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 BIOGRAPHY 
Audrey Nelson: Audrey Nelson is a Senior Scientist in the advanced sensing division of 
General Electric Company. She has developed many sensor instruments in her 13 year 
industrial career. Among other accomplishments, she developed a unique 4.26um resonant-
cavity light emitting diode for a CO2 sensor; she also developed the first infrared-based 
commercial absolute humidity sensor, and the dual channel CO2 + H2O sensor. In addition 
to multiple publications, she has two patents, and a book chapter on Gas sensing. 

Audrey Nelson received her Ph.D in physics at University of California at Santa Barbara 
and did post-doctoral research at the University of Chicago. She has worked with several 
large international physics groups, including research experience at CERN in Geneva, 
Switzerland, with a Nobel-winning physicist. 

TECHNICAL ABSTRACT   
NDIR CO2 sensors are being widely used in the industry. However most of these sensors still use infrared lamps, 

despite of high power consumption and aging effects. The reason is lack of commercially available room temperature 
Mid-IR LEDs that meet industrial applications requirements. At 4.26um CO2 absorption band, the photon energy is 
merely 0.29 eV, which requires use of narrow band gap materials. Consequently losses due to Auger recombination 
could become dominant especially at room temperatures and above. This fundamental limitation has prolonged Mid-IR 
room temperature LED development for decades.  Most of commercially available LEDs have unacceptable spectral 
variations over temperature.  

We have developed 4.26um room temperature RCLED using III-V material system (InAs/InSb and InAs/GaSb) 
with the emission spectrum closely matching the CO2 absorption band. The central wavelength of the emission spectrum 
is stable with respect to wide variations of the temperature and the drive current. Because of stability of the central 
wavelength, we were able to develop low cost RCLED based CO2 sensor using various detectors, operating over a wide 
temperature range (-20-60C) without a TE-cooler. These sensor devices have a very low power (~2mW), fast response 
time (~1s) and can measure CO2 concentration within 0-10,000ppm range with relative accuracy of a few percent. 
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