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USF Available Technologies  

R esearchers at the University of South Florida have 

developed a dual sensing system which simultaneously 

performs absorption and emission measurements using a 

single fiber-optic probe.  

Spectrophotometric techniques based on emission, absorption, or 

scattering are frequently used for qualitative and quantitative 

analyses. Emission, in the form of fluorescence or scattering, and 

absorption spectroscopy produce complementary information 

regarding the analyte. Conventional probes function in only one of 

the two modes. Thus, to obtain information on absorption and 

emission, two separate probes are needed. The present invention 

makes it possible to achieve this information using a single probe.  

USF researchers have designed a device which allows an unclad 

fiber to be immersed in a medium of interest, and the absorption of 

the evanescent wave extending into that medium observed. 

Moreover, the lossy rays from the core-only fiber are able to induce 

an emission in the medium surrounding the fiber. This emission is 

back-coupled into the fiber and detected from the fibers ends. As a 

result, an emission sensor is implemented in combination with an 

evanescent wave absorption sensor using a single probe. Sapphire 

fibers are used because they are well suited for the application due 

to their great mechanical strength and chemical inertness. For 

measuring the concentration of a minor solute species, the fiber is 

coated with a polymer which produces a much higher concentration 

of the solute in the region surrounding the fiber. This technology 

increases the clarity of the signal while measuring absorption and 

induced emission in a fluid sample.  
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ADVANTAGES: 

 Uses a single compact probe  

 Measures absorption and emission  

 Increased evanescent field absorption 

due to coiling of the unclad optical fiber           

 Increased interaction between the 

evanescent field and the sample 
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