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Abstract; The method and theory of extracting the sample optical constants with terahertz time do-
main system( THz-TDS) based on Fresnel formulas were demonstrated, the effect on the uncertainty
of THz-TDS due to the thickness error was analyzed, and the uncertainty model was established. The
measurement experiment of THz-TDS was designed, the refractive index of silicon wafer in terahertz
band was extracted and the effect of error on extracting refractive index of sample was computed. Ex-
perimental results indicate that the measurement deviation increases with the thickness error increas-
ing. For thicker samples, it has less effect on the measurement result carried by the same thickness
error. The deviation of the refractive index measured by the system under 1 pm thickness error is
0.001 2 when the thickness of the sample is 994 pm, which is close to the simulation value of the
model. Experimental results verify the availability of thickness error uncertainty model in measure-
ment process, show the influence of thickness error on the measurement result, and have certain

guiding significance on measure process and result analysis.
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Fig.2  Assumption diagram of transmitted THz-TDS
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