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Experimental Study of Overcoming Laser Rod’s Thermal Effect with
Stimulated Brillouin Scattering Phase Conjugation Mirror
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Technology of China, Chengdu, Sichuan 610054, China)

Abstract The beam quality of a single-rod Nd: YAG laser can be improved almost up to the diffraction limit by
using a phase-conjugating mirror (PCM) based on stimulated Brillouin scattering (SBS). As a single Nd: YAG rod,
whose thermal lens, stress birefringence and depolarization are surveyed experimentally, the stable output energy of
20 m] with pulse duration of 11. 8 ns, which has perfect beam quality, is obtained at repetition rate 5 Hz with pump

energy of 10 J when the start cavity is the concave-convex cavity operating near a limit of stability in the g diagram
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and the SBS phase conjugation cavity is optimized.
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Fig.1 Schematic of laser resonator with SBS PCM

1 Yy B8 AL 7 5 8 PR 4 1R 23 AT ST TR R U S
B, RTINS R B 7R 3 B B DK B B R
EAS BB ARE, Aapdsr, TR Z AR
DR AR O I HRGE iAE A SE DB AR L BE . 3234 B
BB R By 5.0 cm, M F HIJ5 R W 8% 1. 06 pm
2.1 ZHHERNBESHIRFROERE

SZA BLDK O R A i R 0 s ) R AR
1B BOLEE 7 A PGB ST S B E 0L T R A %
WA LI A A O

W 1 BTN B MRS RR 50 00, il R
42N 650 cm, BHL L BN 5.5 cm, J5 O Hi R
40 5.5 cm, B 1. 06 pm 397 RE, B Y 1 il R
2 600 cm, PR ZOLEREI P K 1. 06 pm i)
BOLAE A0 RETFE, FUBEREIN IS HbLHEZ
Bl AR AR M- AR . S R T, X A AR E AR
N R IE 7 A I BOL B 5 18 B 3 WA BL UK BT G
fH.

AR B 5 32 LA A i O S s e 90 32 8 EEL IR
SEOtHT e AR RS REEZE. HREN
9 St T 1 W Wi B B T 7 A B BB L B A O S T
P B TR 22 TG JE B R S X LR B B 7= AR

BRI A TR K A 7 B B ) RIS (R AR, (H R
REY RS HEHANESE, 5 RESR
TGS R WA, B A FE S,

SR E SR TIARRE Y -0 JEE AR DA AR A AN A
AT LASGE R MR M, B REFE IR R (AR R . A2
Bl M- i TARTERE IR T RE X, g S8 38
0.858 1 1. 153, IHCMF /A M- i i T 12 R 0
R (BB X B B e AR P SR TR R BN M-
i BT TEMoo #5197 ST R AR /D , B SGBE 42 [
PR AR K, 6B AR E TT AR BN 2 77 0 9 A R
AR . S5 R8O BB B0t KR 16
i vl A R e Ry AR A M A R X - o
RERMA TIES J.

2.2 Fifn BN a2 A8 A A HE e

323 B DK BN WOt A AR AL 3L B I vl 32 B
LN A R L SR A B MR, PRAE RO AR
i 3L HU B BOA L BE 1 , R A AT 7E D
HREIIRERKWRE, WE 1EHIL D MBOLE
A 0 AR AT LA BT AT DAGRIEROL B 282 . AR 4D
R AL B BRI, [T DLOK 3075 2 32 A B K O A A
SE Jrs 9 A B AR I DB R AR A, ARG SRR
LB B2 2. 5 mm,

32 AT B DK IR A A7 3t 98 45 B4 0 1 S B SR
[71E 2T T TS, 82 5 55 3R & T A ot
BE TR R, LRKRBA T Ik 4 H iR,
RN BETREBE R LN — T EREETITH.
LY R B Bl R G I B B R R
2.3 ZHHEINASHLRE G AHEE KA

W RO T R B R

ERIERZEE Ry 10 ], EE AN 5 Hz
Rl E ST > WA AL PE B A AR B AR A2 e B %
Sral s AR RS 8 M BB, L i R B
WA 2 Bios . SCHe R B, 1 BUR Al B AR AL VE
FEl 2 0°~0. 025° I , B A A7 3 H 58 I By 11-0™ JigE 5k
8 X i 4 B M) R WD BN 6 3 A e B AR 7R
1 LB R G H, D i AR A8 T 14 m], MfL
A LR R AT 4 m], XULPIRBATE
K HC IS T AR b A0 R B W A G R AR T T

3 SEEEREH

3.1 BOtER R PR R
PBEGABRNERAE 1 WERRE, E#



186 B 55|

# * 32 %

MR E I — &Ry 50 m WHBES . ERERR
BR/NRDOCHA BRI RENE. EEEBERN 5 He
Wiz T, 075 2 a2 B B B ik 02 BB B K AR AL I O
WK 3 pi, SEEH AR IARERFSBEL.

30 @
28
26
24
22 F
20
18
16
14 | &—=a Concave-convex cavity
12 + = SBS PCM cavity
10 L : : : 1
0 0.005 0.010 0.015 0.020 0.025

Slope angle of out mirror /( ° )

Output energy /mJ

B2 WAER TEL RS LREE
164 # BE AR AL
Fig. 2 Output energy as a function of slope angle

of output mirror

900

800 —— calculated result
700 < measured result

600
500
400
300
200
100

Length of thermal lens /m

10 20 30 40 50 60 70 80
Electrical pump energy /J

B 3 WOt IS B B Rz RE R ARk

Fig. 3 Thermal lensing of laser rod as a function

of the electrical pump power
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Fig. 6 Output power of the laser every five minutes
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