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Fig. 1 Temporal evolution of input pulse and Stokes pulse

along a single-mode fiber
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Fig. 4 Waveforms and spectra of output pulse and Stokes pulse when input pulse propagating in a 1 km-long fiber

Wb 2T S B i A e 2 S K e A W K X
LM A% i 2o A 9 JC R RS Wi 3 A A 4% i o e R

AR L RN AR 5 5 | A WA WK AR A 0 i ) i A R T

1101.8

Power/(x10*dBm)

Power/(x10°dBm)

NwW R N

—

1101.8  1101.8 1101.8
Wavelength/nm

1101.8 1101.8

(a)Spectra of stokes pulse

1053 1053 1053

Wavelength/nm

1053 1053

(b)Spectra of output pulse
35 B B A8 A fF B ED W BRoom A8 stokes St By 4135

Spectra of output pulse and Stokes pulse when input

power reaches Raman threshold

- g ________ — Stokes pulse

[ FPSON
1 1Hnc/ I

(b)Stokes pulse

1101.8 1101.8 1101.8
Time/ns

(d)Spectra of Stokes pulse

1101.8

it HER A A 22 s AN T



12 39 AR+ 5 ¢ R ARG RD S ik b R SRS 2T v A 32 00 5 O A AT 5 3201

2 KEWERALXT SRS 3R iy HI Hl

JEEFH ) SPM SRS H1 32 A B O S5 1 &
PRI, 1) By 28 [ (R 23 B LU AE A/ Lo 35 0010 3
. R B A AS U] DA 2F 305 19 ' By 48 9 B
IR R LABR R SRS RO A BRI #) SRS
RO, B L 1 2 125 AR 2 SR P R T AR R DG 2T

K5 25 th T Ak e g 0 7E % e B AR £F
(Single Mode Fiber,SMF, A = 80pm”) , 5 [ f1
3t £ (Large Mode Area Fiber, LMAF, Ay =
100pm®) Fl — Fl BL A 1Y )6 F &b 7K 5% £F (Photonic
Crystal Fibers,PCF, A =530pm”) H1 /& i i}, H 6
S o 2 f B 25 1 AR AR OO0 ST B DL L E AN [R) B A TR
R A G AT i = 1R (B A 5 RN ) 15 5 1
T AN FH AL [RIRE A 2% F o i 2 (A iy ) R
T FROGEF A5 5 RE A/ [ I A P A I ) 5 1 [T
6 4345 H T 80 um® 530 pum’ B LR {5 5 ik wp
R IR Jef A s P AT B L 530 pem® AR T BB 41
A5 5 S B A /DS o rp s [T i AR

H BT 52 B sp AR 4k BT 7 22 Fon 2 A KA T AR
JGEF . X S £ 3 o U 2100 A2 Y 3T 5 38 00 A 5
W45 0 A P RE LS A 2 B AT AR BT PR RE L S BT

1000
2
2 900
=
o
E
£ 800
'O
3
5
£ 700 |
(=W
600 s s s ‘ ‘
0 50 100 150 200 250 300
Distance/m
B 5 SMF.LMAF fr PCF 3t 4 A 4 ik o 58 [ 1% #r

VBB o R A
Fig. 5 Intensity of input pulse vs. transmission distance

for SMF,LMAF and PCF

i — Output pulse

Power/(x10*°W)
ESN

3,
2,
1,

0 i i ; ; ; i i ; i
-10 8 6 4 -2 0 2 4 6 8 10
Time/ns
(a)80um?

— Oufput pﬁlse

Power/(x10°W)

-10 -8 -6 4 -2
Time/ns
(b)530um?

B 6 80 um®,530 pm® H W AT 4 ko 8y %
Fig. 6 Waveforms of output pulse for 80 pm® and 530 pm?

mode field areas
AN BE A7 T AR R TR AR N K Z S & BT
S ABE T AR 2 R A {ELA S8 ] T Al R RO Y
T L B ARG LA B R AR I R R 2 ik
B 4 500 pm? i ) BK oh g (E D R L 6 MW,

U R T B 2 19 BT AT LA 280 ) SRS
SEARLR RO, LT B 2R A R g e
J RS R B A TR AT R AR B A Ak 4 A
J7 % T LA RS S 56 T T R — 2 R R AR A
ROV A BT B AR B

3 #Hit

AR SCUAESAE J5 ¥ 50 i 1 7E ICF Pk #8 R 48

WL R R Bk R (KA 1053 nm W FRAE T LY.

Jik 8 FE AN AL O T8 AR L EF ) SRS B0 . WF 5% 45

BT R R B A 6 £ R AR SOl ] SRS Xf

ok b % f Jo 6 19 B2 ) KB TET AR % PCF A A] BE L

ICF RGeS i % S A o, 45 TR 19 TAE 2T

AH G 52 56 B9 FR B SC B Af 00 T #EH SRS 1A 2L

J7 s ROEIK B TE R G0 b B AR R PR

ZRMES%

2% 3k

[1] WANG Jianjun, LT Mingzhong, DENG Qing-hua, et al.
Polarization control technology of fiber front-end system in ICF
driver[J]. High Power Laser And Particle Beams 2006, 18
(5):803-806.

TR ZE 0 op XSS5 4, S5 TCF 3K 3l 3§ ' 27 1 3 5 56 D 4k 5
AL, SR#O6 5 R F 3. 2006, 18(5) : 803-806.

[2] WANG Chun, CHEN Shao-he, MA Zhong-lin, et al. The
realization of the arbitrary shaping of the laser pulse by the
integrated optical modulator in the ICF solid-state laser driver
[J]. Chinese Journal of Quantum Electronics, 2001, 18 (5)
411-415.

BRI T B S5 AR OL A% 8 1 4% 55 3L ICF [ A
R IR A T OB Mk E R L], B F B R L 2001,18
(5): 411-415.



3202 T o 38 &

[3] SHEN Lei, CHEN Shao-he, LIU Bai-yu, ez al. New temporary R g B 2 ns R AR 8 T SR SO X O 27 B A4 B SK
pulse-shaping system using integrated optics technology[ ] ]. FE0T]. 224 .1998,18(10) : 1362-1365.
Acta Optica Sinica ,2003,23(5) :598-603. [7] GU Jian-hui, LI Zai-guang, CHEN Shu-shu. Study on the
A R N E 5. R 6 2 B R 04 38 Y B 8] ik o interaction and dynamic process of high-power laser beams
BIE RG] o622, 2003,23(5) : 598-603. with material(J]. Laser Journal ,1992,13(2) : 57-61.
[4] LIN Hong-huan. SUI Zhan, WANG Jian-jun, et al. Optical SEEUE TG BRER IR, B RE O 5 AR B T R gl ) 2
pulse shaping by clirped pulse stacking [ J]. Acta Optica S FEBEIE L], ot A, 1992.13(2) :57- 61.
Sinica ,2007,27(3): 466-470. [8] AGRAWAL G P. Nonlinear fiber optics &. application of
MR S B R AR A R WK Bk e HE ARURT T O Bk i R TR [T . nonlinear fiber optics[ M7J. JIA Dong-fang, YU Zhen-hong,
He2E R . 2007,27(3) : 466-470. transl. Beijing: Publishing House of Electronics Industry,
[5] HU Zheng-liang, HU Yong-ming, ZHAO Ming-hui, et al. 2002.
Analysis and simulation of optic fiber pulse stacker[]]. Acta AGRAWAL G. P. JE& N =i 5 0 M. SR,
Photonica Sinica »2006,35(7) ; 966-969. AR . db Tl T Tl R A 2002,
BIE B W37 I B T 465 S 2 Ok b 3k B 1 4840 3 7 L . [9] BARNARD C W. MYSLINSKI P. CHROSTOWSKI 1.
6T 2F )k, 2006,35(7) : 966-969. Limitations imposed by stimulated raman scattering of 1550
[6] CHEN Fei, MENG Shao-xian. Damage of optical glass nm high-energy pulse transmission[ J]. Journal of Lightwave
materials with 2 ns large aperture high power laser[ ]J]. Acta Technology »1995,13(2); 115-119.

Optica Sinica,1998,18(10): 1362-1365.

Stimulated Raman Scattering and Its Suppression in a Single-mode Fiber
Induced by High-power Nanosecond Optical Pulse

LI Ya-bin,JIA Dong-fang,PANG Song-tao,LLIU Yang,ZHAO Chuan,
WANG Zhao-ying. GE Chun-feng, LI Shi-chen
(Key Laboratory of Opto-electronics In formation and Technical Science ,College of Precision Instrument and

Opto-electronics ,Engineering , Tianjin University , Tianjin 300072 ,China)

Abstract; The influence of stimulated Raman scattering (SRS) on high-power (peak power ~1 000 W)
pulse with a pulse-width of ~1 ns propagating in a single-mode fiber is investigated numerically by solving
coupled nonlinear Schrodinger equations including Raman gain, pump depletion, self-phase modulation,
cross-phase modulation and group velocity dispersion. The evolution of input pulse and Stokes pulse is
analyzed,and suppression of SRS using large mode area fiber is shown. The results show that SRS can be
suppressed effectively when using photonic crystal fiber (PCF) as transmission medium for inertial
confined fusion (ICF). Compared to conventional single-mode fiber, the signal loss is smaller, and the
central-dip in output pulse is lower.

Key words: High-power nanosecond optical pulse; Stimulated Raman scattering; LLarge mode area fiber;
Nonlinearity
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