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Grating-Coupled Nanofocusing of Ultrafast Surface Plasmon Pulses at 400 and 800 nm

using an Aluminum Tapered Tip.
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Abstract

We achieve nanofocusing of ultrafast surface plasmon
polariton (SPP) pulses simultaneously at 800 and 400
nm using an aluminum tapered tip formed through
electro-chemical etching for the first time. We measure
the SPP intensity and phase at the tip apex and obtain
plasmon response functions for the both wavelengths,
which represent the SPP propagation along the

aluminum tapered tip.
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Fig. 1 Simulation model.
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Fig. 2 SPP intensity at a tapered waveguide
surface calculated by FDTD simulation at

800 and 400 nm.
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Fig. 3 Structure of Al tapered tip.
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Fig. 4 Dependence of coupled SPP intensity on

width of groove
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Fig. 6 Coupled efficiency and spectrum of width
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Fig. 7 Experimental setup for electrochemical etching.
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Fig. 8 SEM image of Al tapered tips when changing

chemical mixture ratio.
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Fig. 9 SEM image of Al tapered tips when changing

applied voltage.
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Fig. 11 Experimental setup of cross-correlation

dark-field imaging.
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Fig. 12 Spectrum of VENTEON and second harmonic
generation by a Type-1 BBO crystal.
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Fig. 14 Polarization characteristics of apex emitted light.

(a) at 800 nm, and (b) at 400 nm.
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