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High Average Power and High Beam Quality Intracavity
Frequency Doubled Green Laser

Ma Yi
(Institute of Applied Electronics, China Academy of Engineering Physics . Mianyang, Sichuan 621900, China)

Cui Lingling Wang Weimin Gao Jianrong

Abstract Preliminary influence factor analysis of beam quality of high-average-power and high-beam-quality
intracavity frequency doubled green laser is presented. The methods of improving beam quality such as optimal design
of resonator cavity and compensation of thermal effects are described. The corresponding experimental research is
done. With the control of beam quality, the green laser power of 63.7 W is obtained in a 8 mm X8 mm X 12 mm KTP
crystal with an M? value of 9.65 and an optical-to-optical conversion efficiency of 9.7% at a pulse repetition rate of
10 kHz, and the green laser power of 79 W is generated in a 8 mm X8 mmX 30 mm LBO crystal with an M* value of
6.46 and an optical-to-optical conversion efficiency of 9.8% at a pulse repetition rate of 15 kHz.

Key words lasers; laser technique; intracavity frequency doubling; beam quality control

Jiti I BEAT T AR DAY SRR B 5T L A5 R R R 2 A
RGO R O S Y PN RO A T RUTE R 2 R
KPR PR B 1 ' SRR

1 5] B

TESOE N T 45 BT U LA % ' v o 40 45 5 = 40
BT EREST . A0S (DL filis Nd:
YAG Jfi N A% I3 2% 6 3O 45 15 21 1 B K BE L I AR
ok B OB T I S R R A R e OE s 2
FOHRIE "o ER . iy T O A BT AR A Ji R A

PO A AT Jey 55 O R R R W TR R
WO A R AP 1T . SR JH UL o 35

BRESTINNNE SR S f o E I PIEZE RS A
R LR 35 250 e 9 KT 5 DT A 2491 g ) R I A
W2 GO e 1 2 P R R S o L DL ]
TR A ETBU 45 e D' SRR I PR A7 A 2RI O %

N T HEBE L AR IR ARG O & I S A
J T A 58 AR ZE 0 R T A5 ) 167 T L 7 4
B £ Dy SR 00 [ P RO o 5 ' R R 4% A £ Gl A R
RS o AR SO o B 25 Js AL A A3 80T i Ol oo B 2
Wi PR HEAT TR0 A B 4R T B Ol O R

LR I 25 48 L OL A Bk AT B AR O 4 mm (19 Nd*
YAG [BI# . filas B8 B ATHRR R 5 i fl s bk .
BB T 20 RS DL, 5 N A B9
U2 3 L0 5 6 A L A5 A3 2 51 B — 7 1 i 14
[ERIE ST LF LGS AU S/f 2 0
F10 PR 2R A0 5 A s 2 A O R RN {%ij‘éfr%%
filiiz 38 #2313 29 53 P LA A A 1A S 56 2 T A B B
HAF . E G R RS B R R I N IR B0t
(52 20 o WA T 52 e i H 30O ) D' SRR S ik

TEEB N D978, 5 BYHEIAFST 61 . A1, 32 %8 N B IR I0O6 48 5 0 A F9Y . E-mail: rufinecn@163. com



kAL o,

1o D1 i O B P A A RO MOL AR T Y 23

O 4 R R R DG R B i YOG B D R . T i S R s e
T HOCHE B GO L il iz 5 g5 0 A I 2 2 P X
W AR WA A A X R D 7R g Py AR il
iR J3E RN 56k 1 v A RUE AR TR SOBHE o e A B
R4 il R o J3E NS 3 AU S8 4 i 1 10 46 A 2 W AR
TEXLE R M LR 5 R0 T BOLE C 2808 BA K
18 22 1 AR IE I B » 05 B 18 15 9IR Jis 4 X 245 4 2 3
DL

5 . 20
?gnfgr Q-switch

SO RAR 22 R VA 51 Ak D5 AT W 22 TSRO R AN 3 2]
(1 it dz 7= A 1 AR Bk T 15 22 K B R R A HE— 25 T
K e 52 Wik HHHOE I C R TR . 55 Oh A L
S5 OEA TUPF R G S 1 S P R R W R I % 0t
P8 9B T 23 A T D' 27 TG P 6 S5 30801 R 33 80O 1Y
2N SR AR 2 P R A A 11 AR S50 RE AT A i A
(5 QA o DT 5 | O TR o AR A

aperture

Nd: YAG

nolinear
crystal

harmonic output
separator coupler

Bl A A SR A SR 14

Fig. 1 Layout of the intracavity frequency doubled green laser
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Table 1 Selected parameter and result of calculated focal length of nonlinear crystal
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