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Supercontinuum Generation and Control from Large-Mode-Area
Photonic Crystal Fiber

Zhao Lei Zhu Qihua Sui Zhan Zhang Ying Zuo Yanlei Hao Xin Zhou Kainan
Zeng Xiaoming Wang Xiao Huang Zheng Xie Xudong Deng Wu Huang Xiaojun

(Research Center of Laser Fusion , Chinese Academy of Engineering Physics, Mianyang, Sichuan 621900, China)

Abstract Large-mode-area photonic crystal fiber is used to generate high power, high beam quality
supercontinuum. Propagation and supercontinuum generation process of laser pulse in large-mode-area ( LMA)
photonic crystal fiber (PCF) is simulated by solving the general nonlinear Schrédinger equation (GNLSE) using the
split-step Fourier method. Effects of the pump pulse parameters (peak power and chirp) and the length of photonic
crystal fiber used on supercontinuum generation are particularly estimated. Nonlinear spectral broadening mechanism
of laser pulse in large-mode-area photonic crystal fiber is discussed. The results show that the process of
supercontinuum generation can be divided into three stages: initial broadening, dramatic broadening and saturation
broadening. The spectrum width and efficiency can be achieved by the optimized length of LMA PCF to insure output
of the generated supercontinuum at the dramatic broadening stage. The pump peak power and chirp have important
impact on supercontinuum generation. When a small peak power pump is input, the spectrum broadens
symmetrically. When the pump peak power increases, it brings little changes with the shorter wavelength component
but broader of the longer wavelength component. The time-domain shape of the pulse exhibits concussion modulation
as the effect of pulse breakup. When the pump chirp is positive, little influence is shown, except a shift of longer
wavelength power by increasing the chirp. But the full width of the supercontinuum has little changes. While the
pump chirp is negative and satisfy certain condition, the nonlinear is enhanced to facilitate the supercontinuum
generation.

Key words nonlinear optics; large-mode-area photonic crystal fiber; supercontinuum; nonlinear Schrédinger
equation
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