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ABSTRACT
Numerous environmentally sensitive and/or safety critical gases have characteristic absorption spectra overtones in
the near infrared (wavelengths 1-2 micrometers). This wavelength region accesses the substantial technological
developments, most notably semiconductor lasers and high performance room temperature low noise solid state
detectors, stimulated in the burgeoning fibre communications industry. The absorption lines are relatively weak
compared to the mid infrared fundamental (typically by 2 to 3 orders), but the processing capability of the
component set and the remote accessibility through fibre links can more than compensate for the reduction in
sensitivity.
This talk concentrates on our ongoing research and development in fibre linked gas spectroscopy systems. We report
on two principal aspects. The first examines field trials to monitor the generation and seepage of methane gas on
landfill. The second considers research activity predominantly addressing accurate measurements of line broadening
to derive gas pressure (or in some cases temperature).
The most mature of our field trials comprises a network extending over several kilometres utilising a single laser
source to address over fifty remote points, located at strategic positions within the site. The principal measurement
requirements involve monitoring gas generation where the methane concentration is typically between 40 and 60%
and addressing safety assessment for which the lower explosive range of methane (5 to 15% by volume) is
particularly critical. Our system readily detects 1% of the lower explosive limit (500 ppm) within all the sensor cells
with a response time of the order of 1 second. The architecture facilitates continuous zero point referencing so that
scale factor and zero point drifts can be kept within very tight tolerances. Experience with this fibre optic system
over a period exceeding three years has confirmed its attributes. It additionally has provided significant insights to
landfill site management.
Many applications require total pressure to correct gas concentrations. If temperature is known, line broadening
depends on pressure. We have recently demonstrated this using first derivative tuneable diode laser spectroscopy.
This requires extremely careful detection systems to locate the peak absorption wavelength and the positions of the
maximum absorption slope as a function of wavelength. Pressure monitoring to few millibar is feasible. These
results access a range of difficult gas measurements, in process control, in aerospace and in petrochemical storage
and distribution.
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