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Quantum-size effect on metallic nanoparticles, its implications and applications

Ishida, Kenji
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i i We measured the nuclear spin-lattice relaxation rate (1/T1) of platinum (Pt)
nanoparticles with a particle size of about 4 nm, and found that at low temperatures below 10 K,

there is a large deviation from metallic behavior, accompanied with a peak at 1/T1. By examining the
particle size dependence of this anomaly and investigating nanoparticles of Ptl-xCux, Ptl-xPdx, and
AuCu, we found that the anomaly was a "quantum size effect" caused only by the density of states of
d electrons. This brings about a modification in the quantum size effect proposed by Prof. R. Kubo
in 1962, and indicates the importance of the electron correlations in the quantum size effect.
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