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Tuning Properties and Conversion Efficiency in Mid-Infrared Laser
Using ZnGeP,-Difference Frequency Generation
Abstract

Li Guang Wang Li

(College of Applied Sciences, Beijing University of Technology . Beijing 100124, China)
conservation. the tuning characteristics, conversion efficiency, permitted parametric and walk-off effect of ZGP-DFG
have been obtained using numerical simulation in type- [ and type- [[ phase-matched. The ranges of angle tuning
6.2~11.5 pm, respectively. In addition,

the mid-infrared laser

were 51°~89" in type- | , and 58°~88" in type- [ . The corresponding ranges of wavelength were 3.1~12 pm and
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According to the Sellmeier dispersion equation and law of energy conservation and momentum
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the corresponding characteristics of AgGaS, (AGS) and AgGaSe, (AGSe)
nonlinear optics; mid-infrared radiation; angle tuning; ZGP crystal; difference frequency generation
FLRAPEG 7 A AR 1Y A2

were compared with ZGP, and the conclusion was the walk-off effect of ZGP-DFG was small, and the conversion
efficiency of ZGP-DFG was the highest among the three crystals. In summary, ZGP was a better crystal to produce
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Fig. 1 Comparison of angle tunning of the ZGP, AGS and AGSe
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Fig. 2 Comparison curves of acceptance angle of ZGP, AGS and AGSe
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Fig. 4 Total efficiency versus pump power using ZGP, AGS and AGSe
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Table 1 Parameters of ZGP, AGSe and AGS

AGS AGSe ZGP
Symmetry type 42m 42m 42m
Transmission range /ym 0.5~13 0.71~18 0.74~12
Effective nonlinear coefficient /(pm/V) 13.4 33.1 75.4
Damage threshold /(MW/cm?*) (10.6 pm, 150 ns) 10~20 10~20 60
Thermal conductivity /[ W/(cm « k)] 0.015 0.011 0.18
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