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Emergence of surface-plasmon resonance upon metal-cluster growth

Terasaki, Akira
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Metal particles exhibit size-dependent features in their optical absorption
spectra; an atom shows rich structures in the spectrum originating from single-electron transitions
between atomic orbitals, whereas a nanoparticle is characterized by a broad spectrum due to collective
excitation of electrons by surface-plasmon resonance. This project focused on elucidation of the change
in the character of transitions from single-electron to collective excitation as the particle grows from
an atom to clusters, and further to nanoparticles. Photodissociation-action spectroscopy was performed to
measure optical absorgtion spectra of size-selected silver cluster ions (A?n+) in the size range from n =
2 to 35. The spectra below n = 25 showed sharp peaks indicating a single-electron behavior, whereas those
of larger sizes were broadened to a structure-less profile, which implies breakup of single-electron
excitation at n > 25 toward surface-plasmon resonance of silver nanoparticles.
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