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Real-Time Measurement of Fission Dynamics of Dissipative Soliton
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Abstract Dispersive Fourier transform offers a powerful real-time way to measure the transient, complex, and non-
repetitive nonlinear dynamics of the soliton in a passively mode-locked fiber laser. With this technique, we
investigate the real-time fission dynamics of a dissipative soliton in a passively mode-locked fiber laser based on the
nonlinear polarization rotation technique. The results show that the dissipative soliton fissions occur when the pump
power is 280 mW and that a single soliton pulse is generated by the background noise pulse before the dissipative
soliton fissions. Different from the single soliton mode-locking state when the pump power is 180 mW, a new
spectral component is observed on the spectrum of the single soliton generated before fission. The new f{requency
component amplifies and stretches with the increase in the number of round trips and ultimately evolves into a new
dissipative soliton pulse. This research is significant for understanding the formation and fission mechanism of the
dissipative soliton in a passively mode-locked fiber laser.
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Fig. 1 Schematic diagram of experimental setup for investigating dissipative soliton fission process
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corresponding autocorrelation traces]; (b) oscilloscope traces; (c) real time dynamic process of single pulse

dissipative soliton measured by DFT technique
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Fig. 3 Real time dynamic evolution process of dissipative soliton fission. (a) Spectrum;

(b) pulse; (c) pulse energy

kT BN O b BT AR R o 2 AR L 8 A
3Ca) T g 2 0 HE R 18 I 7= A R G 4 0 ok O S o AR
CRPIX R A F0 B #EATHOKR 430 S An ] 4 (a) F 4 (b)
fin . o E 4G 2 I I B 3 i o 7L 5 R
2Ca) PRSI T % T BT I8 WA 9 2o B 25 4L, A
TR S A 2 Pl MR 7 S — A 5 e 1 Bk o
283 R RO R i K R R L 4 DT T Rk b 1) 3 4
COCI T ) EE A (X ) LR Jbk ol FBE 1) 0 3% € IX ek
il 2o ¥ 2 5 B 208 AR E IR AR S . B 4
(b) AT A 43 24 i 11 2o U8 285 033 19 52 B sh 2 5
B AT LUA HAERE BN 6 1% K I 07 & vhoBn ™ AR 1Y
T 43 it 2 T 501 39 i i A5 0 K R L X ok
TR HORR B — R R A T R AR, 2
Ja AEZ 2 100 BELK 4(h) P IX iV )G, AL E
PR Pk b 2 28 5 B B 9% i SRR AR . 6 B
A B OGTE A A3 R SR E R R R B, ELE 24 19700

Fe i 8 1) D6 1% B0 e e Sl — A4 9 I ik o, B
Ji o JEE PR DR B I ok e 222 13 Rt I ) 99 858 4 ) A
BRI T8 E W Ikl o GRS, IT- 73 28 58 B ¥
S BT PSR AE (4 I B bk i
MELEZR AT DL L 25 2 D R o (IR
ok bl L2320 B O f MR 23 5T AR R AR T
ok b, HCad AR 5 R D R BRI 2RI 2o ]
HLBE I 0T Jiko ol 5 B fE 2t 50 im0 o L AE I P s e i
EY 28 SUNIIUEISS-§ 6 iR NI = &/ WS i 7 S!S
FEATRSE o T Bk oo 30 A BE 2 e i b AR
TG B3 I A e A B R PR T B
I TR R BE 3 R 22 E — 28 5 W AT 9 ik
MRS E R o X LT A B 6 A BE i HORR
B — 5 T I A 2% 5 BOROR B9 9T Bk b ) 38 45
AT Ik b ER A B G BT R B o AR
IRAFAE B2 Uk S8 WO R R T o i T8 AL O — AR

0706001-4



MR

E 425 FT7H/2022 F 4 B/RFEFIR

AT~ Ik b o L N A 58 B 2R UK B 9T K
3 280 WA RE B BRI ik v, Bk b AR R Y

Intensity

1.0
0.8
0.6

0.4

Time /ns

0.2

1.10 1.15 1.20 1.25
Roundtrip /10*

R AEAH RS AT LA A LR 32 90 [ 2 N ik b s
R 7 IR 2 I A1 ik o 24 58

Intensity
1.0

0.8
0.6

0.4

Time /ns

0.2

0

1.95 2.00 2.05 2.10

1.70 175 180 185 1.90
Roundtrip /10*

B4 JRF PR 0o 24 A I R S S S R . (B 3 T X A fE ZRAE v (9 AR B0 B IR A = A 1
WP (D) 3 X B HELAE B OB » RIS 0 Al A

Fig. 4 Real time spectral dynamic process of soliton mode-locking formation and fission transient state. (a) Amplified data

from region A in Fig. 3(a), i.e., transient state of soliton mode-locking formation; (b) amplified data from region

B in Fig. 3(a), i.e., transient state of soliton fission
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