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Enhancement of Light-Emitting Diodes Using Plasmonics

Koichi OKAMOTO

Surface plasmon (SP) generated at a metal surface brings novel optical properties and functions to a
material. The technique of controlling and utilizing the SP is called “plasmonics” and has attracted much
attention with the recent rapid advance of nanotechnology. Here, we propose one of futuristic
applications of plasmonics, which is highly-efficient light-emitting diodes (LEDs) using InGaN/GaN
semiconductors or other various materials. The coupling between the electron-hole pairs and the SP at
the metal surface increases the spontaneous emission rate and the internal quantum efficiencies.
Moreover, huge enhancement of emission should be obtainable at any wavelength if we can control the
modes of SPs by employing metal nanostructures. The SP coupling technique would lead to super bright
LEDs that offer realistic alternatives to conventional fluorescent light sources in the near future. The
similar nanostructure-controlled plasmonics is also expected to develop highly-efficient solar cells.

Key words: plasmonics, surface plasmon, polariton, InGaN, LED
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