
  
Self-assembly of colloidal liquid crystal in levitation 

Nature has long inspired scientists with its abilities to obtain complex inorganic nanostructures 

by consistently exploiting the self-assembly in confinement of often complex building blocks. 

This level of complexity is not yet reach synthetically because most nanoparticles (NPs) are 

highly symmetric objects and subsequently, the self-assembly is unconstrained. In order to 

overcome this limitation, the NPs shape and environment should be tuned in order to “frustrate” 

self-assembly and to tailor organization within the material. In these cases, the equilibrium 

“compromised” arrangement of particles will have an inherently low-symmetry. 

The internship goal is to develop an evaporation induced self-assembly approach in levitation, 

which have not been considered yet in the literature. The originality of the approach is to use 

an acoustic levitator to perform the self-assembly without substrate.1 A droplet of colloids will 

be levitated and dried in ambient conditions, leading to a progressive increase of concentration 

that will induce ordering in the material. The student will work with the anisotropic 

nanoparticles available at the laboratory such as gold nanoparticles of various shapes (e.g. rods, 

plates) and imogolite nanotube.2, 3 The assemblies will be characterized in situ and ex situ with 

the techniques available at the laboratory (electronic and optical microscopy as well as light 

and X-ray scattering techniques). Preliminary results indicate that colloidal liquid crystal (i.e. 

imogolite nanotube) self-assembles in so-called Maltese cross because of the spherical 

confinement during evaporation of the solvent.  

This internship will be supervised by E. Paineau and C. Hamon at the Laboratoire de Physique 

des Solides (LPS). The internship duration is extensible up to 6 months. Possibility to continue 

this work in PhD. Students with a taste for interdisciplinary research (inorganic synthesis, self-

assembly, use of advanced characterization tools and eventually on synchrotron sources) are 

encouraged to apply. For more information, you can consult the team website: 

https://equipes2.lps.u-psud.fr/matrix/ 

Contact: erwan-nicolas.paineau@universite-paris-saclay.fr, cyrille.hamon@universite-paris-

saclay.fr. 
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