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?E%%ﬂ E . Enhancement of Light Color Conversion through Nanoscale-cavity
Effect in Nitride Light—emitting Devices
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IREE: Light color conversion means the transfer of energy from a higher-energy photon into a
lower-energy light through a phosphor. It can be used for white light generation and color display. The
nanoscale-cavity effect refers to the near-field version of the Purcell effect, which describes the change
of the emission behavior of a light emitter caused by the field scattered back from the surrounding structure.
Within a nanoscale cavity, the surrounding structure effect on a light emitter is quite different from that
of cavity resonance, which is a far field behavior in a larger cavity. With the development of nano-fabrication
technology, nanoscale cavities become quite popular for various applications. At this presentation, we
discuss the enhancements of light emission, Férster resonance energy transfer, and surface plasmon
coupling in nanoscale cavities for effectively increasing the overall color conversion efficiencies from
InGaN/GaN quantum well (QW) into colloidal quantum dot (QD) and from green-emitting QD into
red-emitting QD. Two nanoscale cavity geometries are to be discussed, including subsurface GaN porous
structure and surface GaN nano-hole. The fabrication techniques of the nanoscale cavities and the methods
for inserting QDs and chemically synthesized Ag nanoparticles into the cavities are introduced. The emission
behaviors of the used QW and QD are presented.
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