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Abstract T erahertz radiation generated by ultra short laser pulses has a broad band width in the far infrared range. T erahertz
wave interacting with materials is a new research field. In this paper, we performed measurement of absorption coefficient and
refractive index of imidacloprid in the frequency range 0 22 0 T Hz at room temperature by THz TDS. The results indicate that
imidacloprid has absorption fingerprints in this frequency range, and the absorption coefficient increases with the frequency. The
average refractive index of imidacloprid is 1. 65, and the refractive index of imidacloprid increases slightly with frequency. A
semt empirical theory was applied to obtain the structure and vibrational frequencies of the imidacloprid molecules in TH z region.
The calculated results agree well with the experimental data. The absorption features are caused by the collective vibrational and
torsional modes, and different absorption peaks correspond to different vibrational modes. The comparison betw een experimental
and theoretical study shows that far infrared absorption features are highly sensitive to the structure and spatial arrangement of
the molecules. T Hz TDS is a potential tool to understand the collective vibrational modes and conformational structures of bic

molecules.
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