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Femtosecond Soliton Laser with All-Negative Group Velocity Dispersion
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Abstract

PBGF)

Based on Single All-Solid Ytterbium-Doped Photonic Bandgap Fiber
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Song Youjian Wang Qingyue
Information Science and Technology of Ministry of Education, Tianjin University, Tianjin 300072, China)

Fourier method, the dynamics of single-soliton operation in the laser is numerically simulated. At different initial
limited pulse. The pulse repetition rate is up to 500 MHz

the cavity is systemically studied
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A passively mode-locked soliton laser is constructed employing semiconductor saturable absorber mirror
signals the same stable soliton operation is finally obtained. The single-soliton operation with the pulse duration of

(SESAM) as mode-locking regime. This laser only has single all-solid Yb-doped photonic bandgap fiber (AS-Yb-

At 1 pm wavelength region, the fiber has anomalous group velocity dispersion (GVD), thus it provides the

E1I—

laser gain and anomalous dispersion simultaneously. In the cavity, the balanced effect between the nonlinear effect
and the anomalous GVD offered by the AS-Yb-PBGF can lead to soliton operation. By means of the split-step
=]

125 fs, the pulse energy up to 135 pJ has been shown, and the time-bandwidth product is 0. 33 nearly the transform-
mirror; split-step Fourier method

At the same time, the dynamics process of the pulse in

laser technique; fiber soliton laser; all-solid photonic bandgap fiber; semiconductor saturab
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Fig. 1 Schematics of soliton fiber laser based on AS-Yb-
PBGF. DM: dichroic mirror (high transmission at
pump light and high reflection at laser wavelength) ;
PBS.: polarization beam splitter
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