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Studies on Supercontinuum Generation in Dispersion Shifted
Fiber by Using Mode-Locked Fiber Laser
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(The Key Laboratory of Opto-Electronics Information and Technical Science, Ministry of Education ,

College of Precision Instrument and Optoelectronics Engineering, Tianjin University, Tianjin 300072)

Abstract: The 20 dB-bandwidth of 125 nm covering the whole C, L bands and part of S band of supercontinuum (SC) in a
4.2 km dispersion-shifted fiber (DSF) was obtained in the experiment, which was based on the actively mode-locked erbium-
doped fiber laser (AMLFL) with the repetition rate of 10 GHz and the pulse duration of 7.97 ps. The dispersion-shifted fiber
(DSF) was pumped by the output pulses from the AMLFL without being compressed. In a DSF, the supercontinuum results
from combined interaction of nonlinear effects including self-phase modulation (SPM) and cross-phase modulation (XPM).
The influences of peak powers and wavelengths of pumping pulse on supercontinuum (SC) spectrum were experimentally
investigated. It is clear that the generated supercontinuum could be broadened further when the pump pulse peak power is
increased; The broader supercontinuum could be got by optimization of pump wavelength; At the same time, the
characteristics of pulses which are filtered out from supercontinuum spectrum by tunable filter with 0.4 nm bandwidth were
studied. The stable, narrow optical pulses with pulse-width of 8.90~9.80 ps and time-bandwidth product of 0.44~0. 49
were filtered out from the supercontinuum at different wavelengths.
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Fig.1 Experimental setup for 10 GHz supercontinuum

Oscilloscope

pulsed light source

PUEDLABOLES T HA fT S X — A, B
B FR BT 5T 8 M S i 7= AR LR AR 7 . X R
FA10 GHzE 3h B 2 B 641 BOL A%, HAE1542. 6 nm
AT Bk P BIE AN A SR AN 2 B

H B 2 W] 0 0 I K i 58 240, 32 nm, Bk
FE7. 97 ps, I ] 98 AR 4 0. 32, Ui B 15 B i 2 48 i
P RR Bk v, 55 A, XU T %1 B8 % (sech? ) X i Hi Bk
AR AHRT TG E 20, KA —FH
AP AE 0, 3 UG 3% 3 3 B O £F Ot A% i K
R U IEHI R

o T HOGAS % ik eh 2 2 g, i B
S B BR A, B 0 A — 20 B R 4R B
T 2 T R AR BOR G TEA BB B ™=
B ESEE .

1.0 -— Experimental
© data
L= -+ Fitted curve
Z 0.8
=]
&
5 0.64
=
S
= 044
g
o 2.
S 02
(IR ...~
-40 -20 0 20 40

Delay/ps

A2 EFPEBEICLFBOCRTE 1542, 6 nm 4L KOG (), Bk T () A M XKL (o

Fig.2 (a) Spectrum, (b) waveform, and (¢) autocorrelation curve of the output pulse from the actively mode-locked
Er** -doped fiber laser



748 Xt &4

1% 25 %

3 EZBARSIT®

3.1 HEBEMEMNBELENTMW

Bl 3 A M T s KA 1542, 6 nm A, A4
BRWEAFEEDRETFHAFTAREKRRN
1538 nmM AN B IEL =AW B ELS . BTl
BRI AT ABABEENRE AKX, A
AL (SPMD 5 8 B 3 B A5 (G VD) Z ] I A8
HAEHSBOCE P I 1 E 48 300, B iR
FEH . MIEMEDIR P, 0.6 W HEINE 5 W i, 8
HESEH—20 dB %58 M 30 nm H AN F) 125 nm A4,
5K 2 Fis#5E bk vy uE A5 E, v DU B HE
ARSI R TR N . [FI B, B 38 Ty 2R ) &
T, 7= A W B T S T RE R 0, 9 EL T A& B
BAGE I B (R ABER D REWREE
K—, XEHTFHEHEEL —EHN, BEN
R T AR KREARTHWEREBBKX . MAE
JEEF i 68 0 K B 3 32 A A2 3 i) (XPMD | g
BRI (FWM) 5 B A AL ] 2[R M, 3 — 25 [ 3
B W W R FE 6 , [ A = B . 8 (TOD) I 8 FH
-, 7 A R B S, (5 ' T B i 4 U P R B

~10 4

20+
a0 /////ﬁ\\//pf/‘\\\\\

—40 4 5W
~50 1 /I\/\ SW4W
~604

704
804
~90 4
-1004

Power/dBm

1w
2W

P =06W
P

1460 1500 1540 1580 1620
Wavelength A/nm
3 ANFEHZETWENEELEE A, =1542. 6 nm
Fig. 3 Supercontinuum spectra measured at different

pump power when A, =1542. 6 nm

B4 B TRELRSBREEDKEREX
BRARER, F BB WL R
W85 R T LU Y, 8 o S 1 00 7™ A i ST TE (R B
&, HA Lz (0 A8 —E A, 4 B 2
PR B R 5
3.2 REBEEHRIM

JBEF v A i R SR TR — B 40~
200 nm, FI| F — 52 7 5 i) )6 U8 Be A » AT DLFE X AT
Bl AR — B Ab g8t B Rk b . B Bt O ik e i) 96 BE

MBS WP AR A K, S B ELEEA
SRR 56, BROA TE I S35 OGS B P, TR A
H i3z 6 Bk e % 18 A AL 9 280 0z 7 AR R A .
A FH T2 SUAR AL 98 Sl I 35 TR AR S8R 7 AR 1
B B AL S SO R 55 R A T, T A2 A A
) ] 0 1 35 SR AR BOMR B JE T R AR A T R, B AE
o 1 VIS ] P A T 9B Ak 9 S FR O Bk o i) B R R
AR o X588 1 Sl 78 v R8O B AR A
K, [ I 5 PR P AR R TEA R . A BT AR BE
VL » U 48 HH S Rk vh P A AR A T R T RS L O
ik v 9 S R R T B I 5 8 AR P A U A AR I
MR .

1404

Exp. )
1204 — Theor. - e
e

E 7

= 100+ e

E s

2 804 P -

= P

g 60+ /////

g 40 S/

“ /

204
0 "/
0 1 2 3 T3

Peak power/W

M4 BESERSMBNENXAMK
Fig.4 Spectral width of supercontinuum versus

pump power
F3 0.4 nm 7 558 T I 98 08 2 X B 3 A TR
W EHE IR 5 W B 18 1% L2 17 iR Ik,
kA O K 4 Bl 4E 1530, 0 nm A1 1560. 0 nm
BF BT AR gs R sy B an el 5. & 6 Pras . H B W] B
B T HIBKSESr 5124 9. 60 ps F1 9. 80 ps A4y , f [H]
RO 0. 48 0.49, R 7TAMTHEBES
T P JE At 3B < R 1 R Bk e B BE A TR FEAR . AT LA
R BRAE B SR P Y B A OB A 6 K b e
A58 2 — B0, A [l 4b U8 H O Bk o i 58 BE AR R
AH T 5 32K 58 B 7E 38 5 4% 17 58 3 L A 190 D638 L I A
RERMTH . HIAE R ERSE RGN, 8%
SEMMETHER-NMEEEMRE, G —L K
ABRFE . F3hb, BRI 28 I 7 58 Xt o Ul s A 4 ik b 1
FREWA LW, & O I8 58 B BRI A X
BEAT IR, BT Bk vh w] BB BB , Bk v BT B 2R LU A
FAZS T DRI 45 BT 19 45 R 2= — 20, R 9 Ok B W) 7 98 AR
B B AR AR FRAE



6 BARE: FASECAROLSE GBI b A B RN 749

1.0
] @

o .

Z 0.8] \

&

£ |

£ 0.64 !

=

<

2 0.4 f

E ]

S 0.2 ; !
0 S
1

525 1527 1529 1531 1533 1535
Wavelength A/nm

(0):

:

7.3 ps/div

B 5 7 1530. 0 nm P A X8 42 3 HE AT U8 B8 2 B 6 () LBk BE () B A SE B 4% (o)
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