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THz sensing of toxic gas using multi-path chamber

Lee, Hwa Bin

Department of Electrical and Electronics Engineering
Graduate School of Korea Maritime and Ocean University

Abstract

In this paper, THz pulses generated by THz time domain spectroscopy(TDS)
The irradiated THz pulses were reacted with a trace amount of carbon
monoxide and nitrous oxide in the multiple reflection chamber to detect gas
through absorption resonance.

Gas molecules are absorbed at specific frequencies depending on the type
of gas due to rotation and vibration. The reaction between the
electromagnetic wave and the gas appears to the reaction length, the
amount of gas reacted, and the pressure. In this paper, the reaction length
of THz wave and gas was increased, and the reaction length was made 18
m through the reflection of 116 times in the chamber. As the reaction
length became longer, the result of detecting 1% of carbon monoxide and
nitrous oxide in the chamber .

Since THz pulse is used in this method, various types of gas can be
detected besides carbon monoxide and nitrous oxide. It has the advantage
of detecting a small amount of gas because it increases the path length of
the reacting THz electromagnetic wave, not the way of increasing the
amount of gas.

- v -

KEY WORDS: Spectroscopy; Gas Sensing; Terahertz application.



These advantages are expected to be useful for the detection of toxic
gases in various industrial sites such as hydrogen sulfide, cesium, and small
and medium-sized incinerators occurring in a radioactive accident, which
are toxic gases to the human body.
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Figure 1.1 Electromagnetic wave spectrum
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Figure 2.4 Schematic illustration of reflected THz
beam at two post
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