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Spatio-temporal characteristics of plasmons induced in a gold triangular
mesoplate

oKeisuke Imaeda, Seiju Hasegawa, Kohei Imura
Graduate School of Advanced Science and Engineering, Waseda University, Japan

[Abstract] We investigated the spatio-temporal characteristics of high-order plasmon modes
induced in gold triangular nano- and microplates by aperture-type scanning near-field optical
microscopy. Near-field transmission images observed at the plasmon resonance wavelengths
showed two-dimensional oscillation patterns in the plate. The observed near-field images were
well reproduced by the square moduli of the eigenfunctions of a particle confined inside the
two-dimensional triangular potential well. From the group theory analysis, we classified the
observed plasmons as in-plane and out-of-plane modes. From the femtosecond time-resolved
near-field measurements, we found that the out-of-plane mode exhibits a longer plasmon
dephasing time compared with the in-plane plasmon mode.
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Fig. 1 (a) SEM image of a gold triangular mesoplate (side length: 660 nm, thickness: 45 nm). (b) Near-field
transmission image taken at 780-840 nm. Scale bar: 200 nm. (c) Spatial superposition of the in-plane and out-
of-plane eigen modes.
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