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Computation and analysis of terahertz wave difference frequency generation
based on CO, laser

ZHAO Gang, PENG Xujin, YANG Chuang, CAI He, LIU Yaping, HUANG Junfeng
(Department of Laser Technology, Southwest Institute of Technical Physics, Chengdu Sichuan 610041, China)

Abstract: In order to make the best of CO: laser difference frequency for terahertz(THz) generation,
characteristics of three kinds of nonlinear crystals are studied. Firstly, the phase matching parameters of GaAs,
7ZnGeP; and GaSe are computed, performances and advantages of each crystal are compared by combining with
optical parameters and damage threshold. And then, influencing factors such as phase-mismatching and crystal
absorption on efficiency of THz generation are analyzed. Tunable range, efficiency and experimental operating
characteristics of THz radiation generated by three kinds of crystals are gained. All the results show that it’s
critical to choose crystal with low absorption coefficient.
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Fig.1 Branch lines of TEA CO, laser
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Fig.2 Dispersion curves and absorption coefficients of three kinds of crystals
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Fig.4 Phase matching angle curves of three kinds of crystals for THz by difference frequency generation
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Fig.5 Comparison of difference frequency performance of three kinds of crystals
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