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Polarization Detection Characteristics of ZnTe in Terahertz
Time-Domain Spectroscopy System

He Jun Zhang Bo Zhao Xu Wang Yan Shen Jingling

(Key Laboratory of Terahertz Optoelectronics . Ministry of Education , Department of Physics,

Capital Normal University, Beijing 100048, China)

Abstract Polarization detection characteristics of the electro-optic crystal ZnTe in the terahertz time-domain
spectroscopy (THz-TDS) system are investigated. The differential current associates with three factors which are
direction of crystal axis, THz polarization direction and probe beam polarization direction. According to theoretical
analysis, the differential current is relevant to the angle (a) between the THz polarization and the crystal axis and the
angle (¢) between the probe beam polarization and the crystal axis. Experiments and caculations are conducted in the
cases of a=¢,a=¢+n/2, a=¢+n/4, and the experimental results agree well with the calculation results.
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Fig. 1 Setup of electro-optic sampling detection
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Fig. 2 Relationship among directions of THz polarization, probe beam and ZnTe crystal axis. (a) Original relationship;

(b) after the first coordinate transformation; (c¢) after the second coordinate transformation
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