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Theoretical investigation on a method generating 4.3 pum laser

based on the tandem optical parametric oscillator
Jiang Hailin, Bian Jintian, Nie Jinsong, Sun Xiaoquan
(State Key Laboratory of Pulsed Power Laser Technology, Hefei 230037, China)

Abstract: The scheme of ZnGeP, (ZGP) optical parametric oscillator (OPO) generating 4.3 pm laser with
different phase matching types pumped by 2.1 wm and 2.7 um laser respectively were presented in view
of the important application value of mid-infrared laser. The phase matching angle, walkoff angle,
effective nonlinear coefficient, allowable linewidth and divergence angle of pump laser, linewidth of
output laser and absorption coefficient of ZGP to pump laser were calculated and compared. The results
show that the optimal scheme to generate 4.3 wm laser based on ZGP OPO is to use 2.7 wm laser as
pump source, which was generated by 1.06 wm laser pumped KTP intracavity OPO with type II phase
matching. The experimental scheme and proper parameters were presented. The effects of parameters on
the threshold of ZGP OPO were analyzed. The results of theoretical calculation and preliminary
experiment of 2.7 wm laser show that it is feasible to generate 4.3 pm laser by this method, which lays a
foundation for the further experiments.
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Fig.1 Tuning curves for the ZGP OPO generating mid-infrared
laser pumped by 2.7 wm laser
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Tab.1 Parameters of ZGP OPO generating 4.3 pm

laser with two phase matching types

Pumped by 2.7 wm laser Pumped by 2.1 pm laser

Parameters

Type Il Type | Type |

6/(°) 68.3 47.4 54.5

dyg /pm -V 70.1 75.1 71.3

p/mrad 7.7 11 10.5

a/cm 0.01 0.01 0.08

AA/nm 1.61 1.65 0.56

Ap/mrad 18.0 7.5 5.8
Av/em™ about 10 about 100 about 80—200
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