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Comparison of output 3.5 pm laser properties by optical parametric
oscillation of BaGa,Se, and KTiOAsO,
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(1. State Key Laboratory of Pulsed Power Laser Technology, National University of Defense Technology, Hefei 230037, China;

2. Advanced Laser Technology Laboratory of Anhui Province, National University of Defense Technology, Hefei 230037, China)

Abstract: In order to compare the mid infrared laser performance output by the new nonlinear crystal BaGa,Se,; ( BGSe) and the mature

commercial nonlinear crystal KTiOAsO4 (KTA) , the 1.06 pm laser was used to pump BGSe (56.3 °, 0 °, type- I ) and KTA (90 °, 0 °, type-

II-A) to output 3.5 pm laser. The pump oscillation threshold of KTA and BGSe was 52.6 mJ ( the theoretical value was 46. 11 m]) and 20. 6 m]

(the theoretical value was 18.32 mJ) respectively when the pump wavelength was 1 064 nm, the pulse width was 13 ns, the beam diameter was

4 mm and theoptical parametric oscillator, cavity length was 90 mm. The AA,/AT of BGSe and KTA was 3.20 nm/°C (the theoretical value was
2.49 nm/C) and 0. 073 nm/C ( the theoretical value was 0. 077 nm/°C ). The output linewidth of BGSe and KTA was 4. 71 nm and 2. 45 nm

respectively. The experimental results of the pump oscillation threshold and the temperature tuning range fit the theoretical simulation well, and the

results show that BGSe is better than KTA in these two aspects. But the output linewidth of KTA is narrower than that of BGSe. The experimental

results indicated that BGSe is a mid-to far-infrared nonlinear crystal with wide applications.

Keywords: KTiOAsO,; BaGa,Se; ; mid-infrared laser; temperature tuning; linewidth
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