
Topical Description(s): 
 

(1) How do lasers work 
(2) Laser Remote Sensing of the Environment 

 
Lasers are unique optical sources that are now used in most everyday items such as DVD players, 
supermarket scanners, and transmission of all email and web traffic over the internet.  In addition, 
Lasers can be used as optical probes of the environment and can be used for the remote sensing of 
distant chemicals and targets.  For example, Lasers are used to measure the ozone hole in the 
atmosphere, monitor the changes in global concentration of CO2 , detect trace levels of BPA plasticizers 
leached into drinking water, and mapping  Mayan ruins covered by jungle growth using foliage 
penetrating laser radars. 
 
This talk can cover how a laser works, different kinds of lasers, and their applications especially for 
remote sensing of chemical species in the environment. 
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Biographical Information: 
 
Dr. Dennis K. Killinger is an Emeritus Distinguished University Professor and Professor of Physics at the 
University of South Florida.  He has close to 40 years experience in laser and optical remote sensing, 
laser radar/Lidar, atmospheric optics and global climate change optical sensors, trace species detection, 
applied laser spectroscopy, laser physics, and laser communication.  He received the BA degree from the 
University of Iowa, MA degree from De Pauw University, and Ph.D. degree in Physics from the University 
of Michigan. 
  
He was a program manager at Lincoln Laboratory during the 1980s and led the team in the development 
of tunable CO2, Ti:S, and Co:MgF2 lasers and DIAL/lidar systems for the remote sensing of trace gas 
plumes in the atmosphere.  Since 1987, he has been a professor at the University of South Florida and 
director of the Lidar Remote Sensing laboratory developing new tunable laser sources and integrating 
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their use into DIAL/lidar for remote sensing of atmospheric gases and the use of tunable lasers as 
spectroscopic sensors for medical and industrial applications.    
 
His accomplishments include the DIAL/lidar remote sensing of CO, NO, and ammonia gas plumes given 
off by remote vehicles, the development of tunable Ho laser remote sensing of atmospheric CO2 now 
used by NASA for detection of global concentrations of CO2, use of laser backscatter to map retinal 
disease, laser induced fluorescence detection of trace plastics (BPA) leached into drinking water, and 
remote laser-induced-breakdown spectroscopy for detection of explosives. 
 
Dr. Killinger has authored over 200 papers and research reports, holds several research patents on laser 
spectroscopic applications, and has been PI/Co-PI on over 15 million dollars in grants at USF.   He is 
actively involved in the use of optics and photonics for homeland security, and has given short courses for 
SPIE and OSA on "Optical-Electronics for Homeland Security". 
 
Dr. Killinger is a Fellow of the Optical Society of America, Senior Member of the IEEE, past associate editor 
of Applied Optics and Optics Letters, past member of the National Academy/NRC Committee on Optical 
Science and Engineering, and member of the 2010 NRC committee on US Army Testing of Body Armor 
(using precision laser measurements). 
 
 
 


