-

View metadata, citation and similar papers at core.ac.uk brought to you byfff CORE

provided by Xiamen University Institutional Repository

46 8 Vol. 46, No. 8
2019 8 CHINESE JOURNAL OF LASERS August, 2019
*
Y Y Y Y Y
( ), 361005
(Yb) ,
R Yb R R 1064 nm
. (0.2,1.0,1.2,2.3 nm) , .
(0.2 nm) (2.3 nm) , 3 s (1.0 nm 1.2 nm)
) x  —x/2 . 3 ps 14 ps,
1.4 W s 750~1600 nm
(10 dB ). 0.7 W, R
TN242 A doi: 10.3788/CJ1.201946.0806004

Effect of Intracavity Filtering Bandwidth on Bound-State Soliton
Generation in Normal Dispersion Regime

Wang Kaijie, Wang Hang, Du Tuanjie, Li Weiwei, Chen Nan, Luo Zhenggian™
School of Electronic Science and Engineering (National Model Microelectronics College) .
Xiamen University . Xiamen, Fujian 361005, China

Abstract Based on passively mode-locked Yb-doped fiber lasers, the effect of intracavity filtering bandwidth on the
generation of bound-state solitons in normal dispersion regime is studied experimentally. A heavily Yb-doped fiber as
gain medium and a semiconductor saturable absorber mirror as mode-locked element are used to obtain the 1064 nm
all-fiber linear cavity mode-locked laser. Different picosecond mode-locked pulse states are observed when the
bandwidths of 0.2, 1.0, 1.2, and 2.3 nm of intracavity bandpass filter are selected. When the filtering bandwidth is
narrow (0.2 nm) or broad (2.3 nm), only stable dissipative solitons are obtained. In contrast, when the filtering
bandwidth is moderate (1.0 nm or 1.2 nm) . we respectively observe the typical  and —=n/2 bound-state dissipative
solitons both with the pulse width of 3 ps and pulse interval of 14 ps. Then the bound-state soliton laser is amplified
to 1.4 W by the master oscillator power amplification technique and injected into a photonic crystal fiber, generating
the supercontinuum spectrum with the spectral width of 10 dB in 750-1600 nm and the output power of 0.7 W,
whose spectral flatness is better than that pumped by the traditional dissipative soliton.
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Fig. 1 Diagram of experimental setup. (a) Filter cavity with narrow-bandwidth (0.2 nm);

(b) filter cavity with moderate-bandwidth (1.0 or 1.2 nm); (c¢) filter cavity with broad-bandwidth (2.3 nm)
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Fig. 2 Experimental results of narrow bandwidth mode-locking. (a) Spectrum; (b) pulse sequence; (¢) autocorrelation trace
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Fig. 3 Experimental results of broad bandwidth mode-locking. (a) Spectrum; (b) pulse sequence; (¢) autocorrelation trace
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Fig. 4 Experimental results of 1.2 nm bandwidth mode-locking. (a) Spectrum (inset is spectrum

in linear coordinate) ; (b) pulse sequence; (c) autocorrelation trace
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Fig. 5 Experimental results of 1nm bandwidth mode-locking. (a) Spectrum (inset is spectrum

in linear coordinate) ; (b) pulse sequence; (c¢) autocorrelation trace
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Fig. 6 Supercontinuum spectra. (a) Pumped by bound-state soliton; (b) pumped by dissipative soliton
with 0.07 nm linewidth; (¢) pumped by dissipative soliton with 2.00 nm linewidth
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