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Abstract We report an all-fiber dissipative soliton passively mode-locked Er-doped fiber laser. By adjusting the
pump power and the polarization states, we can obtain the two-soliton and three-soliton bound state dissipative
solitons further. Utilizing anomalous dispersion fiber to compress the pulse duration of wide-bandwidth two-soliton
bound dissipative solitons, compressed pulse width is fitted to 96 fs by hyperbolic secant, and the calculated time-
bandwidth product is 0. 324, indicating the near transform-limited pulse. The broadband spectrum is obtained thanks
to the dispersion management in the cavity and high modulation depth (20%) of carbon nanotube (CNT) saturable
absorber. On this basis, the dissipative soliton with the spectral width of 35 nm (center wavelength is 1. 57 pm) is
obtained, which is also the widest spectrum based on the dissipative soliton produced by CNT.
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Fig. 1 Experimental setup of bound dissipative soliton and

pulse compression
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Fig. 2 Saturable absorption characteristic of CNT-SA

1114003-2



$£58% F 1181/2021 £ 6 B/HAEXBFEHE

BOLIEA 1.5 pm CFMIEOE , CNT 8 B4R A1 5 A1
R4S 5y 347 MW /em®F1 20% . i 16828
G HHAL (AQ6315, ANDO Inc, H 7 ) 434, Bk
JF 51 R 3 i 3 15 GHz 6 i 38 0 2% $5 B e 7 5 7
78 A (12 GHz, DSO81204A, Agilent, 3% [® ) Fl 4
AL (9 kHz~3 GHz, GSP-930, Gwinstek, % [# ) 43
SIAS bk w2 D= R B AR S (FR-103 XL,
Femtochrome, 3& [# ) il & 3515 .

M RN A 7 mW R 3 i R e R 45
FARAT TREBINF 1 = o JF LR & TR
B, FE WO B G v B L B 2 B 0 PR {E
AR A JE DR AT DUUF 25 R LR = 1) 1% S0 e 3 45
15 B ARFE A 2) BT B 25 b AR KO E H L 4Rt
T LR BB 35 5 3) T FH CNT Rl A 11 08 i A4 31 i
TR & MERE R A R TR S . an &L 3 U
IR AEBLIR T O K 20 1,57 pm, 6 68 B Rl
S5 ST ) 0T T B0, TR 0 % RN BE i A i 2% 1
SR FE IR - MR A O AR AR L 5250 P A4 Y R L
PRF fe 58 D63 15 ) 35 nm, X B2 5 AT R, A
e 40 DK A5 A Ry B ASE 5 2 7 4B O 1 SO 28 b SE 3
FE IR 19 B 5 63 47 98 . B T 1Y G 98 BE B Bl
B B WA Rk AR F A R T IR ATTXT BT 3R A 19 FE 1N
T HEAT K v R 4 DT AR A5 Tk s s F 100 fs 1) 8 4
ik B AR O o 3% S 5 v 22 T LA RE A8 3R A5 Ik 9E
B TR RS 25 F DL T A — T A
JiE P BRLASE G £ B AT €0 B O T AR AR T AR

Intensity /dBm

1540 1660 1580 1600
Wavelength /nm

B3 AN 2T R Tl i A

Fig. 3 Spectrum of dissipative soliton under different powers
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Fig. 4 Dissipative soliton with 35 nm spectral bandwidth. (a) Single pulse profile (inset: autocorrelation trace) ; (b) pulse

trains; (c) output spectrum (inset: broadband spectrum)
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Fig. 5 Two-soliton bound state dissipative soliton output. (a) Spectrum and modulation profile; (b) pulse profile
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Fig. 6 Autocorrelation trace of pulse compression. (a) Before compression; (b) after compression
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Fig. 7 Three-soliton bound state dissipative soliton output. (a) Spectrum and modulation profile; (b) pulse profile
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