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Research on mid-infrared laser at 35 kHz based on

optical parametric oscillator
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Abstract: A 3.8 um periodically poled LiNbO; optical parametric oscillator based on high repetition frequency
pumping is studied. The Nd:YVO, acousto-optic Q-switched laser is used, obtaining a fundamental
1064 nm laser with good beam quality, the repetition frequency at 25-35 kHz, the maximum average power of
6.1 W and the pulse width of 59.1 ns. The temperature tuning characteristic of MgO:PPLN crystal with the period
A=29.5 pm under the 1064 nm laser pumping is simulated. Through experiments, the 3599.6-3845.5 nm
mid-infrared laser is obtained at a temperature of 25-200 °C. When the temperature of the PPLN crystal is 30 °C
and the pump power is 6.1 W, the mid-infrared laser is obtained with the maximum output power of 0.45 W and
the repetition frequency of 35 kHz at 3 845.5 nm.
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Fig.2 (a) 1 064 nm laser output power curves at different Q-switched

frequencies; (b) Beam profile at 35 kHz and 6.1 W

) o 8 0 #8 (DET10 A/M) F1 755 3 %% (TDS
3034 B) il T ARG A K eh R, WK 3 s, M
BN 35 kHz, #OGH 1R R 6.1 W, 4%

-y

3 JEBOCIK h e
Fig.3 The pulse width of fundamental laser
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Fig.4 Signal spectrum at different temperatures
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Fig.5 Comparison of experimental results and theory curves

XF Ot 2 i Bk U it R EAT RO A i T
30. 90, 120 °C I R DR, aniEl 6 firzs . AT LA
A, B R T, P 2D AR L,
DIRA T —Em3 . BT IRBOLE K46, ik
XoF PR B 2 AT R 5080/, 5 S0 AT 1 45 FE IR
[ I D' 2t 5 o B o 0 T B (=) BREAIR,
A R b AR RE R AR B T HE T

0.55
- 30 C, 3842.5nm
0.50 | - 90 DC, 3 756.5 nm
- 120 °C, 3715.5nm
2 045 |
5}
2
2 040
=]
&
3 035 |
0.30
0.25 .
3 4 5 6
Input power/W

6 NIFJEE T PRABDCH L A i £k

Fig.6 Output power curve of idler at different temperatures
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Fig.7 (a)3.8 pm output power and conversion efficiency curves at 35 kHz;
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Fig.8 The pulse width of signal
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