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Motivation, Design, and Technology Issues
Performance Characteristics of Compact IR Sensor
Detection of Trace Gas Species

Future Prospects
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Current Issues of Trace Gas Detection

%  Urban Emission Measurements
e Industrial Plants
e Combustion Sites
e Automobile
e Waste Dumps

%  Rural Emission Measurements
e Agriculture
e Forest Fires

%  Environmental Monitoring
e Atmospheric Chemistry
e Volcanic Emissions

%  Spacecraft and Spacestation Monitoring
e Crew Health Maintenance
e Regenerative Life Support

% Chemical Analysis and Process Control
%  Aircraft Identification

%  Medical Applications
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Tunable CW IR Laser Sources

Color Center Lasers
Tunable (1-4 um)
Low temperature needed

Lead Salt Diode Lasers
Tunable (3-30 pm)

Each diode ~100 cm™!
Undesirable discontinuities
Low temperature needed

CO and CO, Sideband Lasers

Optical Parametric Oscillators (OPO)
Tunable 2-14 pm (LiNbO;, KTP, BBO, AgGaS,,
AgGaSe,, ZnGeP,) CW and Pulsed

Tunable III-V Semiconductor Diode Lasers
Single frequency, 0.63-2 um

Difference Frequency Generation (DFG)
Tunable: 2-5.3 pm (QPM-LiNbOj3), 3-9 pum (AgGas,),
> 8 um (AgGaSe,), 7-18 pm (GaSe), Room Temperature
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Transmission (%)

Spectrum of HoCO in Nitrogen
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