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Analysis and discussions of high order chromatic dispersion and
non-linearity on the Gauss chirp pulse propagation

CAI Tuo
(Dept. of Physics & Electronic Science, Qiannan Normal College for Nationalities , Duyun 558000, China)

Abstract : By the non-linear Schridinger equation which satisfies the optical soliton propagation,according to the data
of literature and the experiment,high order dispersion and non-linearity affect the orphan pulse transmission analyzed
and obtained some meaningful conclusions:when the chirp,high-order chromatic dispersion and the fifth-order simul-
taneously existing, they can affect the pulse transmission characteristic very tremendous,and between these factors ex-
ist the mutual influence and the restriction relations. The numerical simulation indicated that when the parameter of
the chirp, high-order chromatic dispersion and the fifth-order selected some value,they have the gain effect and the re-
shaping effect to the pulse. These conclusions obtained in this article has certain reference significance to the optical
soliton communications’s practice process.

Key words : non-linear Schridinger equation ; high-order dispersion ; high-order non-linearity ; symmetry split-step fou-

rier transform method ; gain effect ; reshaping effect

5 BHDEHOR A (EDFA) 25 BRI SE AL, e £ T

1973 AR ATt ATDE T AT Ll f5
DAk, [ AR SR AR I AT T DA A% A T TR
AN TTER AT TIRA R B ML IR . I
AR, AT SE I R S IS AS W7 UG SR i
AGURE AW, 58 H SRR AR S TOLIT
o] 100 AR G, UL T R =L A LR R 15
Wi A G T £ A rh — e G R 2 1 4 4k
AV, T AN A% | T SR I & R A VA ] s 0

TIEAE AR R R EAE B A AR TR

AN 15 ) T S e Ay 5 B B S Y
WIE Ak, FATTAIIE , 1648 1B B I o0 15 iy R e
WER(fs) Bk e G 2 AR AL R, Al LA

EEWA : 5iMA A KL H (No. 200847) BE B .

EE®N 48 F6(1953 - ), B, Bl B2, BB 7 1 Lk
HRGEAEE TE IS, E-mail:ct163001 @ sina. com

W #s B HA :2009-11-07 ; {&1T H #5:2009-12-27



402 O S AN

5 40 &

TEIG % i B 25 0 [) ISP DR R I A5 06 o 6 o (S
BB, MK fesd B2 Sy AP (ps ) 2 RFD (fs) 4%
B R AL THOREF T AR K BT i, =B DL -
BRI R B AR LR B 5 MR AN 25 2800 5 2 AR
AR, SO A A AR LR M2 R B R,
SR ADEAST , EFE S YT BAE T AR AR
PRI B S BRI &8

I T DA e 3 kA BRSO G T b B AR o ), A
PR HRCH 7 v ) = i € 130 R 5 Ik v R Bk R 5 R
PR Lk 2R B0, B AL e bk b e e A e, AR i
THEZE RT3 T 038 0 bk b A% S e 1 09 A 3L
e,
2 BEREBRESHAE

ZWE G AR ( H FT A A SRR (B4
JELFHOR AR S T BENS iR RO G LT AR AR R 8
= W e = AR L (RN AR B E
AR RIS AETE G O, IR FE G £ rp
L4 T B IE NLS e

A i A 1

3
L) A 3‘;7“3‘+iy|A|2A+in|A|4A

(1)
AR (D) A5 R
oA
p= (DA (2)

sob b= 3p, Tow dp Tt sy a N =
oy LAV I A 1) AR , (R RO T
AR R TIXERR 55 00 10 o, B
I h 9B, 2SR DRIN AR X 5 1
R (2) MR

A(z+h,T) %exp(%b)expujh N(z')] .

1

input pules

=1
o

intensty

O i
-0.1 -0.05 0 0. 05 0.1

1/t

(a) FAfk i

eXp(%D)A(z,T) (3)

A BT R R AR DR X (3) B O

A(z+h,T) %exp(%b)exp{%ﬁv(z) +

N(z+h)] }exp(%b)A(z,T) (4)
FH X FR 2325 1 BL AR 6075 .

A(z+h,T) =F‘1{F[AW(Z+§,T)] .

h "
exp(;D)} (5)
2(4) PN (2 + h) 2 A 50, (5 AT phy 0 0 £
N(2) AT REAR TS, — M R AL aT ™ R
SEMIE S, D Gioo) o110 5 0 D o £

B, o S LIS AP B AR
3 HEWHEERSER
A A AR T Bk

A(0,T) = /poexpl -;—(1 +iC) (T/T,)"]

(6)
A, po s To, C 50900 ok s ) e EL ZJy 256 L ok o2} 5 A
WS HL, ko i D B Ao, JEEF RS L, FHL
Ao =1.55 um,p, =1 mW, T, =20 ps,L =100 km Jf
LRV BT 2 ny B 10 77 /W Sy 7, ) B Al 2k
FHCn 107 /m - W? Sy, = (0 AR A B
(2B ps’/m,, N IR MATLABT. 1 B0
T8 R IR | = €0 ORI T B A P BOR [ i (i
BT Bz ) k& AT s 307 ok b 42 i R 1k 9 52 i
oL

output pulse

intensty

1/t

(b) i th e

T =B 00 BRI T A 2 Ak [ I 2 I X WA WK K e 2 i e 52

Fig. 1 effect of third-order dispersion and fifth-orderon non-linearity onchirp pulse propagation character
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Fig.2 effect of third-order dispersion and fifth-orderon non-linearity on chirp pulse propagation character
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Fig.3 effect of third-order dispersion and fifth-orderon non-linearity on chirp pulse propagation character
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Fig.4  Effect of third-order dispersion and fifth-orderon non-linearity on chirp pulse propagation character
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Fig.5 effect of third-order dispersion and fifth-orderon non-linearity on different pulse width chirp pulse propagation character

HI& 6 KB, Sk ANk b i WA S5 =i G
AT AR LN 2R K00 0 e 5 — 5 (EL R i, AT
(AL )V FH B X Jk b= A2 38 £ (FEAS SCRYTHR A,
G VNN D)) O E S EDRIE <3 A (5 T
RPTEAH IR B, HEE2HR TE 1 2H

1.5
input pules
1
L
Q
12
(=}
Q
=
il 0.5
0 N
-0.1 -0. 05 0 0. 05 0.1
t/t,
() Afkoh

5 it AR PG , H K oh b B0 7 R AR, K
AR A R A B ORI R . X — A g A
R ROV AR XS €, T By AYMISOC R B
VAR — 0 E 1 i (L, EALE A fp it — 2
(1 B TR i S A TR

1.5
output pulse C=1.2
1
> n=5.07
2]
]
()
3
g o5 B,=4.12
0 .
-0.1 —-0. 05 0 0. 05 0.1
/1,
(b) iyt ke

B6 i (o BIORN 0 B AR LA s A bk e 140 4% 4 AT AT

Fig. 6 effect of gain and reshaping by third-order dispersion and fifth-orderon non-linearity on chirp pulse propagation character
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