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All-fiber ytterbium-doped mode-locked picosecond laser based on
semiconductor saturable absorber mirror
CHI Kaili"’, KONG Mei', YANG Qiaochu™, LIU Xianzhu™*, WANG Tianshu™
(1. School of Physics, Changchun University of Science and Technology, Changchun 130022, China; 2. National and
Local Joint Engineering Research Center of Space Optoelectronics Technology, Changchun University of Science

and Technology, Changchun 130022, China; 3. School of Opto-Electronic Engineering, Changchun University of
Science and Technology, Changchun 130022, China)

Abstract: A ytterbium (Yb)-doped fiber laser based on semiconductor saturable absorber mirror was designed.
By adjusting the net dispersion in the cavity with chirped fiber Bragg grating, the output pulse characteristics
of the laser were studied when the net dispersion in the cavity was in the negative dispersion region. In the
experiment, the linear cavity structure with all-polarization maintaining was adopted. When the pump power
was 138 mW, the stable self-starting mode-locking was realized. The minimum pulse width of the output pulse
is 4.5 ps, the maximum repetition frequency is 46.5 MHz, the central wavelength is 1 063.7 nm, and the
spectral width of 3 dB is 1.44 nm. When the pump power is 220 mW and the intracavity filtering bandwidth is
4 nm, the bound solitons with pulse width of 6.24 ps and pulse interval of 46.58 ps can be observed. Finally,

Y5 B #A:2023-11-28; f&[E HHA:2023-12-27

HEWH: T H 4 8 AA % L4 (YDZ1202101ZYTS139, YDZJ202201ZYTS418, 20220508134RC); B £ A KAt £ A & FF L 4
(62105042)

EHEB N Bm (1998—), %, LA A, LT MNFHRLFHELEHA, E-mail: 2021100099@mails.cust.edu.cn
BIEES: TR (1975—), §, 1+, #3%, 22N FAR LB LEHR AR AFRELERER LA EBRERFRL.

E-mail: wangts@cust.edu.cn


https://doi.org/10.5768/JAO202546.0108001
mailto:2021100099@mails.cust.edu.cn
mailto:wangts@cust.edu.cn

. 218 - o]

k¥

EEESE R

the 12-h stability test proves that the laser has good power stability, and can be used as a stable seed source for

subsequent applications.

Key words: lasers; passive mode-locking; semiconductor saturable absorber mirror; bound solitons; chirped

fiber Bragg grating
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Fig. 1 Schematic diagram of experimental device of Yb-doped fiber laser
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Fig.2 Variation of laser output power with pump power
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