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Temperature dependence of quasi phase-matching properties for 5mol% MgO doped LiNbO;
NAF =T VT ER HER{E54 (Nobuhiro UMEMURA)

The temperature dependence of quasi phase-matched second-harmonic generation (SHG),
sum-frequency generation (SFG), and optical parametric oscillator (OPO) wavelengths in the
visible and IR regions were measured between 20-120°C by using the periodically poled 5mol%
MgO doped congruent LiNbO; crystals. The improved Sellmeier equation and high-accuracy
thermo-optic dispersion formula of extraordinary ray, which reproduces accurately the quasi
phase-matching properties in the 0.40um~4.0um range are obtained in our laboratory.
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Table 1. Qusai phase-matched SHG, SFG, and OPO wavelengths in MgO:PPLN
with a grating period of 29.0um at 20°C.

SHG, SFG,  Order Wavelength (um)® dv/dT (ArC)
OPO m M Ao A3 @20°C
OPO 1 (obs) 4.9339 22276 15347 —

(cal) 4.9339 22276 15347 —
OPO 1 (obs) 4.0035 1.4495 1.0642 dAJdT=+1.12
dr/dT=-9.8
(cal) 4.0028 1.4496 1.0642 dAJ/dT=+1.16
dr/dT=-9.8
SHG 1 (obs) 1.9342 1.9342 0.9671 dr/dT=+2.1
(cal) 1.9341 19341 0.9671 dr/dT=+2.1
SHG 2 (obs) 1.3716 1.3716 0.6858 dr./dT=+1.03
(cal) 13711 13711 0.6856 dr,/dT=+0.94
SHG 5 (obs) 1.0038 1.0038 0.5019 dr,/dT=+0.73
(cal) 1.0038 1.0038 0.5019 dr,/dT=+0.73
SHG 11 (obs) 0.7996 0.7996 0.3998 dr,/dT=+0.53
(cal) 0.7994 0.7994 0.3997 dr,/dT=+0.53
SHG 12 (obs) 0.7810 0.7810 0.3905 —
(cal) 0.7810 0.7810 0.3905 —
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Fig 1. Temperature tuning curves for MgO:PPLN Fig 2. Temperature tuning curves for the idler frequency

/OPG pumped at 1.9075um. The experi- of QPM /OPO pumped at 1.55um. The

mental points are quoted from Ref.3. experimental points are quoted from Ref.4.
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