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In this study, we present a comprehensive analysis of the

optical properties of colloidal gold nanoshells (NSs) with

varying thicknesses of the gold layer and an additional silica

layer. Our results demonstrate that the spectral position of the

localized plasmon resonance in NSs is very sensitive to the

above parameters. Furthermore, we observe that the silica

coating has a notable impact on the stability of colloidal

systems. We supplement our experimental results with

theoretical calculations, revealing the relative contributions of

the absorption and scattering to the overall extinction as a

function of the gold layer thickness. The calculations also

provide an insight into the origin of spectral broadening in the

case of clustered NSs. Our findings hold significant potential for

the design of hybrid materials intended for diverse applications,

including refractive-index sensing, metal-enhanced fluorescent

emission (MEF), and surface-enhanced Raman scattering

(SERS).
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