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Characteristics of Nonlinear Crystal for LWIR Up-Converter

LI Kai, ZHENG Xiao-bing, LI Jian-jun
(Key Laboratory of Optical Calibration and Characterization, Anhui Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences, Hefei 230031, China)

Abstract: In order to develop infrared imaging technique based on parametric up-conversion, according to the
up-converter model which can transform 10.6 ym radiation into visible light range, the phase matching angle,
walk-off angie, acceptable angle and efficient nonlinear coefficient of GaSe, ZnGeP; and AgGaS, crystals with
different phase matching methods were calculated. The results were well analyzed and compared. It is found
that ZnGeP, and AgGaS; crystal are ideal up-converters because both of them can employ noncritical phase
matching method and their acceptable angles are bigger than six degree, and nonlinear coefficient of ZnGeP,
can achieve 75 pm/V. The numerical simulation result gives a well theoretical instruction to up-conversion

experiment of long wavelength infrared radiation(LWIR).
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Table 1 Acceptable angle in noncritical phase

matching conditions

ik EEFRX MEEK AFS
(nm) (mrad)

GaSe oee 842.48  378.16
InGeP, eeo 858.93 262.94
ZnGeP, 0eo 947.40 295.69
AgGaS, ooe 562.51  241.61
AgGaS, eoe 573.12 248.39
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R AgGaS, ffk, 7£ ece LR FRT, HAT
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KR, K 947.40 nm, b FLLIMEER, RAFHE
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