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Descriptif du sujet 
 Mastering visual appearance by  controlling the composition of matter is a 

major challenge in areas as diverse as glass production (e.g., smart windows), 
vehicle design (e.g., interior light management, painting), cosmetics (e.g., dye-
free products), printing (e.g., security 
holograms), and luxury goods(e.g., 
coatings for watches, jewellery). In this 
project, we will develop scalable 
fabrication techniques to  realize new 
coatings offering unusual targeted visual 
effects. The thesis contains 3 goals: 1. 
Optically-active nanoparticles will be 
synthesized by bottom-up chemistry. 2. 
Nanoparticles will then be assembled on 
a surface. 3. The optical properties will 
be studied on the new device ‘La 
Coupole’ developed at INRIA. This 
device will enable us to measure spatial 
variations of the optical response of 
macroscopic samples. These 
measurements will be compared with 
theoretical predictions for specific 
illuminations. 

Example of the visual appearance, created 
by a nanostructure surface based on Ag 
nanoparticles, recently developed at ICMCB. 
The two-color iridescence observed varies as 
we change the viewing angle 
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resonances offer uncommon iridescent visual appearance 
not observed with natural nanostructures or thin-film 
interferences (Fig. 2b-c). The model also clarifies the 
remarkable resilience of the iridescent metasurfaces to 
size and shape polydispersity of the plasmonic 
nanoresonators. Fabrication flexibility is essential for 
real applications of plasmonic metasurfaces, as it may 
result in a strong reduction of manufacturing costs for 
large-scale coatings production. 

 
Fig. 2. a, BRDF definition schematic. The samples 
consist of disordered arrays of 100nm side silver 

nanocubes (AgNCs) on silicon substrates, coated with a 
thin SiO2 layer of height h. b, Rendered images of a 
macroscopic speedshape covered by silver nanospheres 
on a SiO2/Si substrate for h = 600nm. c, Fabricated 
two-color iridescent metasurface under sunlight 
illumination for various viewing i and lighting s 
directions. 

3. Conclusion 
We expect this work to inspire and motivate further 
metasurface designs exhibiting complex visual 
appearances that are traditionally difficult to predict and 
assess. It seems that many new possibilities to tailor 
appearance are offered by high-index nanostructured 
surfaces. 
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