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Abstract: In order to obtain 1064nm laser with high power and high beam quality, a laser resonator was designed to
solve thermal lens effect with a concave lens as compensation lens. The selection of the compensation lens was analyzed. A
Nd:YAG laser with a compensation lens and a plano-plano cavity was verified in the experiment. High beam quality 55W

1064nm laser was obtained when the focal length of the concave lens was 250mm and the transmittance of the output mirror

was 30% . This research is helpful to the design of laser resonators with high power and beam quality.
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Fig. 1 Schematic of Nd:YAG laser cavity
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Fig.2 Optical power vs. beam waist radius at the main section of YAG la-
ser rod
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Fig.3 Relationship of thermal focus and pump current
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Fig.4 Stable zone and misalignment sensitivity vs. pump current
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Fig.5 Output power vs. pump current in different conditions

S, g3 i R & G o 5%, 10% , 20% F
30% I M, , 25 5 K B 30% 1 M, I ROCR B4, 2R15 Y
1064nm B H R ER(ILIE S) o X2 H T &

o A R A A A TR N RO RE R B
o, DTS 21 5 o 9t DR (EUR AN R i i AR
A M T 1 DR A B e o MR BHLE 20 A, b
B AN 30% ) 40% LLBE . o T R U T
WA BRI A AL E B BUL, B AP A B
TR IEA 2

B A T MLE T — B A BE, A 200mm 4 Je
2 100mm, MIE B A A7 B AL . 13 2945 R0, fir
A BTt IR PR A e A SR TR B, A
BFEH AR, BEIESH S8 4 PR ETHR i I R — 2
ATAE R, B 4 AR E A 2R B R (R XY
FEiN%) 9 16.3A T 5 Hh XF I A SR BN 16. 4A,
PIFIEAW) G o AL A5 #efF (charge coupled de-
vice, CCD)3C 5% 1 AN [l iz ML T, SO 9 4 O B
O FETRE, ULIET 6. M FR BETR S O #2458 21 A
(AR B0, e I3 i 1 3 0 HOE A AR S 23R
S fibiz H U MR O B R gt DR e A
FEE 5 UL 17. 5A I, DR sl it 10% , Bt i iy
JCREICARA TN, S50 , 8085 , b T 2 RORE 5
HLAN 18A $ 5 19. SA, JEBE i B g o , 5
PRI 58 72 W 5 , WA R X I SO e AR X 3 5 1 2k
8 R AR 0 DX SR AR 2K ] SR R ) P (DL 4)
BT 20A J5, S5AE 2%, JLBES B2 46 e
DAL SEBER B s AL 6 iy K AT LA 21, fillis 1
TN 21A B YEBERY 7K R B 5 1] B A I AR 2 4%
U . S A 30% st S 8, R
Wiy 8kHz , fEAhIZ HLIRL M 20A IF, 7531 SSW 0L
o IR R R TR M ~4.0,,

bl
sa o0

Fig. 6 Laser spots changing with the pump current
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