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Research of characteristics of InSb photoconduction terahertz
wave radiation material and its radiation field

PAN Wu ,ZHANG Honglin, XU Zhengke, HUANG Shulin
(College of Optoelectronic Engineering, Chongqing University of Posts and Telecommunications, Chongging 400065, China)

Abstract: In order to study the photoconduction terahertz radiative process of InSbh semiconductors, carrier migration
rate and surface current were simulated. Effect of femtosecond pulse lasers with different properties on the near field
terahertz (THz) intensity was also analyzed. Surface current in the semiconductor material was analyzed with macroscopic
electromagnetic theory and microscopic semiconductor theory respectively. Power spectrum curves of InSb and GaAs
material were compared. The researches show that: the longer the InSb carrier auger relaxation time, the bigger the InSb
carrier migration rate ; the surface current is proportional to the carrier life and relaxation time ; macroscopic electromagnetic
theory is suitable for analyzing surface current; the bigger the saturated laser energy density, the stronger the near field THz

intensity ; the shorter the laser pulse width, the stronger the near field THz intensity; InSh material power is higher than

GaAs material. The results lay a theoretical foundation for study on InSb photoconduction THz radiation.
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Fig. 1 Diagram of photoconductive terahertz radiation
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Fig.2 InSb mobility curve under different carrier relaxation time
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Fig.3 InSb transient current under different carriers
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Fig.5 THz field under different laser saturation energy density
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Fig.4  Current curves obtained with two kinds of methods
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Fig. 6 THz field under different pulse width femtosecond laser
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Fig.7 THz wave power spectrum curve of InSh photoconduction
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Fig. 8 THz wave power spectrum curve of GaAs photoconduction
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