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Scientific context : 
Recently, our group has developed a quantitative phase microscopy technique aiming at measuring phase 
distributions of living organisms like individual cells from single shot acquisitions [1]. The basic idea of the 
system was to plug a wavefront sensor (SID4Bio, Phasics SA, Palaiseau, France) on a microscope to record 
the distorted wavefront (due to the sample) on its image plane. The current sensitivity of the technique, 
developed in our group in close collaboration with Phasics Company, is 1 nanometer for the optical path 
difference between the measured objet and its environment. 
 
Subject : 
We would like to see now much thinner structures presenting sub-nanometer optical path, as single DNA 
strands deposited on a substrate. For that purpose, we propose to insert the sample inside a resonator 
presenting a high quality factor, in order to give us the benefit of the high number of times the light crosses 
the sample in such a structure. In a first step, the selected applicant will determine the sensitivity of the 
original technique with respect to the quality factor of the resonator. Then optimization of the system will be 
performed in order to reach the target application, i.e. detect single DNA strands. This last part of the work 
should be done with Dr. Erwin Peterman (Vrije Universiteit Amsterdam) who could initiate a formal 
scientific collaboration with our group in case of successful single DNA detection. 
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