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Abstract: Combining the split-step Fourier method with the fourth-order Runge-Kutta integration method, the
manipulation and generation of supercontinuum by finite energy cosh-Airy pulses in a double-zero dispersion
media was investigated. Firstly, the influences of truncation coefficient a, initial chirp C and distribution factor y,
on the evolution of cosh-Airy pulses in double-zero dispersion medium were discussed in detail, and the
influences of a, C and y, on the width of supercontinuum width were statistically analyzed. Then, the influences
of higher-order nonlinear effects on supercontinuum generation of cosh-Airy pulse was further studied. The
results show that the width of supercontinuum can be controlled by manipulating the characteristic parameters of
cosh-Airy pulses. The flatness of supercontinuum is affected with consideration of high-order nonlinear effects.

The results provide some theoretical basis for manipulation and generation of supercontinuum and broadband

WS HER:2021-10-12;  {&1T HEB:2021-11-10

BEWR: K [ RPHF IS (11947088); H1 R4 11 R 4L 4 (20220150276, 2021J130075); W H4 # & TR BF 92 0 B (2140499,
20B107, 20A095)

EE B SCks, B, Uhim, 1, N FEELMOG2E A B AR I T R oE

BIEE AL, B, 22, [, TR GRE kP f& s . el 0 KN FH 5 m Y Ao

20210618-1



ISk A2

%74

www.irla.cn

laser sources.

Key words: cosh-Airy pulse;

0 35l

1970 4, Alfano 55 A\ 15 IR HGE T 7EHOIR BB vh AT
PAP= A B 20 R e e A e — P e
PRI G, — R o W 2 23 0 e fok ol 2o AR R A
J (LAY R ELR) ;e A . B SRR BT
R B SR I ) ST A A BRI
I o FEARZR A B P A i S B T = A
AR B, T AR, A TR
Eid . HUK, Wb p i E TR i, 2
T FE ik b e DG FR K A, H T RCH B,
K X R ) I 70 47 5 A A e I, o i 30 K Ak
A B IS (IO ) o FE R 1, R AR 62 DG T 4%
T, B IRF o 2= T RE A PR A IR 4
(UIME R I AR S0, f i, 76 w5 B e ORIl Ze vk 3k
IO L [ SE M, R B AT o 248 B 24N FE B AR
TN, LR A S TR B MR R, — i
e HL Y B R B R T O EF RO O
6T AR —Fh Rk FOGLE, WK S 5 4
MO o TEEF 19T 1) R P 2 Pl 2 o ORI [ AR — 4
PR DX 1) A /NI S e 1), TN SR AR AL e G 270
BEf RHOG A A R E 1 . 6T RO iy
EHIURR M 2 38 5 O YA R R 25 4, T AA L
A FAHUOREF,

Bl AR L G2 AN &, 8 22 387 RO Bk bz 7
BRI, A6 bk b e 1 di i o = Az 9
T B T AR 58 45 AN TR), DTG = & T 2
Wo ARPEA, Airy ik B —2eay SoRed:, an e
SEPUST. g VS AT, TR B AR AR A
H ELA TR S i 1Y, 3 04 A S5 e R AT LA HE BN
NEAEE 30

FEAEVF 22408 HL AT 5L ) 1y A 5%, Ay i i
(RN R S UN P EEND P SN = A L2
FG e 2 45 dR T, 3 33 ] cosh pREICA 1 Airy
ki, P2 T — R Airy k™), B cosh-Airy ik
PGB RS i 0 B T LGSR Adry kb AT
MY [ P, cosh-Airy ik i T DL 1 2 W4
A AR R W R Airy Bkeb & JF HEA S

il I3

double-zero dispersion medium;

supercontinuum;  manipulation

Airy Pk fA LR A2 SRt . BT, DF0E £ AT
T cosh-Airy JJk A IE S22 A LR 1A B A%
Fitk, IF KB T cosh-Airy ik vl i) B #UAE J1 &5 T Airy
ok 2 X T B E R F A cosh-Airy ki,
SRS AR B W T 23, H AT B, OF HLBK
P XU A B RN, W] U™ A L B A B
S 1 A O B 23, PR SC P 32 ST cosh-
Airy JiK 0 XU 8 B S5 F A A2 i e A R o
PRI, IR BB S 1 T

1 g

cosh-Airy Ik M 7E X FE AN BT &%, 7T LUHEE
SR IR I S 11 Y

W) i FU 'y(l+ i a)x
oz Lk ar w

[U(Z, T) I_:OR(T’) U@ZT- T’)|2dT’] (1)

Krh: U=UZ, T) R 12 2 i a4 4R IR ; T4
TF 2 25 Z2 v ik b R R 1 I () AR s Z R R A% B iR
Bl B Ry FR 5B kW R AR R AL IF HARZ
PER BN y=nywo/(cAerr), ny T8I Rl A S 3 385 1 AR 42
AT 5 5 Bl KN KA R 2.0x107° mYW, If H
o FI Agge 5359 275 B0 Ak np oA 2 F AR R TR A
RO AL, RO A S (D) £330 5 — TR
o, T E ALV 2 B S B R A B S R L
RONXE I T4 0, CRUREL B, v LU Ry 12
20, A () AR I R(T) S R pR AL
ALAE T L AE R 2 B e Ry, AR LA s e LT
JEWRT Y, R(T) BREAY #5300
R(T) == fr)o(T) + frhe (T) )
T f FE HE B 7 i 17 X A 4R g BTk, BU(E—
WEZ00 0.18; 0(T) Fmm AL IK PR o he (T) PREL I 22
KRB,
he (T) = TH? exp(—z)sin(—z) 3)
T T

14o T

K. 1,=0.122 s £l 7,=0.032 s Fe 7% 7 & W Jij o g 4> 1]
THSE A3 1) PAELE R R S E050A] A —A

20210618-2



s Gk A2

%74

www.irla.cn % 51 %

Peahe Wk fH—DH R B(Z, D TR R
B(Z,T)=A(ZT)exp|iy-R(D)AS - (Z-Z)| (4
G546 3 A0 A LI AU By Runge-Kutta 173095 9E
FPRUETAT, BB

0B(Z,T)
0z

= ivB-R(T)-(IBf +1BF) = - [B-R(T)- 1P|
(5)

FFH U B Runge-Kutta 43-7% 7] LK ff 2 5K (5), 18
WA @) TR Az0), 456 53 DA R 5wl L
K oKk A A 3 (1) MR35 22 S0k [32-33] iy 5 ik
BB i, 7 A % 2 v B R 297
1 064 nm, BRI B9 F AU Ry 756 nm, B K
AT 1106 nm, JEZPE RECH p=0.11 W-m™'

(a)

50
g
g
E
= 0
&
E
£
wn
o3
&
fa 50

7100 1 1 1
600 800 1 000 1200 1 400
Wavelength/nm

U B 12 B R ECH: ,=-8.0352x107° ps*/km,
S3=6.2527x10"° ps’/km, B,=—605314x10" ps'/km, fs=
—3.3086x107° ps’/km, B=1.2379x10" ps’/km, =
—43681x10°"° ps’/km, Sg=1.7687x10"7 ps*/km, o=
—8.9723x107" ps’/km, f,y=4.9736x10% ps'®km, f;,=
—2.5042x107 ps''/km, £,=5.7033x107% ps'>/km. [ 1
(a)~(b) JIT 7R A XU T A Joi 1 €6 180 A1 141t 4 D A
ARG AE SR Bl AT 5 i AR At 2 18 . NI ] LU
A 45 & O HOR P ZE A, WG K 53
NAE AT AN SR (O X I, FpE] A TE R @R 7E
XU AT 5 T A A% 1) 8 i S5 AR Le o
B B A A B ANE . T EEARA
JIT 25 R A T K BE R, T LA 2 S

15+ ©®

—_
(=]
T

W
T

Dispersion/ps/km-nm

600 800 1 000 1200 1 400
Wavelength/nm

1 (2) ECEA B ERM LR, (b) FAR LR Hh 2k

Fig.1 (a) Dispersion distribution curve, (b) Relative group delay curve of the double-zero dispersive media
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Fig.2 (a) Waveform and (b) spectrum of cosh-Airy pulses with different sectional factors y,
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Fig.3 Waveform (left column) and spectrum (right column) of cosh-Airy pulses at different distances in a double-zero dispersion medium
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