
MASTER INTERNSHIP M2 PICS (5 months)  
 

2020-2021 
 
 

Title of the project: development of a nanofiber-enhanced Raman spectrometer 
  

 

Supervisor(s): Gil Fanjoux 

Tél: +33 (0)3 81 66 64 26                 email : gil.fanjoux@univ-fcomte.fr 

Laboratory : FEMTO-ST institute / Besançon 

Collaborations:  

J.-C. Beugnot   jc.beugnot@femto-st.fr 
  
  

Summary: 

The internship subject falls within the general framework of the study of linear and nonlinear optical 
phenomena in new optical components based on stretched silica fibers, called nanofibers [1,2]. Due to their 
sub-micrometric diameter, their linear (dispersion, evanescent field of the modes, …) and nonlinear (Kerr 
and Raman effects, …) properties provide with innovative optical behavior for very short propagation 
lengths (few centimeters). 

The main objective of this work will concern the experimental and numerical characterization of a new all-
fibered Raman spectrometer. The basic concept corresponds to the use of a submicrometric nanofiber as 
the sensor part, like what is done with photonic integrated components however with a 3D geometry [3]. 
The laser light confined in this nanofiber presents a large evanescent field with a high intensity outside the 
nanofiber that interacts efficiently with the surrounding environment. This interaction therefore generates 
the spontaneous Raman spectrum of the chemical elements, either present in the medium surrounding the 
nanofiber, or deposited on the nanofiber outer surface. 

 

 

 

In support of experimental measurements, numerical simulations using Matlab and COMSOL Multiphysics® 
modelling the propagation of an electric field in a nanofiber will provide a detailed understanding of the 
physical phenomena underlying the enhancement of the spontaneous Raman scattering. 

The intrinsic multidisciplinary nature of this subject will require knowledge and interest from the student in 
linear and nonlinear optics, guided optics, spectroscopy, and materials physics. A strong taste for 
experimentation will also be necessary for the smooth running of this project. 
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Type of project (theory / experiment): experiment + numerical simulations 

 

Required skills: linear and nonlinear optics ; guided optics ; spectroscopy ; materials physics. 


