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Study on Resonator of 85 W All-Solid-State Green Laser
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(College of Precision Instrument and Optoelectronics Engineering , Key Laboratory of Opto-Electronics
Information and Technical Science, Ministry of Education, Tianjin University, Tianjin 300072, China)

Abstract In this paper, research on the resonator of a high-average-power high stabilization 85 W all-solid-state
green laser was reported. The thermal effects of the KTP crystal operating at high-average-power condition were
treated as a thin lens, and the effects of this thin lens on the stability and laser modes of the resonator were
graphically discussed by ABCD matrix method. Theoretical analyses indicated that an optimum focal length of this
thin lens would do a great deal of good to compensate thermal lens effect of Nd: YAG rod, enlarge TEM,, mode
volume and enhance the laser power density at KTP crystal. In the experiment, 20 WX 80 high power laser diode
arrays and double acousto-optic @-switching were employed inside single Nd : YAG rod, and a flat-concave
intracavity-frequency-doubled resonance structure was used. A maximum green power of 85 W was generated at
20. 4 kHz repetition rate and 230 ns pulse width when pumped power was about 1080 W with compensating phase
mismatch by angle departuring and properly cooling big KTP crystal, leading to £1. 03% instability.
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KTP crystal

Y F5 B HA:2003-10-15; U B &k B 5 :2003-12-23

ELTH - HFWHEARE RBERENRSEESTE EX B RFFE S (60278001) KRBT G FEK AR 2R G
>(013184011) (R AL & BRI B fE &K 863 11+ RI[2002AA311190 1% By iR &K .

EEEMN A FAI8—) , B, WILERESHEETA, REXERBENF SR FIBEERTLE, FENELEAS
WL R AR FE R TR AR MR . E-mail: zhourui@eyou. com



642 2l B

b X 31 %

1 5 &

L EBGCHOLR B T RA RS Ot &
TG BT B AT 38 B TR AR O L 8 AR TR IR RO AR
32 VR L 3 R L PR ER I O Y BT TS e
W5 R Z AR A IR B 38 AR R B
I, LI R ) 23 K BE B MO I T s BT
W&, WO T, WO ZE 55 0 A GO E 35 V806
Hl S5 SR E M TSR P BR8] T Z A .
& [E S IS M B A BO6EE b & AL E R T 3R
B E R R S Bk RN T i, B E
A (1~30 kHz) (&P ¥R 10~100 W), ik
M58 BE R L ~300 ns (9 4RG8O IR B A ZE A
BHEORE 250 TAT b, 35 38 i VU A5 5 3K 75 28 AP B TR
L TE 2 SRR R i T

L ESNEFRBOLHERERBRBE N ERRE
BB EERZZ D, EM L. Garrect
S5E3R 30 AN S AR VOB AR T HE g 7E Z
RN KTP @R Imas T , Bkt 27 kHz,
106 W IR RGN, BRI R BERBF XA T
5.4% ;Honea™ #2187 —F R A KTP 5459 V
B SR 32 Nd: YAG O63, 3BT 140 W
9 532 nm 64T H 5 Konno ™ S5 i 18 Y 4 [ 45 N 5
B9 Q FF & Nd: YAG Bt o E L3 T
138 W, R HRATHAERE F M =11, iR CHEk+F
K2R AR ERA 2  SUE M2 Nd: YAG # #
BOWHT 5 19 18 P fs

AT DRG0 5 — A SRR R R A
F/RGHRHOA L (MOPA) RGNS A .
Pierret”* % 3% 1+ 19 A A7 3£ 5 MOPA RGH T
175 W B8, 583 R Ry 45 % , W] DAELEEH 1 h
PA ks [ 2R Fl MOPA & %, Hirano'™” 4 55 J5 3K 75
T 108 WM FE B 47 ps, M2 =2.5)F1 100 W f
St , Hoh 5 H R RBOE RS 65. 20,

ITAER, B A H P2k AR BOL S & R 3R & L
B E A2 SR BOE RS04 B BEAR, & B S T R A
FHHFERH AR BBE THRRM IR, ZARAF
RAEFE AR A, A A =8 L Bk, 5L
MTEHTE 68 W G eih. RITTE&ES.
DAY B 35 AT R B e A5 AT A A X i o T R ) 5
M AT T — LB 5T

2 HRIE - R 5T
TERI IR Nd: YAG OGS , MOk TAEY)

J AR S 7 AR AR T B ) BABORE » X BAORE FT LA AR
ARBEGRNL . ARIESCRLLL], — DR L K
e , 75 2 R U T A I 5 AR R AR

; sin(B1,)
M= cos(B1,) 7720,8 o
—nePsin(Bly)  cos(Bly)

K BAREG R no NI BRI 1 9 37

Rl , 7 R DO 3R T iz A, B TR A S R AR
TR A AR A PO IR B B AR AR R R R T AR AR A
P 5L JBE B AR » 3 o A PR 7 A AR BB R, B R A G
PR e - E R REREBL. BT
— BCAE AT A A 9 1 BE BRAR A P LA T A8 30 o A f
WA —A R [ ER. IR 2L
- IR R A 1 BN

M, M,
R
/ _ \
‘ -
L h ly oL L
[t it Ll

B 1 8 3% B A0 fa] 8P 1M B s B
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Fig. 5 Resonator structure of high power intracavity-frequency-doubled laser
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