A compact mid-infrared dual-gas CH,/C,H, sensor using a single interband cascade

laser and custom electronics
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Introduction

A key contributor to the greenhouse effect
A safety hazard in natural gas industries

CH,

The second-largest component of natural
gas in the chemical industry
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Sensor Architecture
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Left: Schematic of the dual-gas CH, /C,H; sensor based on a single CW, TEC ICL.

Right: Photo of optical core.

Custom Electronics

Left: Laser current driver, Right: Temperature controller

LabVIEW-based Data Processing System
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Function diagram of the LabVIEW-based laptop platform, which performs
signal generation, signal acquisition and harmonic extraction.
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Measurement Results
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Left: Single CW ICL based dual-gas CH, / C;H, sensor system installed
on a iaboratory cart. Right: Measurement results of simultaneous CH,
and C,H; monitoring in the atmosphere for a time duration ~ 67 hours on
the Rice University campus.

Summary

A continuous-wave (CW) interband cascade laser (ICL) based mid-
infrared sensor system was demonstrated for simultaneous detection of
atmospheric CH, and C,H,. An Allan deviation analysis yielded detection
sensitivities of 17.4 ppbv for CH, and 2.4 ppbv for C,H, for an averaging
time of 4.3 s. The demonstrated dual-gas sensor architecture shows the
merits of simultaneous CH, and C,H, detection with a single sensor of
significantly reduced size and cost without influencing the mid-infrared
sensor detection sensitivity, selectivity and reliability.
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