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Micromachining Technique

Development of a compact optical multi-gas sensor by laser Raman spectroscopy
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Abstract

A compact optical multi-gas sensor was developed using laser Raman spectroscopy. Its light source is a DPSS laser

and its detector is a photomultiplier tube (side-on type). It has a micro sensing part called sensor chip. The sensor

chip is connected to the light source and detector with optical fibers. Laser beam propagates through a

transmission fiber and be emitted from the sensor chip to the air. The sensor chip collects Raman scattering light of

target gas and transmit it to the detector through receiving fibers. To make the sensor chip compact, we applied

micromachining techniques to make a micro optical bench (MOB) which can arrange small optics with high

accuracy. A performance test was implemented and the result was that the sensor could detect 1% H2 gas and 0.2%

CH4 gas.
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