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Abstract The oscillating tailing shape and spectrum of the decelerated finite-energy Airy pulse are influenced by various
parameters. This study examined the impacts of peak power, width, initial chirp, truncation coefficient, and distribution
factor of the Airy pulse on the generation of rogue waves in a supercontinuum (SC) as well as the SC coherence and
stability. The findings reveal that altering these parameters can regulate the rogue waves and affect the SC coherence and
stability. Moreover, a multiobjective particle-swarm optimization algorithm is used to simultaneously optimize the five
pulse parameters. By using the average peak power of 500 analog output solitons (i. e., twice of that required for
generating the rogue waves) and considering the number and distribution of rogue waves among the solitons as optimization
objectives, this study identifies optimal parameters for the Airy pulse. These parameters either promote or suppress the
generation of rogue waves, enabling controlled manipulation of rogue wave generation within the SC.
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Fig. 1 The finite energy Airy beam’s self-accelerating intensity profile and schematic diagram of weak diffraction and self-healing

properties. (a) Self-accelerating intensity profile; (b) schematic diagram of weak diffraction and self-healing properties

0319001-2



A R 18 3L
R AR e B L LR B TR R Y 55 R
N B AR SR R R BE OR A IR BE i Ay JE R
ehCs 1) 2 Bl O i A% %) B 4 O, o Bl A 0 B
WY S B I AT Sy, A% 0 R 26 AL 4 it £k
[ 1(b) i 77 B g = Airy Yo F B9 55 7 57 1 2 i &
Ptk TEAEHEIIER/NT 1 m A, B & 1 IR R A1 K
AR BE R Alry Gl F B S AN, BB IR FF 55 11T
BG4 . JF HARBEE B, A RAE S Alry JEHRA 1) x
WA AR AT o AR SRR B A F) 2 m I, A7 BR AE
i Alry JSCHR AT ST 4, R RIDREE 2% S AR iR
BIIAE] 5 m W], 55 RE 5 A 0] A, Adry O o FE RS L
AR, B2 ABRARE Alry YR TE A 25 (8] 4% iy i 3=
IR 55 407 56 R 1) in R A R
i A OE R IRGE A FEAP, Rk
A(O,t)—mAi(;)exp(cf)exp( i )><

I

2[2
exp( —x()[g), (2)
3L Py H B FEAP B9 W {8 21 3 5 4, 48 718 ool ek 7
FEAP 9 Jik #h 56 JBE 5 C Ry W WK 2805, R 40 A IR 1o
Zhao %R AR TOE S B T SC Hh RWs 1A &%
VA B A G R S i — A 55 Fh 6 A Bk
A(O,Z)Z[JP»F+aomexp(iZmeodt>}exp(2; ),
(3)
Aca = ¢/ (S + frnd ) (4)
S 2 fooa T TG X T 230 6 S5 AR 5/, N
TG G B R PR T G I (E % o R TE B
25 AL R R B o MR I A O TE B o T DL S B
X} SC H RWs i 8 #2180 A FEAP 48 3% i B J7 [ 5
oG m . B, )R] DR B FEAP 88 3 6 2 AR
BRI RWs.
e PR AR R VR BB, SC 7= A i A rp 2
H— R G B I LA S5 R 22 [a) il 2 A A7 DG e 45 12

Distance /m

Intensity /dB
30
]

0
-5 0 5 10 15 20
Time /ps

FolEFE 3HI/2024 F 2 /B ENEFFIHE
M . L2 BOVAERTT  IFZ E S 15 6
WO Z 0] 43 R A Z Rl (AR I T Re i R AR 7 6 L I
LAE SC MK K AL T 1l B A B K 20 7% s 5 B 1Y
RWs. NHF5ES AR X RWs B 820, 5 22 IR B AL 45
SRR o 0 E ) T A0 A B IR0 S RW s,

SC AT HE R I — B Al T 7Rk

| (EAn)E((A ) .

HEG [ EGR])

R M AV 2 E N E, % i 20 5 e, 37 598 B K
N 5 IR A5 T R X A K e IO 3
SC R 1 AT S M Lok R
1(2)
RS.\'R(A>* o‘(x>, (6)
K AR ;o BPRIER TR HME .
fifi A Y LR — 4R 15 m KA A 5 PCF HA B sk
BEZRCN : £=0.18.0,=12.2 fs.7,=32 fs, % PCF N IE
AN EER AL Z B R A=1. 6 pm, B AL
B K/ d=3. 2 pm. PCF [ZF @HH K A 1055 nm, HAE
FE A 1060 nm b AR L AE S E UL KB i B S 20
3N sy =0.015 W 'm ', &= — 0.820 ps’/km, B,;=
6.87Xx10 * ps’/km. g,= — 9.29X10 ° ps‘/km. g;=
2.45X10 7 ps’/km. = — 9.79X10 " ps’/km. g,=
3.95X10°% ps'/km., g= — 1.12X 10" ps’/km . g,=
1.90X10 7 ps’/km . B,,= — 1.51X10 " ps"/km. R
I T e YE £F , P, ) B B 2000 W, 2,00 85 {5 L 350 fs, a
WIHRIE B 0. 3, CHILRMEEL O, MI AR EHL 0. & 2 H ¥
LR AETE B0 R Uk 7 FEAP 22 3 2] )6 £ 14 st a8 055 35
WAL . AT LA AR L MBS 2. 7 m
ik i 52 BT 4 A R Bk i 3 8 B 8 B e KM T AR
N RE IR T, iZ I 7E 15 m Ak (0 I 4E Sy 13. 7 ps; 7695
B kb i R B B B L E R R PR R Bk ek
FEATIR b R i . B A A% i B B R I S ik &
Az A 7 A 22 Ry i AR AT SC R BEF] 1240 nm &b .

‘gm(/{, L — fz)

0
900 1000 1100 1200
Wavelength mm

P2 i B FEAP S LT b A i s A T A0 3 1 15 o Ca) i 3al s AR 1] 5 (b) 33t s AL 1]

Fig. 2 The time-domain and frequency-domain evolution diagrams of the decelerated FEAP pumped into the fiber.

(a) Time-domain evolution diagram; (b) frequency-domain evolution diagram
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Fig.9 The maximum value of the peak power of the output

soliton, the number of twice the average value, the
number of more than twice the average value, and the
proportion of the trailing region in the overall range of
the peak power of the output soliton for 500 simulations

with different pulse widths
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Fig. 11 The maximum value of the peak power of the output

soliton, the number of twice the average value, the
number of more than twice the average value, and the
proportion of the trailing region in the overall range of
the peak power of the output soliton for 500 simulations

with different truncation coefficients

BT 2 B0 U T R FEAP 5038 9 15 W He A0 AR 1 4
F 12 B, Bl A AT 2R B0 B el R R s/ .
B ROk 0. 25 B n U RAE, > 15, W2 200. 8 W,
W, 0 260 W, A, 8T R A 0. 251, 7 4 RWs 1)
N 2 | Fe KA T W Ty S5 A X5 R 0T B+ 144
Ty Z 43 A AT b, R A8 42 fff RW s B 0 ] 42 b = 2
T 2R B0 OE Y FEAP 323 T & Bl ok, 52 %)
114 A 28 R0 bl K, T I s RE IR ELAT R S
SN SR I B I B8 2 B /0 BRI AT =2 ] il
Wl b T8 B RW s (49 488 2 0l /)N 5 B 4 A0 0T 22 B0 15 K, D

WA FEAP fig it vl /]y, P o5 fig 1 Bl 2 080/, B iy
1o BB IR 1) K U K T ) 19 A% Bl R e/ 5 B IR
lf f55 M SR 388 K, T il RW s A9 ABE 3R 088 A 5 4 0 Ihr 28 00
KN —EMEH )5, B A 8 W R B 3SR G B FEAP 5%
eI o BE 0N O R IR HAT SN RS Bl B AR
T~ 22 [ lf 488 AR /N, PR I RW s 72 A SR 8/

12 REon T #0080 22 B8 AL SC Y15 M L A AR T
PRS2 B A AT 2R O K, e B FEAP ik vp &=
T B 55 110 R R K, A2 B A 4R 1k KR A R 38 K ]
I A2 2] MR 7 ) 5 0t R, SC Y AR R e AR Tk R AR
Bk
3.5 HfmEFISCH RWs HIZ I

R B 5 Uk R FEAP 43 A R F X RWs 7= AL 1 52
Wi, X A [/ 4 A 9§ (0. 05.,0. 1,0, 15.,0. 2.,0. 25.0. 28,
0.3.0.33.0.34.0.35,0.36,0.37.,0.38.0.39.0.4)
iy AT AR D R AT g8 0, IR PR T G it B RRE .
13 JBR T 2045 I AR T 0. 25 B 4 AN HRAE 1Y 28 1k 1
o ME 130 LLE #4040 4 0. 05~0. 25 i FBl Y
ARAL B, n e 38 KW, a . W AT WL B /N, W
W2 BB W/ N . o A 2 0. 158, n B K
i, 530,a50.33, W, H175.6 W, W, 5 250.5 W, fig
e fi o RW s B n] 3 b 7= A 5 2 A R 7o 0. 258, oy
2,a00.13,%F RWs {2 R S5 o X2l TH &
A3 A A R 88 R p8 B FEAP 25 I g 1 5 L, 7
A= B IR 2 R AR = R IK T, 5 B T il e o D
RWs By 7= ARG . L, 255 AN REIERE , o fi
A F7E 0. 05~0. 25 0 [F N A2 f i), Bl 45 1 i3 B FEAP
A3 A5 DR T A B K, X RW s A )8 2 S50 Sl 388 58 I Dl 55

0319001-8



B R IL

F61EFE3IH/2024 £ 2 A/BAEEFZHE

8 a=0.5
4L—~‘———JNM
0
1000 1100 1200
Wavelength /nm

a=0.b

1000 1100 1200
Wavelength /nm

BI12 A (] 4EC BT 2% 500 ik 28 FE AP A3 335 ) 15 18R EGRIAR  1 o Ca) £5 IR 1L 5 (b) A 1k
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Fig. 13 The maximum value of the peak power of the output
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number of more than twice the average value, and the
proportion of the trailing region in the overall range of
the peak power of the output soliton for 500 simulations

with different distribution factors
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