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PhD Offer : “A Radical Approach to new Organic Light-Harvesting Materials” 

Funded project from the ‘transverse research call” of  Sorbonne University (SU) 

 

The global aim of this project is to design, synthesize, probe and understand the novel properties of 

a new class of organic polymers with potentially disruptive applications in next-generation light-

harvesting materials. Exploiting a unique combination of advanced solid-state chemistry, single 

molecule quantum optics and femtosecond time-resolved microscopy, we aim to generate fundamental 

insights into the ultrafast (fs-ns) quantum mechanical processes that govern light absorption, transport 

and conversion of energy over nm-μm length scales in 1D polydiacetylenes (PDAs) [1]. We will 

introduce new ways to atomistically manipulate the spins of PDA photoexcitations, opening a route 

to rationally designed light-harvesting materials where a complete set of photonic, electronic, magnetic 

and vibronic degrees of freedom could be leveraged for desired energy applications.[2]. In a first 

instance, the project will require overcoming challenging, multistep synthetic strategies to obtain the key 

intermediate blocks. Then, the optimization and control of the photopolymerization will be pursued. 

Finally, the in-depth study of the physical properties of the obtained materials will be performed in 

collaboration wth the project’s co-director (Dr Barisien, INSP SU) 

 

 
Figure: (a) Rod-like DA monomers, multilamellar self-assembly and chain orientation after 

polymerisation. Chain-radical distances controlled by varying "k" repeats in the monomers. (b) Cyclic 

DA monomer, tubular self-assembly and chain-radical topology after polymerisation. Monomer 

diameters controlled through “n” repeat groups. (c) The stable organic radicals and side-groups that 

will be incorporated into the monomers. 
  

QUALIFICATIONS : A highly motivated candidate is actively searched. The post requires a 

Master’s degree or equivalent in Chemistry, with good experience in materials and organic synthesis. 

Additional competences in photo-physics, optics and/or electronic processes would be appreciated as 

well. Good communication skills are required, as the PhD will be undertaken in  multicultural, 

multidisciplinary and multilingual laboratories. To apply, please send your CV, a motivation letter, a 

letter of reccomendation, copy of your master’s degree marks (to date) to: david.kreher@sorbonne-

universite.fr. You will be contacted by phone soon after submission of your application, as the 

deadline for recruitment is the 16th of June. 
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