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1Université Clermont Auvergne, CNRS, SIGMA Clermont, ICCF, 63000 Clermont-Ferrand, France
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S1. NANOCUBE SURFACE DENSITY

FIG. S1. a, b, c SEM images of the nanocubes deposited on the YAG:Ce layer, allowing to determine the surface density of nanocubes for a
given nanoparticle concentration in the solution of respectively 0.5 g/l, 0.25 g/l, and 0.1 g/l. d PL enhancement as a function of the solution
concentration which is used for the drop casting.
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S2. ζ POTENTIAL

Zeta potentials (ζ were measured by laser Doppler electrophoresis (Zetasizer NanoZS, Malvern, UK). �e average value of
the ζ potential (-36.3 mV) is characteristic of very stable suspensions [1]. It explains why Ag NCs can be easily spread on a
surface with limited aggregation.
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S3. OPTICAL RESPONSE OF NANOCUBES

In order to be�er understand the optical response of the nanocubes, we have simulated the interaction of a plane wave with
square nanorods deposited on the surface using Fourier Modal Methods[2]. Such 2D simulations represent relatively well the
optical behaviour of truly 3D structures[3] because both situations generally share the same resonance mechanism[4]. A way
to understand the resonances of nanocubes deposited on a substrate is to map the magnetic �eld instead of the electric one,
as shown in Fig. S1. �e resonances on the top and at the bo�om of the nanorods clearly appear as cavity resonances for
the surface plasmon which propagates at the metal surface. In a cavity, the electric �eld is strong when there is a node for
the magnetic �eld and vice versa. For small nanocubes, only the fundamental resonances can be excited, leading to enhanced
electric �elds at the upper and lower nanorod corners only, which is exactly the case for nanocubes[5]. �e resonance on top
of the nanocubes will allow for a higher re�ection of light, while the lower one will allow for a lower re�ectance compared to
the bare interface. �e resonance positions are slightly di�erent because the surface plasmon at the bo�om propagates partly
in the substrate and thus presents a higher e�ective index. However, both resonances lead to a larger absorption, as shown in
the Figure. �e good agreement we observe between our simulations and the experiments for the resonance position in the
spectrum strengthens our con�dence in our 2D simulations.
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FIG. S2. Nanocubes characterization and simulation. a Specular re�ection coe�cient in normal incidence with cubes (blue curve) and
without (black line) and total absorption (green curve) for 75 nm wide silver nanocubes periodically (period d = 520 nm) deposited on
a transparent substrate with a refractive index of 1.8 similar to YAG:Ce. b Magnetic �eld for a plane wave with a 400 nm wavelength in
vacuum illuminating nanorods placed every 600 nm. c Magnetic �eld for a wavelength of 500 nm showing the localized surface plasmon
resonance under the nanorods, leading to a higher re�ection and absorption.
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