%38 5 8
2009 4 8 H

P/ R S
ACTA PHOTONICA SINICA

Vol. 38 No. 8
August 2009

I o) AL K R AE S 1 W A £T
(3 TESRERpA N

AL, RKFR,XE2H, LA
GO RK a. T EWL 5B S (SR 5EE TR b. ZLE W MACH #8450 % K7 410082)

O EANELBELE AR L R KRR 5 AT E e 5 A A 2 et g SR AL DL Ty B, AT
RTRFN RS ERAREHERAT RALT P ERFRG Y o BEL B L. R
LRAN BRI, R A RRF IR T ZAH A B AL AR AR F e e T
BP0 F A GBI EMGEMEBREARTNRAE, AR EENE. ANIKT 2R
FARSINT SRR MANRFTARL T AR TINT A B, W L4 TINT RS
B AEAFIR T EMRE S ERERLGREIL ).

KR LT SRR R IR s % 2 A R T A2

FESES . TN253 Xk tRIZED A

0 3l

I S G IR AE DG A I A ) R S L R DL
P A A o SRR AR AR G A5 T I A A
475 P T R MO 27 A 1 38 58 I 2 1 A0 A
A8 RO D) E 8 Ay 7 A T I P A T
B e el S B B2 A T
PR 254 1B RO 2R %58 O F i iOe e R —
AT 1B A AT @R (ZDWs) 1
Je T A AOCER R HE A BRI T — BEARE B A (4 AL
Rtk ORGSR AT 5SS H AT, HT P& il
PR BDOE T S IARC LT P RIS S O A — LS
FIHEGEWFFE. X T ALK o 1 1% i, Hilligsoe 58 A
fifp T 1 5 2 10 A A 3R o L5 L9 SR AL [ 4 T e 245
R Genty 3 AU Ay 3 2238 7 A 1 B T 1Y
L 2 OO R B AR B I JE
SIFA B OO RS i E O R B i KT
AT RARCR TE 3 6180 DX A @ 10 xR D 4 L
B AR 1A Jk e 4 A2 A — B S SR AT
T ) JRE T AT I ) AN RS Y L A2 2 RIS Y
TEH.

WEZIFLME AR LI — R AR ENE. B
HT Al 2 A € OO 22 ) Y E A 5 B R AR S Y
I R B R ORR O I AR E D B
—Fof i A AR AE G AT Y SR K R R R 1 D TR
PG R L A R KT A AR L O R FRE

[

TARARMFEALER AL PRI EBHERTRKS
4 (10576012) F 84
Tel:0731-6550131

WK A5 B #:2008-07-26

Email; yxyxccy@126. com
%= B H:2008-09-03

XE4HS:1004-4213(2009)08-1781-5

P2 (& 0 AE 0 fh BK vh b B AT A7 P8 Bl T Y 1Y
KT M R — R B L e AR DG 2T A L R
ARG IR 2 IR L BT DL B AU o A R
JE W 5 B S MR SR AR AT 0 BEAY. AR SCR JH A e L
Trik AT BE B B T AT R R
(ZDWs) I 1 di PR DG 2F v o I 38 0 TR ik e 14 4%
LTRSS EIDE ATURIIFEREa 37 Pugte o8

1 EipER

T d AOG LT o i S 1 A R AR W S 2R
Rt # . HOG 1 A R 6 2F v AR 23 9 JE L 1k 2K
o7 AL S DG AT A 3 A R L CHE A e
o B AR LR PR E 1 O R R A L st (D

oA

] imﬁm amA o LQ
oz 120 +17\ 1+woat‘

[AGD [ RUDIAG = 7d] (D
i Az ) R IRIE . = U CEF J7 10 /Y
Tl iRy . ¢ JEERK ol g () 2 4L B L wo A
IR JETT I 2 B PR m By R . S UA 0
S — IO I [ ¢ B B R R Hh B S R Y
P 383000 . 5 R AL 2 i B AR L B (L) 22
TR, R S B R MR LT 2 B I YL R (o) Al
L5 N
R(O=(1— f06(0) + fuhi(0) (2)
R fre 278 L 0 W6 E 4k A Al 1 ST . 72D
TR L fe=0. 18 hy () J2 Wl 52 0 37 bR K, 3¢

h[{([):

2

=t

o+

2
T1T2

it':'j st =12.2 {s, 1, =32 fsvﬁﬁ(l)%%/ﬁiﬂ@é\

exp (—t/zy)sin (¢/7)) (3)



1982 T

¥ 4 38 %

T E B EECCHOD) R B AR AL i (SPMD | B BE
VU VR AT CEW MDD T o i
(SRS) % & FhAR LML SO . B B4 48 19 0% 7
VR £F 1 5 A 0 K 4 i) & 750 nm Al
1320 nm, @A & 1,0 F A Z @B K $
TF1) ) X 38 Ay 52 € 1K O 0 0 O T (0 i X 35
F18 5% Rf 8 AR e I ) U R R G 0 e R T A R 8 TR
KR AWK, BUEBL b S K 804 nm,
JELF B B U, X R SO E 15 [,
Hbh W @EEt = —9.819 262 496 ps’/km, H4F
NI B A = 1. 666 pm®, JE LM R L
y=122 w ' km'

I (self-steepening)

100 F | |

REEY CENTER.
100 |
-200-

-300

Dispersion/(ps * nm * km™)

-400
400

|
|
I
I
|
8

00 1200 1600 2000
Wavelength/nm

H1 BANEEHERALTRELFNE TS &
Fig. 1 Dispersion profile of the PCF with two ZDWs
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Fig.2 MI gain spectra in PCF with two ZDWs
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Fig. 3 The generation of supercontinuum spectrum in PCF with two ZDWs
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Fig. 4 Spectral evolution of femtosecond pulse along with normalized propagation distance in PCF
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Fig. 5 Temporal evolution of femtosecond pulse along with normalized propagation distance in PCF
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Influence of Noise on the Propagation Character of Femtosecond
Pulse in Photonic Crystal Fiber

CHEN Chun-ying, ZHANG Jing-gui, WEN Jian-guo, WEN Shuang-chun,
(Key Laboratory of Micro/Nano Optoelectronic Devices of Ministry of Education

College of Computer and Communication, Information and Communication Engineering , Changsha 410082 ,China)

Abstract; Using linear stability analysis and the standard split-step Fourier method, the influence of noise
on the propagation character of femtosecond pulse and the generation of supercontinuum spectrum were
studied in photonic crystal fibers with two zero dispersion wavelengths according to nonlinear Schrédinger
equation. The results show that the initial spectral broadening is mainly due to SPM whatever there has

noise or not, but noise increases the speed of the breakup of pulse. Comparing with no noise, dispersive
waves appear in a shorter propagation distance. Higher-order soliton splits into many fundamental solitons
in the later propagation, and the noise weakens the walk-off effect of soliton,and suppresses the soliton
self-frequency shift. So the moving of the pulse energy of the anomalous dispersion regime into the longer
wavelength becomes weakly.
Key words: Photonic crystal fibers;Femtosecond pulse; Supercontinuum; Nonlinear Schrodinger equation
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