$£33% WA
2006 4 3 A

FOE OBt
CHINESE JOURNAL OF LASERS

Vol. 33, Suppl.
March, 2006

X EHE . 0258-7025(2006) Supplement-0045-04

WEJIRHT X Nd: YAG H A XA RBOEHRE &5
Fe BB HDIE s 5 A A9
BEA RRE AR RE ROH BTH S ARN

' E TREYETREEER AR DL, W 4 621900
(Z@?ﬂ%&*k%ﬁ%ﬂ%SIE%%, W kY 410073)

RE SRADEHMERN 71257 8 BIE, M K 042 Nd: YAG A i i1 F 4 4 B BE 7 A= i B 7 XUHT 55 800 #E4T 7 4 T A0
BIE T AR RME R BT AN KO RA SRR Nd: YAG Bt EAA RN E W, HERAER
2R ST ) X 4TI 36. 3% B VBB » I ELIURE R — A 2 140 80 ) o 0, AL YE LR 0~0. 9997, KR IE T ¥

Sed A RAE GO WIE T HESR.

REBW  WOLHIAR; RS BB FHEE

hESEE TN248.1 X ARIAE A

Effect of Stress-Birefringence in Nd: YAG on Conversion Efficiency

and Beam Profile in Combined Disks Laser
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Abstract Stress birefringence resulted from the growth defect of YAG crystal is tested and analyzed using the photoelastic stress

theory. Combined with the test result, the effect of the stress birefringence on the conversion efficiency of large aperture multi-disks

YAG laser is calculated. The result indicates that it causes 36. 3% wasting in average where stress exists, which is a spatial

modulated function, in the range of 0~0.9997. The static transmission rate and the near field spot distribution are measured in the

experiment and validate the calculation.
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Fig.1 Structure of the combined disks laser
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Fig. 2 Photograph of the YAG disk in the stress meter
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Fig. 3 Calculation results of the intensity of the laser spot. (a) Near field beam profile; (b)relativity intensity
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(a) intensity distribution
of the probe light

(b) intensity distribution of the p
polarized light through the laser
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() light intensity distribution
through the 90° turned laser
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Fig.4 Measurement results of static state transmission
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Fig.5 Near field profile of the laser

1200
1100
1000
900
800
700
600
500
400

300
0

Input energy /J

—fitted line
—measured data |

05 10 15 20 25
Output energy /J

Bl 6 HHBMELBER

Fig. 6 Measurement result of the conversion efficiency




48 th 5}

ot 338

4 & e

EEEBS.AHTHTREEKRE SR
BN 3 ST S B B, B TR 9 LT B 6
HEHHB RN . 4558 3R P, 3% R Bk e X IO 8
W ETER SERRE A TCENE W, X
WHREHTH LR R RAR TAEETEMNRN S
WUHT 5 30N » JE AR B AR T E RS A R B B
H 2 E 53 mARS .,

s % X #®

1 Gan Fuxi, Deng Peizhen. Laser Material [ M]. Shanghai;
Shanghai Scientific and Technical Publishers, 1996. 187~233

THRE, PRZ. s (M1 bF. EEREER &R,
1996, 187~233

2 Chen Gang, Liao Liji. Crystal Physics Principle [M]. Beijing:
Science Press, 1992, 442~445
B Rl BEJL S4AsHh@Eras (ML . BEHRME,
1992, 442~445

3 Zhou Bingkun, Gao Yizhi, Chen Chourong et ql.. Laser Theory
[M]. 4th edition. Beijing: National Defence Industry Press,
2000. 168
BRI, RS B &, #ocbRE M1 8458, b EHE
Tk H AR, 2000. 168

4 Albrecht Kuske, George Robertson . Photoelastic Stress Analysis
[M]. Transl. Wang Xieshan, Huang Jiefan, Jin Yan & al..
Shanghai: Shanghai Scientific and Technical Publishers, 1979.
90~97
A, MEiRE,G B, BBEEHSH (M. F8IL, BAE,
& R EFE LB, REREHARMRR, 1979, 90~97



