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The Electrical and Optical Characteristics of Silica Sand
by Terahertz Electromagnetic Pulses

(Tae~in Jeon)

Abstract

Using THz time-domain spectroscopy (THz-TDS), the power absorption, the index of refraction,
and the real conductivity of silica sand are measured from 0.1[THz] to 05[THz] frequency range. It is
impossible to measure the characterization of the silica sand by simple electrical measurements using
mechanical contacts, eg., Hall effect or four-point probe measurements. However, the THz-TDS
technique can measure not only electrical but also optical characterization of the sample. Also this
technique can measure frequency dependent results. Especially, the real conductivity was increased
according to THz frequency. This is unusual material compare with metal and semiconductor

materials; the measured real conductivity are not followed by the simple Drude theory.
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Fig. 1. (a) THz time-domain spectroscopy setup.
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(b) The optoelectronic THz beam system.
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