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Abstract

An elastic model to predict radial vibration of ultra-small nanoparticles is proposed and
the main reason of frequency shifts (comparing with classical elastic model) in
ultra-small nanoparticles is interpreted. Taking the curvature-dependent surface theory
into account, the effects of surface on the radial vibrations of nanoparticles are
investigated with our new model. Both the atomic and the present models are calculated
and their results agree well. It argues that the surface effects are remarkable on the radial
vibrations of ultra-small nanoparticles and surface elasticity plays the main role rather
than surface stress which is the previous understanding. The curvature-dependence of
surface effects cannot be ignored when the particle is small enough. For the low-order

radial vibration, the surface effects are more noteworthy.
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