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Abstract:

This PhD project focuses on the design and implementation of photoswitchable molecular
assemblies to control Forster resonance energy transfer (FRET) over long distances. Playing on
the specific organization of multiple fluorophores and photochromic units in 2D or 3D
architectures, this research aims to develop a “two-color emission” fluorescence
photoswitchable system. The study will explore cooperative and synergistic effects to improve
FRET efficiency and control exciton transport. Understanding exciton diffusion anisotropy and
optimizing photophysical mechanisms will be key objectives. The ultimate goal would be to
integrate these materials towards molecular logic gate applications, paving the way for a fully
optical transistor.
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Replacing the dark state with an emissive acceptor could extend exciton diffusion distances and
enable their detection, this is the main motivation of the proposed PhD.
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mechanisms, the project aims to achieve a
"two-color emission" fluorescence
photoswitchable system (Fig. 3) and apply
this system to molecular logic gate
applications, ultimately leading to the
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development of a fully optical transistor.

photoswitchable system.

Objective & methodology: The main objective

is to control FRET through the design, implementation and characterization of complex
functional molecular assemblies. The main tasks include

e Fabrication of specific photoswitchable 2D monolayers and 3D architectures with
controlled organization of the different molecules.

e Characterization of the specific optical properties of these materials, with particular
emphasis on exciton diffusion.

e Optimization of these molecular architectures, combining optical measurements and local
probe microscopy to analyze fluorescence photoswitching in correlation with structural
changes at the single molecule level.

e Demonstration of a "two-color emission" fluorescence photoswitchable system exploit
cooperative and synergistic effects between fluorescent and photochromic systems as
schematized in figure 3.

Thesis environment: This thesis fully funded by CEA.

The applicant should hold a Master degree and be highly motivated to work on an
interdisciplinary subject involving physics and physical chemistry. The expected skills are: a
strong background in optics or photophysics. Knowledge in physical chemistry would be
appreciated.

The project will be held in collaboration with chemists, in France (Institut Lavoisier de
Versailles, Institut parisien de chimie moléculaire) and abroad. A collaboration with a Japanese
university is already planned. Scientific stay in Japan might be arranged during the thesis.

Please do not hesitate to contact us for further discussions together with a visit of the lab.
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