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Diagnosis plasma density and collisions
by terahertz time-domain spectroscopy

YANG Nan, DU Hai-Wei”
(Key Laboratory for Laser Plasmas ( Ministry of Education) and Department of Physics,
Shanghai JiaoTong University, Shanghai 200240, China)

Abstract: Based on the electron motion equation, the propagation of terahertz (THz) wave in plasma is studied. The
complex refractive index of THz wave is determined by the plasma electron density and collisions. It decides the propa-
gation of the THz in plasma, which means the change of the THz wave phase and amplitude. THz time-domain spectros-
copy system can measure the THz wave phase and amplitude, so it can be used to diagnose the electron density and colli-
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sions. Limited by the dispersion relation in plasma, there is a limitation for this method in the electron density measure-

ment. The diagnosis works well for plasmas with density in the range 10"

~10"/cm’.
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Fig. 1 THz reflective index (a) and extinction coeffi-
cient (b) in plasmas with different density
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Fig.2 Reflective index and extinction coefficient as the func-
tion of collision frequency and THz frequency
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Fig. 3 The THz phase and amplitude varies when THz pulses
propagate in Imm long homogeneous plasma
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