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Influence of Angle between Seed and Pump Beam on Brillouin Amplification

DING Ying-chun LU Zhi-wei HE Wei-ming
Institute of Opro-electronics Harbin Institute of Technology Harbin 150001

Abstract Energy extraction efficiency seed amplification factor seed beam pulse-width compression ratio and pump
beam pulse-width compression ratio versus angle between seed and pump beam at different energy ratio of seed to pump
were experimentally investigated. When the angle between seed and pump was 1 ~2 mrad energy extraction efficiency
seed amplification factor seed pulse-width compression ratio and pump pulse-width compression ratio were changed very
small. Stokes seed and pump beam could be misaligned by 1~2 mrad.

Key words Brillouin amplifier energy extraction efficiency seed amplification factor

SBS

1-5 SBS
SBS
1 SBS
Stokes

2001-04-02 2001-06-19
60088001 1999

1966.1— E-mail dyc6601@yahoo. com. cn



531

M, 8% Nd : YAG PIN 1 ns
Q 18% P, TDS684A
0.2 ecm Nd:
YAG L,
. . Srokes autpul
L, Nd: YAG N YAG NdYAG
Nd: YAG 8 M) gscillator i emplifier | n
~9 ns 90 m] 12 are P LiLe Al
ED2
P212 To %
Pz S L, », SBS amplifier P
P3 P3 14 SBS oscillator 474 undepleted
pump
L, SBS
10 cm Stokes |
14 P Fig.1 Experimental setup
P; 14 SBS
p, P 14 2
SBS
P,
P, SBS 0.6 ns
30 em 200 cm =6em GW 1 pm
Stokes
E, E »
ED1 ED200 ED2 ED200 Stokes Stokes
Stokes E ED ED200 Stokes
%
sof 1 th)
6 .
W
-
ki S
20 i B, =0 088
T EED —p, 20 A4
1wy e~ g sE, =553
1 EiE = ,
2.0 4.5 0 1.5 2.0 2.5 3.0 4. 0.t L0 1,5 20 25 3.0
Angle between seed and pump/mrad Angle between seed sad putp/mesd
iy ]
1.4 e} Z.0p & @
L8
_ 1.2 + .
oo _ : 3 14
1.2
f 3 2 " . L 2 1.0 2 i i J f i
0.0 0.% 1.0 1.8 2.0 2.5 3.0 & 0.5 LD LS 20 8.5 3¢
Angle between seed and pump/meac Angle betwean seed and pump fmrad
2 U a B Y

Fig.2 Energy extraction efficiency 7

seed amplification factor «

seed to output [ and pulse-width compression ratio of pump to output ¥ versus angle

pulse-width compression ratio of Stokes



532 29
Stokes
1 mrad Stokes
SBS
n= E-E E
a=E E B=W, W
y=w, w 12
0.5
18 ~30 MW
Stokes Stokes 1
Stokes
0.086 0.292 0.55 1.05 Stokes
Stokes Stokes
2
0.5
Stokes
1~2 mrad Stokes
3 mrad 3 mrad Stokes
Stokes
Stokes
6
g 0 =g 0 F,FoF, Stokes
Fie =1 cos 0 2
Fo=1 1+2°
0 Qg
r= 0N-Qp Ip
Iy g Stokes 1
~2 mrad

I'y 0 =T50 cos® 02 Qp

Qp 0 =050 cos 02 F,
g

Stokes
SBS
SBS Stokes

C. Brent Dane William A. Neuman Lloyd A. Hackel. High-
energy SBS pulse compression J . IEEE J. Quantum
FElectron. 1994 30 8 1907~1915

Allan A. Offenberger David C. Thompson Robert Fedosejevs ez
al . . Experimental and modeling studies of a Brillouin amplifier
J . IEEE J. Quantum Electron. 1993 29 1 207216
Shmuel Sternklar ~ Steven Jackel Doron Chomsky et al. .
Coherent beam and image amplification by Brillouin two-beam
coupling in CS, J . Opt. Lert. 1990 15 11 616~618

V. Babin A. Mowofanescu V. 1. Vlad et al.. Analytical
treatment of laser-pulse compression in stimulated Brillouin
scattering J . J. Opt. Soc. Am. B 199 16 1 155~163
Lu Zhiwei Liu i He Weiming et al.. Generation of high-
quality tunable-duration phase by phase conjugating mirror J .
Acta Optica Sinica 2000 20 3 389~394 in
Chinese

Yaakev Glick Shmuel Sternklar. Angular bandwidth for Brillouin
amplification J . J. Opt. Soc. Am. B 1994 11 9 1539~
1543



