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Experimental study of temperature tunable broadband
optical parametric oscillator

DIAO Shu-yan
( Department of Physics,Linyi Normal University , Linyi 276005 , China)

Abstract: In order to obtain a broadband tunable coherent source,based on MgO-doped periodically-poled lithium niobate,
an optical parametric oscillator ( OPO) was pumped by a 1064nm acousio-optically Q-switched Nd: YAG laser, which can be
conveniently tuned by means of changing its temperature. When the crystal temperature was adjusted from 40°C to 200°C , the
tunable mid-infrared output wavelength shifted from 1. 565pum to 1. 670 um. When the average pump power was 1. 61 W with about
70ns pulse duration operating at a repetition rate of 10kHz,the maximum signal output power of the OPO was about 211mW at

1631 nm. It was shown from the results that temperature tunable optical parametric oscillator was a candidate of broadband tunable

coherent sources.
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Fig.1 Experimental configuration of the OPQ, F,—coupling lens; F, —fil-

ter; M, —input coupler; M,—output coupler

35 I8 2 1R 8 I T HHIE Y 1064nm 75 IR Q
Nd: YAGEG 8%, EE i FE N 10kHz, k78 T0ns, &y 6
R R, OPO ik R AR B, FE K 7 93mm,
BSR4, MHlE e BT 3N 96. 8% , XS
¥:(1550nm ~ 1700nm) H (R >99.89% ) , Hi KR & 45
R A2 R 100mm () F M55, X il i S R ST R K
92.7% ,FHES BT R 15% . JELRMERIE N B EER
SEH 0. 05MgO () PPMeLN g4 4Kk, R~ & 50mm x
10mm x 1mm, & 30. 7wm, & 5 35 1 5% X7 152
I B SRS R B LA/ R S #E . PPMgLN
R EF A LU B IR E W RES T, RE
THEEERZRA R 200C, [E¥ TENFEREN
-10C ~55C , REHEFIFE R 0. 1C 4 FHEELE
— /] LAY & BE RN U 2K 77 [e] Je s oY e s BE R 2R
Fo #EELEE Y SOmm BFRGER F, REF
PPMgLN @& L, RAERRBMABERE.F, 5 M,
ZEHEE R A 18mm B IR K R 93mm, JE TR
SOLVARE BRI, ERNE S EEAS ERAKE,
SO FHE SR RIS E (£056) By S BRAE B R
HAETHRG . ERTHANERYRA K
BN THEREKT2. Sumig S 86 m WW, B LUE R

BENES ISR, @WHBEAREREN T F,, &
B S Wl PR b i UF it B i 1 B O R (7
(88 FHEMT A,
2 XBER
FIF LP-3C BRI EHS TR 1 S 8L
#, FIF Agilent 86142B ALVEN S5 H WS B G
FEMBRE— R T , S AR kST
SELHATEEE L, CTRNE THEESLRY
BEZEIRRR, [FBE 755 8 MR E A
ERA, A 2 FE 3 iR, HMEAIRN 1. 81W,
. 220
€ 210
“g 200
£190 a
%180» -
g170 o
“ 160

o
0 750 100 150 200
crystal temperature/’C

Fig.2 Signal power as a function of temperature
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Fig.3 Signal power as a function of signal wavelength
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Table 1 The relation between signal wavelength and temperature

temperature/ °C 40 60 80
signal wavelength/pm 1.565 1.573 1.582
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Fig.4 Signal power versus average pump power
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