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Summary: Nanoparticle (NP) synthesis and applications have attracted great interest since their properties 
(magnetic, optic, catalytic, etc.) bridge the gap between molecules and bulk materials [1]. While they are 
often constructed as isolated nanoobjects, the ability to assemble NPs with controllable sizes and shapes 
within networks is a current issue which concerns frontier areas of research in sensors, medical diagnostics, 
information storage, and metal catalysis [2]. Fairly sophisticated synthetic approaches to gold plasmonic 
dimers with controlled gap distance, symmetry, and capability of hosting guest molecules in hotspot regions 
have been described [3]. Our groups described also the facile synthesis of innovative networks of gold 
nanoparticle (Fig. 1) that were employable in very efficient organic synthesis for unique selectivity [4]. The 
formation of gold NP networks by our methods –dense networks of small NPs of 2-3 nm size separated by 
rigid diamondoid linkers of 1-2 nm– follow mechanisms that need to be deciphered to control the physical 
properties (shape of individual NPs, optical and plasmonic properties of the networks). This could be 
achieved in situ from DLS monitoring and associated laser-assisted methods. The training period will consist 
at ICMUB at the formation of individual NPs that would be associated as networks from ligand exchange in 
specially designed apparatus allowing multiple analysis developed at ICB. In-situ UV−visible spectroscopy 
and ex-situ electron microscopy analysis, as well as simulation [5], are accessible in relation with the 
excellence equipment SMARTLIGHT, while ultimately reshaping of NPs and networks may be studied by 
plasmonic resonances driven by femtosecond laser irradiation. 

 

Fig 1. Au NPs of various nanosizing (left); novel networks of 2-3 nm size Au NPs separated by 1-2 nm (middle); Au NPs optical properties (right), B. Cluzel©, ICB. 
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Type of project (theory / experiment): Experiment:  synthesis /plasmonic / photonic / nanosciences 
 
Required skills: Basics in materials chemistry and in light-matter interaction in physics; interest for NPs synthesis in 



solution; interest in experimental physics measurement; team spirit, curiosity and interest for transdisciplinary. 
To send to Virginie Bourg (Virginie.Bourg@ube.fr)  or Jean-Marc Simon (jmsimon@ube.fr) head of the master M2 CDM. 
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