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Effect of Power Saturation on Spectrum Expanding in Normal Dispersion
Region of Microstructured Fiber by Femtosecond Laser Pulses
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Abstract It is demonstrated that femtosecond pulses transmit in microstructured fiber manufactured by our group.
An 800 nm central wavelength of input pulses locates in the normal dispersion regime of the microstructured fiber.
When the average power of initial input pulses increases from 220 mW to 300 mW, output spectrum spreads to long
wavelength and short wavelength simultaneously, and the anti-Stokes emission in output spectrum holds on
dominant status gradually. When the average power of input pulses increases to 280 mW, the scope of spectrum
increases no longer. Output spectrum about 20 dB from 560 nm to 960 nm has been obtained by ultra-short pulses
transmiting in a normal dispersion nonlinear manufactured fiber.

Key words nonlinear optics; microstructured fiber; femtosecond laser pulse; effect of power saturation

= Hilligsbe &5 F HI B A XUE @ O K 090 1 i

UTAF SR A A 0 £ Hb R O ik o A% A 1
Zglk i AR B R T AT R A MO AT
BT R ARG AT i A RO K i AR R T
Je— SR G 5 1 S A A EL A A i TR AR AR
07 o R 3 52 0 H) 7 LR ARG 2 2 BT AR 00 3 e e 2 A
S RO A BT A B RN . — Bk
Ut » Gl4S F L 27 A0 2 MR R T AR L A RO T AR
AR R R BOB G, Dt 3 g Sk N .

75 B H:2007-08-25; Y Bf& 2 B H#:2007-11-07

EF A 3 S L O K o Y v K A
TP T A Z 8] 9 52 @K ; Zhang 25 P
WEHEFE T i A K i A A0 25 O WK X X2 €0, B 1Ot 1
ARG ER v A i SR KON S e s Hu 55 5
BT T B BT SR 1 1 S R D' 2T v i
7 A R G 35 B RS G S T S A W A
T 52 A 4% 7 1) i A IOk v LA R ) R o I8 7 A
AT JE ) B3 6 78 3 48 5 5 Pierre- Alain Champert

EEMAE . EE )5 R 54 (2005038188) i AL F ST RBHF T (20053100 Flie I K # R & TR H .
BB/ 261968 W, v A, #0821 A S 0, 32 22 35 0% 1 S IR e F S 3 A R O T 9 5T

E-mail: shuguangli@ysu. edu. cn



1042 LR % b 35 %
SR 2 PR AMIE 3R 58 G ep— g K e IE e
X 53— A8 R (KO 75 06 T S O 27 1 1 g o
B0 K 2 2 G HR HE S 96 S R E ] T S ol
PSR 2T 1 o B 2 2 KAL) 2 s “of
A B B S R O K o B 9 O 2 s ol
SO FAT AR T . A% SR 0 B 45 4 2T g
a

HEFT T RO MK ol 5 460 52 36 0 A HOK B o £ o
L K B F B B O T B0 IE 3 (0 B IK L 1 IE 3 B
% 528 T P K M 560~960 nmiy20 dBJE 55 3 &
BT — R S AR

2 JGEE SRS B BUE A
I FH = 5 o' 27 S AU X Bt M S T 1 A T A T
T BT RS R G R An & 1 TR A2 FL I
BA=3.73 ym. WEILEHRE d =2.74 pm, 05 H
12 doore =3.93 pm, AL T3 1 O £F 45 48 S B
T T BUET R B 2o 45 1 T 1 FTR 4 ik 27
F4 € B K (AR A T 2 (b) 45 Y T s MO 41 1
A RO T B AR v R R A . SRR
B %G B Z A HE K Ap = 1. 0082 pm, A<<Ap B
MIER AHUIX  AE 2 =0.8 pmif, OB R % D =
—74.4 ps/(nm « km) , 4 R AL X KA S =
6.3 pm® AR B y =0.04 m ' - W WEE
WEFE 25 L AL A2 38 A4S W] W3 3 21 A0 Ik BOZ G F 1
ENHEN RN R DN NI 3 € = TR i3
PSRN NI = Y (R B N (O DNITR RN

B 1 R e i s B L B2 LEBE A =3.73 pm,
WELER d=2.71 ym, FHEER dewe =3.93 pm
Fig. 1 Cross section of microstructured fiber, pitch A is

3.73 pm, diameter of air hole d is 2. 74 pm, core

diameter d . is 3. 93 pm
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Fig. 2 (a) Dispersion of microstructured fiber changes
with the wavelength; (b) effective area and
nonlinear coefficient of microstructured fiber

change with the wavelength
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Fig. 4 (a) Ultra-short pulses propagating in

microstructured fiber with the length of 20 cm at

different average powers from 220 mW to

300 mW, pulse central wavelength is 800 nm,

duration is 10 fs, and repetition rate is 300 MHz;

(b) and (¢) correspond to the short and long wave

band, respectively, in (a)
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Fig. 5 Expending spectra of pulses when the average

powers of initial pulses are 280 mW, 290 mW and
300 mW, respectively. The relative intensities of

output spectra are shown in logarithm coordinate
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