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Abstract (300 word limit)
Terahertz (THz) science and technology have attracted more and more attention by scientists and technicians around world due to their applications to many fields, such as material characterization and identification, medical diagnosis, health monitoring, safety check, etc. The practical applications of THz technique strongly depend on the generation of high quality THz radiation source although the THz science is versatile. In this work, we theoretically evaluate the integrate knowledge of THz source, including the phonon, photon and electron properties, based on difference frequency generation (DFG) optical process of infrared nonlinear optical materials PbM6Te10 (M = Ga, In). Specially, we employ a new formula developed by ours to calculate DFG susceptibilities of PbM6Te10 crystals. By the characteristics of materials-self properties in the THz region, we find that a larger nonlinear susceptibility or a large figure of merit will result in a large efficiency of THz source by the comparisons between the findings of PbGa6Te10 and PbIn6Te10 under the same experimental conditions, and the THz absorption will reduce the efficiency of THz source for the two materials of PbM6Te10 (M = Ga, In). The efficiency of THz source also depends on the experimental conditions. A large crystal size, strong pump intensity and small THz wavelength will gain large efficiency of THz source based on DFG process. The efficiency is a comprehensive index to evaluate the THz source based on DFG process.
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Figure 1. The dynamic susceptibilities of DFG process within THz zone for PbGa6Te10 (PGT) and PbIn6Te10 (PIT) crystals.
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