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Abstract: Since most media of stimulated Brillouin scattering(SBS) are gases or liquids, the thermal collec-
 teristic of Brillouin cell in MOPA (Master-oscillator-power-amplifier) system with phase-conjugation mirror

tion or release within them will influence badly and destroy ulteriorly generation of SBS and its conjugation

230031,
quality when the repetition rate was augmented or the duration of pumping pulse was prolonged adequately.
It was experimentally investigated that effect of divergence of pumping beam on repetition operation charac-

1 5]

for improving the performance of SBS with high repetition frequency. The results show that repetition
operation rate of Brillouin cell can be increased and the temporal and spatial characteristics of SBS can
but the SBS threshold was increased and the pumped energy range of Brillouin cell was

decreased with the divergence of pumping beam was decreased. Meanwhile, the fidelity decrease somewhat.
Key words: nonlinear optics; stimulated Brillouin scattering; divergence; repetition rate
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B aent e, R R R MR BOR T B E BB SBS MBI R LS R, 1980 4R, HI
SRR e L VBB S BT Bespalov!®) BF5T T 2 R0 X BB (STS) M2 S IMEAT (SBS) , &
BRI, STS 5 SBS WS SMMEY JHEM T T/ ARBEMITHREAHES, KHL
BEDE LR T 2806, BIEE CBR 1T, BTEENENRS, MRANHRHERLTERMW SBS
RILEEA . L, KSR EEMFEHIFLT, RBHERNAEEN. ASCRRMTH LR
TR XA BN R B AR, 4 A 07 BRI N B A EAE RN, B SBS ERREEA R
FE R I B B

2 FRWOHT

BEIR AT L 32 ey R R A SRR AR, ARE, Xt TR HT R A s S A
PRI, X PRI A0 5% e B G CE A X IR A R R AR T L RRE 2. HRA D, AR
B = 4/kD R B 6 R BB A AU I R AR I W, SRRIER ) .

Wer = 2mpCi/ (9 /0T pck?, (1)

He k=2rn/) HHE, AWK, o ARERE, n. p. Cp M T HFANRBITHR, FE. EE
HFRRE, We BESET: YHBRERIET We: i, SREUERTTLIZES R, i MY T/E, &
M, fEmBERMFEE, BMEARMEAIKFRERTE SBS A BRYAY BN (RRERTTH o) MR R B
PR, BEEN, AT, RATE o PEN BN SO SRR AT W i, SREHEEE
A AT A B Y.
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Ter = VVcr/Ptha (2)
B 7o EHT o', SO, WOHCTE A = 1 pm MAADERIS S, i L5
Ter[ns] = 0.1/(c - afem™1]), (3)

(FHES WV ERTEE R R 4) H c hEZThEtE, RS, HEARERE Py KL E
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REAMEREBIE Y S MAERILEER RS LT, W00 2 TRt

Ter/ 70 > Tas (4)
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¢ fro .
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BskEY, BT SBS fEHRETRIN A Rtk st 5, SBS MR VIR EN HRA R, 4

afem™'] <

(5)


http://www.cqvip.com

P 000 http://www.cqvip.com|

5 2 3 N ZFE: WGBTS B A 223

R, R EMET SRR R FREKT&SFBOR G ESE AR EIRENTH
FHRE. XERNEEFLIREE L.

3 SLBRE

ASCE R A LR R BN 1 BFR. Nd:YAG 3 Q BOGHRS #5840 Hh Sk BOGRk 35 23 ns, 838 1.51 GHz,
CCD REHEGHIHEMAE 2 FiR. WK 200 mm, FELULFERRE (2=0.0119 cm™') . IRk &4
AR, KRS, W5 mm EARGHREG S, WA ERERASY 1.354 mrad, £ f = 100 mm
BERREEEAFE REER d % 0.104 mm, JEHRERA 0 13.08 mrad) . A 4 FPREF (K
KER M = 4), BRKETF o = M/V2 = 2v2, KW RBEERESR d = od =2.83 mm, JHREHAHE
N0 = 6/a =049 mrad, BELRARNBERREFEAFNREY CREEERLS 0.05 mm, SEREBALN
28.91 mrad) .
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Fig.1 Experimental setup. 1 Nd:YAG oscillator, 2. Glan prism,

3. Nd:YAG amplifier, 4. aperture, 5. 4 times telescope, 6. 1/4 wave Fig.2 Far-field spot of oscillator

plate, 7. f=1000 mm lens, 8. liquid cell output

LW PR NTHE T Ty WE (RHCRBARKR) AT RE ERCRHAR/D) HRELTREU
AR EEFRIBEE, RAGMKGIG ARG, EBY6, ARERRET WY, 3
R T A RN A R R AR TR R R, B A& MOPA RGN RER S RMRER (ERASE
fi BN A RE R HYSC K.

4 MR

BATERHEET TP HRER MOPA &R47E 1 Hz, 5Hz. 10Hz., 15 Hz EEMR FHBHEN,
HEHFWHRERESE M EMB P AHIEEE. SRWE 3. Bs5. B 6K in. B3 EZBNTE LS
FREEMEN 1Hz, 5Hz, 10 Hz Bf MOPA REIH WL ese, AR 2 m AEB SN A TH
LREMMN S, RADE 1 He AT EMWHZBH BRI, 5 Hz B2, 10 Hz B EHIH B AE
£, T 15 Hz B BTG BTk,

Fig.3 Output near (left) and far (right) field spatial Fig.4 Output near (left) and far (right) field spatial
profiles of MOPA system without telescope operating at profiles of MOPA system with 4 times telescope
' different repetition rate operating at different repetition rate

B4ZBNTELDHREEHEN 1Hz., 5Hz. 10Hz ., 15Hz BEEY RN MOPA R4k
HIILGEE, ARTE 2 m EEERN A TE LREN MV ES e, WEE 3 ME 4 /[ W: 1Hzz
Femd, LY RBIALH SBS LHE (B 3 F) LAY RE (B 4 ) WEE, XRANEY RGN ZHIEER
B, FRE 2 A LARRSHBEEEER, FAERLH I MmERTT S, SEOERHEAR
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5y, AR — KB IR R R PR T, B SBS IS, ZEIEEM, et If
MALP R IR R A, BHEE B SHIURNIES, NETRARY BB EA TR, BWitaLmn
T SBS WAL, & 3 5 10 Hz BrrdsBE. (ERIEENR. MY WERFRLRBME/ N, SBS By
BRI B, 10 Hz (A LFERE, 15 Ha(B 4 B) 0 TARREITREZ BN T WEEAT 10 Hz(B
3 1) WTARRE. AXER L, EMERRERGT, EHSAEA/MYREBBRE RN, FW b, X
THEEBSEMBOCRAE, ) XESHHE, TFERMEEDS, Bk, BORELHERA, T4
SR BURRER ], AN R R, BEREA BN ERSHIRYEB.

# 5(a) 1 (b) 254 H T XY WEMAY KER MOPA REXEMILEE SRMREIXR. NE
R, FYREEE (NE (b),SBS MRS RERS. HERERM. EEEEK. RIOAXERS,
REEB/M AR PR RN, BN E T RER A T RREGERE0E, MEER
LR R EMR AR Y, EASE AT ST R TN SBS BER MM REE; i, £
BEALH) DR EE S, SRR LR BARRER, FER AR WIR & A2 E
% SBS MBI FARERE SRS, HATERTE F it G R i (N E =
REE), ARHDCHMZ RS, XHURE 4 FETAEFINLEERME 3 1 Hz ZHIEHREER
WJEE, R SBS g L4 o b,
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Fig.5 Output energy of MOPA system (a) without extender lens and (b) with extender lens versus pump energy

&l 6 B A JCY R EEET MOPA REMLETE. Heb (a) ABCKEF R RIER 100 V B RG4 HY
W, HESRE R L —BE. AT, MIEFE Y EQEBIEMR, SBS TR, HIKEESER
Ly IR AER AR 5 L B E D SBS, M2 2R EE AR RSB AEUER S, (55 K
MR R B 2 R B S (T 6(b) FR); HEKFELE 9~13 ns Z [A72E{L.

(a) weaker pump at 1 Hz (b) stronger pump at 1 Hz~10 Hz

Fig.6 Temporal shapes of pulses from MOPA system without extender lens

HHEY REETH MOPA RGN HHRTEAR L (L 7(a)), BY HEET T RECHRBUAR/D, B
RELEUD, T REEA I TR T B A 00, B3 RREA M 98 BRI A FE 48 5,


http://www.cqvip.com

P 000 http://www.cqvip.com|

%23 | XZHA: R R BB AT B I o B 2 S PR 225

BEMFHEARATS, SBS MERH, BIRM, HMHITGRER, KEESEE, 7 6~10ns
ZH; HMERWEENMERRNTE, SUBTHBAEL, BEYHE, HRE 15 Ho @R HEREY
B, A HBOE A HBRMUTE 6(b) M ZEEK (A 7(b) FUR), FEE, HKFHE 13ns £
A.

(a) common pump at 1~15 Hz (b) strong pump at 15 Hz
Fig.7 Temporal shapes of pulses from MOPA system with extender lens
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