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Abstract : An all-solid-state quasi-continuous-wave (QCW) green laser was developed by use of plane-plane cavity

with tow-rod birefringence compensation technology, LBO crystal was used for second harmonic generation. Two orthog-

onal acousto-optic Q-switches were used to sustain fully holding of the pump gain. 120 W at 1064 nm wavelength was

achieved when the repetition rate was 15 kHz, and the 532 nm average output power is 71W with a pulse width of 250

ns and a conversion efficiency of 57.5% from the 1064 nm light to the green laser. The 532 nm average output power

is 69W at a repetition rate of 10 kHz and a pulse width of 200 ns.
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Fig. 1 the experimental setup of QCW intracavity frequency doubling Nd:YAG laser
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PR K E H T o 69 W Y 532 nm & 65 H . 7
WM AR 1S kHz, Fli L 25. 4 A W), 4R 15
532 nm BOERCH R 71 W, M 1064 nm 3E
HHOEE] 532 nm AEATHOCI AN 57.5%

80

704 —u—15 kHz Z ]
60 —o—10 kHz

504 o/

A
¥

40 =
304 /
20 _

10 //’“

04 ="

output power/W

8 10 12 14 16 18 20 22 24 26
current/ A
13532 nm SOCH BT LR AT 2L
Fig.3 output power at 532 nm with the pumping current
P73 A I A [ i A2 A3 I ot ot Hh ik
B, MR ANIE 3 P, 2 8R035 10 kHz
FI15 kHz, 5t D53 550 2 69 W A 71 Wk, Xt i
[k 55 53 31 24 200 ns 1 250 ns, I i 25 R G 4
(a) 1 4(b) PR



400 ot 5 4 sh

415

s

CHI 20.0 oV M 250 ns CHL J

(a)532 o TR 10 kHz W7 0B
(a) oscilloscope traces for 532 nm with pulse

repetition rate of 10 kHz

..................................................

...........................

R RN RN RN

1

CHL 20.0 @V M 250 ns

caL /'
(b)532 nm TS 15 Kbz IEFAEHI 55
(b) oscilloscope traces for 532 nm with pulse

repetition rate of 15 kHz

& 4 532 nm &2 10 kHz #1115 kHz B$075 7 bk 55

Fig.4 oscilloscope traces for 532 nm with pulse repetition rate of 10 kHz and 15 kHz

N T PR SOt PR 2GR TR
PR N OA K B (B 532 nmo @ R
1064 nm $EFENLH 5 ) 8972, K LBO & K S 1]
TR A o S St o B AR A RN 2 A i)
ME T AT AR , B N IEIDE )RR, AT
MBI e e 0R (X P T 1T I 255 8O 2
SR TR A B IR 0 o A E R R BT
H, B S ORIE 1064 nm 37, R i 4 A FERE
B/ AEBLRTAR 55140 532 nm BYRCATR . 1E
Al 25 7F A2 B0 00 T, T 4 A 508 IS
532 nm SRR H D 23 Bl I R A 922 AR 0 AN
5 Bike AT LA 40 ARG 5,532 nm
2RO6 A L R BTN, A Y 25. 4 A
5,532 nm AFHOEAHH DARIK 75 W, SIIARK B

80-

704 —m—No mirror with 532 HR&1064 HT ../‘
—®—Add mirror with 532 HR&1064 o

60 4 e

50 /

40 -

30 /

20 ]

104 /’
0]

-10

.
v

output power/W
.
\

current/ A
E5 A KBGEFG 532 nm SO6H 1R
Bifi 0 FL O AR bl 2%
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W Z TR P R T 4 WLRCRAN AR 2,
X A] BB R I 1Y) S P I o A G
3%

RO Nd:YAG @ (A H3 40 90° Jie ot i M4
IREOOAT I, BUROGTR Qi LBO b 4 5 P A%
B, SEPL T IR EE SR 532 nm SRGHTH . TR
THPNEh 480 W, H A2 M5 %8 10 kHz B, 3845 532 nm
gt D3RIk 69 W, ik 5k 200 ns, Y HE AT AR
15 kHz,532 nm Z5G4 1 D3R8 71 W, k58
250 ns,

S Xk

[1] Honea E C,Ebbers C A,Beach R J,et al. Analysis of an
intracavity-doubled diode-pumped Q-switched Nd: YAGla-
ser producing more than 100 W of power at 0. 532 pm
[J]. Opt. Lett. 1998 ,23(15) : 1203 — 1205.

[2] Konno S, Kojima T, Fujikawa S, et al. High-brightness
138 W green laser based on an intracavity-frequency-
doubled diode-side-pumped Q-swithed Nd : YAG laser
[J]. Opt. Lett. ,2000,25(2) :105 - 107.

[3] Konno S, Fujikawa S, Yasui K. Highly efficient 68 W
green-beam generation by use of an intracavity frequency-
doubled diode side-pumped Q-switched Nd: YAG rod laser
[J]. Appl. Opt. ,1998 ,37(27) :6401 — 6403.

[4]

Konno S, Kojima T, Fujikawa S, et al. Efficient high-pulse
energy green beam generation by intracavity frequency

doubling of a quasi-continuous-wave laser-diode-pumped



S EASHERESE Nd: YAG/LBO G060 5 401

ot 54 4 No.d4 2011 o B
Nd: YAG laser[ J]. Appl. Opt. ,2001,40:4341 —4343. [7]
[5] Blachman R,Bordui P F,Fejer M M. Laser-induced pho-

[6]

tochromic damage in potassium titanyl phosphate[ J]. Ap-

pl. Phys. Lett. ,1994,64(27) 1318 - 1320.

Feve] P,Boulange B, Marnier G, et al. Repetition rate de- [8]
pendence of gray-tracking in KTiOPO, during second-har-

monic generation at 532 nm[ J]. Appl. Phys. Lett. ,1997,

70(3) :277 —-401.

Driedger K P, Ifflander R M, Weber H. Multirod resona-
tors for high-power solid-state lasers with improved beam
quality [ J]. TEEE J Quantum Electron, 1988,24 (4) .
665 - 674.

Lee S,Yun M, Cha B H,et al. Stability analysis of a di-
ode-pumped thermal birefringence-compensated two-rod
Nd:YAG laser with 770-W output power[ J]. Appl. Opt. ,
2002,41(27) :5625 - 5631.



