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Quarlz Enhanced Photoacoustic Spectroscopy (QEPAS)
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* Urban and Industrial Emission Measurements
= Industrial Plants
= Combustion Sources and Processes (e g. fire detection)
= Automobile, Atrcraft and Marine Ermssions
Rural Entission Measurements
= Agnculture & Forestry, Livestock
Environmentul Munitoring
* Atmosphenc Chemstry
* Volcanic Emissions
Chemical Analysis and Industrial Process Control

= Patrochemical, Semiconductor, Nuclcar bafcglurds
Pharmaccutical, Mctals Procesting & Food Indus

Spacecraft and Planctary Surface Monitoring
* Crew Health Maintenance & Life Support
Appications in Medicine and Lifc Sciences

= Technologies for Law Enforcement und National Security o
* Fumd | Science and Ph y AiCE

QEPAS based Gas Sensor Architecture
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QEPAS H.O signal (@ 7306.75 cm' (48 ppmv)

QEPAS Ethanol Spectrum between 1825 & 1980 cmy!
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Mimature QEPAS CO, sensor (%=2pm) v2.0 boards
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Spectroscopy of Freon 125 (C,HF) and CH,COCH, with
Widely Tunable 8.4 pm CW EC-QCL
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QCL based Quantz-Enhanced Photoacoushe Gas Sensor
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Summary and Future Directions
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Rolatively low cost

High efficiency switching powe' supplies

PWM Peitier cooler driver

0 2W control system power consumpbon

Projectad sensitvity® to CO, 110 ppm with 1sec lock-in TC
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Simulated CO, Absorption Spectrum
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* Near and Mid-nfrared Semiconductor Laser based Traca Gas Sensors
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* High senstavty (<10) and selectivity (3 to 500 MHz)
* Fast dala acqusion 2nd analysis
* Defected 13 trace pases o data NH. CH; H 5. N O CO,_CO, NO,H0,
COS.C H, 50;.C:H.OH, C;HF: andisolopic secias of & O Nund H
* N'w Appllu!lomuﬁ'rxl Gas Detection
$en30r networks for environmental monktonng (NH,, CO CH,, C;H,
NO CO IMMCOI

* Inexpensive and senskive sensors for industrial procesa control and chemical
anaiysis (HCN, NO, NH,. H.0}
* Wearable sensors for medical B romedca) dagnostes (NO CO. COS, CO
NH. C.H,j
* Semsr network for "
* Futura Directions and Collaborations
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