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Scientific description:    

Polydiacetylenes (PDA) = (CRC≡CCR ') n = are conjugated polymers obtained from the 
photopolymerization (UV irradiation) of diacetylenes which have a blue-red color transition 
when they are stimulated. This transition corresponds to a change of conformation and 
electronic structure of the polymer chain. Depending on the chemical composition of the side 
groups R and R ', this stimulation can be thermal, mechanical, passing a virus, etc. These 
compounds therefore have the appropriate properties to form sensors. However, studying 
monolayers formed by these molecules, we observed that some of them displayed a highly 
unusual behaviour that is: increasing the 2D pressure induce a loss of the 2D organization. To 
understand this behaviour, we need to probe the impact of the chain lengths and head group 
on the molecule structure and stability. 
For this master thesis we propose to study monolayers formed by two diacetylenes (figure 1) 
and their mixture. The experimental approach will consist in Langmuir isotherm-
measurements (monolayer spread on water surface) and AFM. It will be completed by 
molecular dynamic simulations to study of the structure and properties. A. Synchrotron 
experiment is planned, but the participation will depend on the schedule. 
 
 
 
 
 
 
 
 

Techniques/methods in use: This thesis proposal consists of a combination of experimental 
techniques based on Langmuir Isotherms, Brewster-angle Microscopy and Atomic Force-
Microscopy completed by molecular dynamic simulation, using the program GROMMACS. 
Participation to an X-Ray measurements performed at the Synchrotron SOLEIL will depend on 
the schedule. 
Applicant skills: An interest and motivation in experimental research and simulation..  
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Figure 1- To be studied molecules. 
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