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OUTLINE

e Motivation and Technology Issues

e Infrared Diode and QC Laser-based Gas Sensors
e Selected Applications of Trace gas detection

e Summary and Outlook
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Wide Range of Gas Sensor Applications

e Urban and Industrial Emission Measurements
e Industrial Plants - Fenceline perimeter monitoring
e Combustion Sources
e Automobile

e Rural Emission Measurements
e Agriculture

e Environmental Monitoring

e Atmospheric Chemistry
e Volcanic Emissions

o Spacecraft and Planetary Surface Monitoring
e Crew Health Maintenance & Life Support

e Chemical Analysis and Industrial Process Control
e Petrochemical and Semiconductor Industry

e Medical Diagnostics




International Space Station




ISS Passing over Persian Gulf July 27, 2001




Motivation for NH; Detection

/

. Monitoring NH, concentration after De-NO,
process in exhaust pipes in electric power
stations

 Pollutant gas monitoring

« Atmospheric chemistry

+ Semiconductor Processing

» Medical diagnostics (kidney)

- Space craft related gas monitoring




NIR Spectra of NH,;, CO, and H,0
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NH, Diode Laser Based Sensor
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NASA Water Recovery System
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Typical Ammonia Spectrum @ 6528.76 cm1
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Megacity Air Pollution: Houston, TX




Diode Lasers compared to QC-DFB Lasers
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Trace Gas Detection with a Multipass Cell
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Mars NASA Pathfinder Climate Monitoring




