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High Efficiency Optical Parametric Oscillator 2.7 pm

Peng Yuefeng Xie

Laser on PPMgLN Pumped by 1064 nm Laser
Abstract

Gang Wang Weimin Wu Deyong
(Institute of Applied Electronics, China Academy of Engineering Physics, Mianyang

Sichuan 621900, China)
Experimental results of high-efficiency 2. 7-uym laser is demonstrated on quasi-phase-matched single

slope efficiency of more than 21% , and 9 W at the corresponding idler wavelength of 1.75 pm. The M’ factors of
2. 7-pm laser are 2.05 and 1.84 in parallel and perpendicular directions, respectively

resonated optical parametric oscillator (OPO) in PPMgLN (5% MgO-doping) pumped by 1064-nm laser. Theoretical
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analyses of PPMgLN grating period tuning are presented. When grating period is 31.3 pm, a PPMgLN OPO could get
output at wavelength of 2.7 pym. The pump beam polarization matches the e—>e—e interaction in PPMgLN., thus

maximal nonlinear coefficient ds; (27. 4 pm/V) is effective and walk-off of beams can be avoided. When pump power
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is 26 W with repetition rate of 7 kHz, an average output power of 4. 7 W at wavelength of 2. 72 um is obtained with
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Fig.1 Calculated tuning curve for PPMgLN OPO pumped
by 1064- nm laser at 25 C
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Fig.3 Laser output power versus pump power

3000 [ (2)
2500 -

g 2000

S

5 1500

& 1000
500

0 1 A, el
2500 2600 2700 2800 2900 3000 3100 3200 3300
Wavelength /nm

7000 ™ (b)
6000 -
n
£ 5000
8
S 4000 -
E 3000 -
2000 -

1000

0 L ! ! ! ! !
1200 1300 1400 1500 1600 1700 1800 1900 2000
Wavelength /nm

B4l Bos i
Fig.4 Spectrum of laser

PR IE B e C RE AR R AL L AR )5 e i A o S A
[Fil (52 B (4 56 BRE R /DN« i I K 41 D' o A% i Jr R Ol B
/NS AU 248N 55 45 2 P AS 5 1) /9 01 TR it 4y
g M =2.05 Fil M =1. 84, 4nl&l 5 froR. [ 6
Lo CCD MR 2. 7 pm FOLEEHOERE i o

3.5

wH(@)=5.30496-0.025372+3.09239E 52"
3.0 W (y)=3.9924-0.019462+2.43505E-52*

2.5

I l 1 I I I
100 200 300 400 500 600 700 800
2 /mm

K5 SuBE AR AR L v L i 2k

Fig.5 Nonlinear curve fit of spot radius



1818 2l 5]

oo e 36 &

Stat  [log _Scale Range Crosshair @ Colors
e X - . ® Cursor Grayscale
=| ¥ Aperture

Avg Sum » Lens % Color Bar

Close.

6 2.7 um BOEIEBE 55 i
Fig.6 2.7 pm laser intensity distribution of

near-field beam

4 4 B

KA 1064 nm #OEHHE PPMgLN i 44 #i A {32 JT
BCHeA 250 FARTG THI 2% 4.7 W, K 2.72 pm
HLLAMEOGE . AL SR I T R RS S
e MR e R RO LD 0 O R ()
Nd: YVO O B/ Nd: YAG SRR3Rl I8 1 om0
w4 il O6 AL 4k OPO 38 i Jis 45 48 . LA
FEARAT = D)% RO T & P LLAh 2.7 pm BOGHI

Z2 % x #t

1 Peng Yuefeng, Lu Yanhua. Xie Gang et al.. Investigation of quasi-
phase-matched optical parametric oscillator based on PPMgLN[J].
Chinese J. Lasers, 2008, 35(5): 670~674

IR B R SE. MEMGIIC R PPMLN 65 R H A
[J]. ¥ HE#k. 2008, 35(5): 670~674

2 Jan Peter Meyn, Richard Wallenstein, Pavel Urenski ez al.. Single-
frequency continuous-wave optical parametric oscillator system with an
ultrawide tuning range of 550 to 2830 nm[J]. Optical Society of
America 2002, 19(6); 1419~1423

3 Yao Jianghong, Xue Liangping, Yan Boxia et al.. Optical parametric
oscillator based on periodically poled MgQ: LiNbO; crystal [ ] ].
Chinese J. Lasers, 2007, 34(2).209~213
WO T U S IR R R B A R Y A S i
W] F EEk, 2007, 34(2): 209~213

4 Hideki Ishizuki, Ichiro Shoji, Takunori Taira. High-energy quasi-
phase-matched optical parametric oscillation in a 3-mm-thick
periodically poled MgO: LiNbO; device[ J]. Opt. Lett. , 2004, 29
(21): 2527~2529

5 Zhang Xinbao, Wang Yuezhu, Yao Baoquan et al.. Development of
mid-infrared CW QPM-OPO based on PPLN[]J]. Laser Journal,
2005, 26(6):7~9
KT EH Bk BT 5. BT PPLN [l Hh 204 CW QPM-OPO
AR K RERT]. k4 &, 2005, 26(6): 7~9

6 Paul D. Mason, Nick J. Wood. A high repetition-rate PPLN mid-
infrared optical parametric oscillator source[ C]. SPIE, 2004, 5620
308~316

7 Dawun Chen, Todd S. Rose. Low noise 10-W OPO generation near
3 um with MgO doped PPLN[C]. Conference on Lasers & Electro-
Optics(CLEO) , 2005.1829~1831

8 H. Ishizuki, T. Taira. Fabrication and characterization of 5- mm-thick
periodically poled MgO : LiNbQO; device[ C]. Conference on Lasers
& Electro-Optics (CLEO), 2005. 2108~2110



