystal fiber near zero dispersion. Experimental results show
that the central wavelength of soliton is red shifted while that of dispersion wave is blue shifted into the
visible wavelength with the increase of pump power. When the average power of the pump is increased
to 0.45 W, the ratio of the dispersive wave to the residual pump intensity can be up to 42. 67, while
the spectral width of dispersion wave is broadened to 81 nm as well as the soliton bandwidth to 231
nm. Near infrared broad soliton and the highly efficient dispersive wave in the visible region was gener-
ated in the high nonlinear photonic crystal fiber, which provides an important reference for the frequen-
cy conversion and spectral broadening of the femtosecond laser.
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Fig.1 The cross section of PCF
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Fig. 2 Dispersion of PCF as a function of wave-
length. Inset is the amplification of a local
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Fig.3 Birefringence degrees of PCF as a function of
wavelength
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Fig. 4 Effective mode area and nonlinear coefficient of
PCF as a function of wavelength
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Fig.6 Output spectra with the pump at 820 nm and the input
average power from 0. 15 W to 0.45 W. Insets (a) and (b)
show the magnified output spectra of DW and the residual

pump
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Fig. 7 Bandwidths of DW and long wave soliton with pump
at 820 nm and input average power increases from 0. 15 W
to 0.45 W
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Fig.8 Ratios of the output power of the long wave soli-
ton . the DW and the short wave soliton to the output pow-
er of the residual pump as a function of P at 820 nm
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Fig.9 Output spectra with the pump at 820 nm and 0.4 W
at different of polarization along half plate
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