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Intracavity Optical Parametric Oscillator 2.7 ym Laser with Near
Diffraction Limit Beam Quality

Peng Yuefeng Wei Xingbin Wang Weimin Li Deming
(Institute of Applied Electronics, China Academy of Engineering Physics . Mianyang, Sichuan 621900, China)

Abstract Near diffraction limit 2. 68 pm laser is obtained by intracavity KTP optical parametric oscillation (OPO)
pumped by a 1064 nm laser. The experimental results are analyzed in detail. The pump source is an acousto-optical
Q-switched Nd: YAG laser, and the OPO is doubly resonated. Two identical KTP crystals are placed with opposite
optical axis to compensate the walk-off effect. The crystals are cut as ¢ =07, § =62° to generate 2.7 um laser. To
utilize the large effective nonlinear coefficient, the phase-matching is based on type [ (o—>o0-+e). When the pump
power of the 808 nm laser diode is 330 W with a repetition rate of 7 kHz, an average output power of 7.6 W at
2.68 pm is obtained. The output power of the corresponding signal laser of 1.765 ym is about 14 W and the beam
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quality factor M* of 2.68 pm laser is less than 1.6.
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Fig. 1 Schematic of intracavity KTP OPO 2.7 pum laser
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Table 1 Comparison of the KTP optical parametric
parameters based on [[-phase-match with different angles

Accepted-angle /  Walk-off

Angle /() di/ (pm/ V)
nee P (mrad « em)  angle /mrad
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0=63.2,0= 0 —2.98 4.15 37.46
Juu.
3 SEEES R4

MG 1 Bt A BT T SR AT . 7E RO
A s D)2 330 WL % 7 kHz B, 2. 68 pm )
Tk RN 7.6 W,808 nm Fedfehy 2.7 pm FOGH
R ARy 3. 806 X AR S0 1. 765 pum WA
HAR A1 W A& 2 fros. B R g 5 50t
1765 pmOt i th P R 2. K 2 W LA
2.7 pm?%ii‘ﬁféﬁth‘i&k?ﬁthfm@%uiﬁr“ e B I
R it A T2 A 40 R L 9 48 v o s — P R il iz 2
AL RIPRA R 2.7 pm {%fw‘ﬁimtho 2.7 ym
PG L D SRR S e A B A9 40 D B A D) R R
T B BT M, X 1064 nm OGO R 4R
99.5% (g8 Jfg b E ) i WOt B IR R A
1064 nmifot . W& fr F 20 65X 1.6 ~1.9 pm 3
JeE R R RERT 99%) . %F 2.5~3.1 pm BOGE
B CEST R KT 9750 3 Wl 4 43 6 5 S 5 5 43
I Ty FRHNGE S 00 WOt D A IR R MR 55 55 A E B
953 BE 2 B0 A A5 5 06 A0 R0 B i Zh 3R
X O A B i D R R E MR AT T I A R
2.7 pm¥O6F B D R 7.6 WO, B 22 T AR
10 min, PPRRE ML R 5% . BEE PSR Z di
3 B 19 78 1R » o 5 SR DA Bt L AR AR it D R AR
SEVEAT AHE— 2 3R . 2.7 pm P06 55 koK IR
Can 2R 2% & B {5 506 1. 765 pm i th 2 &, H X



2378 i =

L 57 %

808 nmi LK i, KTP OPO £FE 5 25410, 8%)
1 B R Nd: YAG 1 25 881064 nm #0654
o508 LB ) AN AE SR A 1064 nm 306 5 %
70 Y6 ik H B R KTP OPO iRk & % . 78 306
T B Th 2 330 W, T AEM % 7 kHz B,
1064 nmi 6 % I 2% 2 k50 W, Mk 808 nm %]
1064 nm JOEH R R 150, SLEd )
Nd: YAG 4 25 86 8 CH AT WFHD >R HBOE %48 36
28 Nd: YAG gy PR B M it 152 75 3, 1 PR UE 1 25 45
HeBE Y64 i #4951 (T 90 %) o e X% — M 45 i
HEH B, 5 Nd: YAG 5 1 B 5 4 ik R 5% 25
OO M A i s Nd 2 YVO, R 5 25
P, 2.7 pm BOGH B E SR . B
CLAMGE B AR A R FE S FPRE B 38 T R
PRBETT RSB0 A ROTFJE . B Hh 20 A1 2 53453
BB $5 o AT DR — 25 X S0 06 8 AT AL T R
HE— 25 P Al iE Ty 3L X R A B KA B | TR
HZL b 2.7 pm BOBHT . 2.7 3O H OGS
3PN LK 2. 68 pm, 2K 4 nm,
JZ GG R AR SR B2 1 nm i B0 I 5 Y
JIT LSO B 0 5 A — R 2 . AT DA AL R
P KTP @i B iR TP 2080 2.7 pm BOGUE
K R A R o SR FH ) R 3 KO 2 ~ 10 pm 1) 3 6 ik

Il
e 7 kHz

4_

2_

2.7 um output power /W

0 - 1 1 1 1 1

100 150 200 250 300 350
808 nm laser diode pump power /W

Bl 2 2.7 pm OB B 2R S5H0E R 0 6 R ML

Fig. 2 2.7 pm laser output power versus pump power
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Fig. 3 Laser output spectrum
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Fig. 4 Temporal profile of 2.7 pm laser pulse
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Fig. 5 Nonlinear fitting curves of spot radius
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