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In the last years, ion-shaping technique has been proposed as an innovative and powerful tool to manipulate
matter at the nanometer scale. Deformation can be indirectly induced by embedding metallic NPs into an
ion-deformable amorphous host matrix. With this technique, it is possible to transform nanospheres into
nanorods, nanowires, facetted nanoparticles, or other original shapes. The aspect ratio and spatial orientation
of these NPs can be tuned by varying the irradiation conditions (ion, ion-energy, irradiation angle, fluence).
To understand the mechanisms of deformation, the evolution of the temperature profile during the ion im-
pact within the nanoparticle is simulated by implementing the thermal-spike model for three-dimensional
anisotropic and composite media. By this way, a straight correlation is found between the fraction of the
nanoparticle that is molten (vaporized) and the deformation path followed by the nanoparticles during the
irradiation. This allows to relate the initial nanoparticle to its final morphology, in order to generalize the
ion-beam shaping process for all the nanoparticle shapes and dimensions.
Besides the fundamental aspects related to the ion-matter interaction, ion-shaping can also be used to give
new insights into the plasmonic properties of metallic nanoparticles. Here, Electron Energy Loss Spectroscopy
(EELS) is used to study Localized Surface Plasmon Resonances (LPSR) in ion-shaped metallic nanoparticles
with a nanometer-scale spatial resolution. LSPR are generated through electron excitation is a Scanning
Transmission Electron Microscope (STEM), equipped with a High Angle Annular Dark Field (HAADF) detec-
tor. These experimental results are simulated using a specifically developed Auxiliary Differential Equations-
Finite Difference Time Domain (ADE-FTDT) code and the Metallic NanoParticles Boundary Element Method
(MNPBEM) code.
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