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Radiation pressure is the force exerted by light when it meets or passes through an object. This 
force, however small, can be used to move or manipulate objects of micrometric size, like 
miniature forceps. Generally implemented through a microscope, it is called optical tweezing. 
 
The laboratory has a long experience in the study of photonic crystal microcavities. It has been 
demonstrated that optical microcavities fabricated on SOI (Silicon On Insulator) substrates allow 
to realize an extremely efficient confinement of the electromagnetic field, both from the spectral 
and spatial point of view. The identification and quantification of the optical forces (radiation 
pressure and gradient) generated by these microcavities has been obtained by observing the 
movement of micrometric particles placed in solution near the structures. It has been 
demonstrated that these optofluidic systems allow the identification of a bacterium thanks to its 
optical signature. This optical signature (variation of the transmitted signal) is characteristic of the 
morphology and the metabolism of the bacteria. We have taken an additional step by succeeding 
in determining the state of a bacterium through its interaction with light within the trap. In parallel 
to these studies, the laboratory has developed a wide field lens-free imaging technique that allows 
to test the sensitivity of bacterial strains to selected phages (bacteria killing viruses). 
 
In the framework of this master subject, we propose to correlate the results obtained with optical 
tweezers and those obtained with lens-free imaging. Two types of experiments are envisaged on 
bacteria subjected to an antibiotic or to bacteriophages. These measurements will be performed 
on optical tweezers in liquid medium and in lens-free imaging on Petri dish. The objective of this 
internship is to show the synergy and the correlation between these two types of measurements 
carried out on a single bacterium (optical tweezers) and on colonies (lensless imaging). The work 
will be conducted in collaboration with teams specialized in life and health technologies. 
 
This innovative approach will allow to be much faster on bacterial identification and 
bacterial/phage interaction and could thus contribute to fight against the rising problem of 
bacterial antibioresistance. 
The student should have knowledge in optic and semiconductor physics. An interest in 
microbiology and life sciences is also highly desirable.   
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