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Short description of possible research topics for a PhD: Our research group is 
working since more than 10 years on non linear effects in optical nanofibers. We have 
developed a pulling machine with performances at the state of the art that enabled us to 
realize several first ever experimental demonstrations. As shown on the fig., the nanofiber is 
linked to the two unstretched parts of a standard fiber through two tapers. At these small 
diameters the optical mode shows a high evanescent field around the nanofiber which is very 
sensitive to the external environment. In this thesis we propose to study a new type of sensor 
using Raman scattering in the evanescent field of nanofibers immersed in liquids or gas to 
detect pollutants. This sensor will be highly compact, low cost and sensitive compared to 
other techniques. 

 
Figure 1. Scheme of the pollutant sensor based on a silica nanofiber.  

 
Required background of the student: Master in physics with a pronounced interest 
in optics and experimental work. Knowledge in non linear optics and/or guided optics and/or 
sensors are welcome. 
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