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Synthesis and Surface Plasmonic Resonance of Aluminium Nanocaps
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Abstract: The aluminium encapsulated silica composite nanoparticles were fabricated by physical metal vacuum

evaporation method. The composite particles were characterized and investigated by scanning electron microscopy

(SEM) and UV-Visible absorption spectroscopy. SEM showed that the composite particles were incompletely

encapsulated and cap-shaped; UV-Visible absorption spectroscopy showed that their plasmonic absorption peaks

could be moved in a long wavelength from visible to near-infrared while the diameter of the silica core and the

thickness of the cap-shaped shell varied. The tunable resonance of aluminium nanocaps could rival with the

counterpart of some noble metals such as gold and silver.
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Fig.1 TEM photograph of bare SiO, micro spheres

with mean diameter of about 200 nm
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(a)~(b): Nearly close packed SiO,/Al composite particles with 200 nm core diameter and 30 nm shell thickness on glass slide with lower

and higher magnification, respectively

(¢)~(d): SiO,/Al composite particles with core diameter of 300 nm and shell thickness of 20 nm. There are some gaps between the composite

particles, among which the planar films could be seen. The distinct difference between rough shell and bare core could also be seen

from a small inclination in micrograph (d)
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Fig.2 SEM images of SiO,/Al cap-shaped composite particles
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Fig.3  Absorption spectra of aluminium nanocaps (a) with
the same SiO, template diameter of 200 nm but
different shell thickness varying from 12 nm to
40 nm; (b) with the same SiO, template diameter of
300 nm but different shell thickness varying from
12 nm to 30 nm
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Fig.4  Absorption spectra of aluminium nanocaps with
the same shell thickness of 30 nm but different

silica diameter varying from 100 to 300 nm
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