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Fig. 1. (a) The cavity quantum electrodynamics system, x is the damping rate of the cavity, v is the spontaneous emission rate of

the quantum system, and g is the coupling constant between the quantum system and the cavity model”; (b) the progress of the en-

ergy exchange and the transmission spectrum of the cavity for the weak coupling (red) and strong coupling (blue) regimes”; (c) the

enhancement of spontaneous emission for the weak coupling regimel™; (d) the periodic energy exchange for the strong coupling re-

gimel™.
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Fig. 2. (a) The coupled Ag nanorod-Au nanofilm gap plas-
mon system, with a phase-matched low loss dielectric nan-
ofiber above the nanofilm; (b) the normalized decay rates of

the quantum emitter in the gap structure into different de-

cay channels!*.
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change of index, the spontaneous emission rate can be tuned from 1037y to 87507v0; (c) the diagram of high-efficiency extracting,

with 42% of the photons can be collected into the nanofibers!™!.
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SPECIAL TOPIC—Plasmon-enhanced light-matter interactions
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Abstract

The strong localized field in micro-nano photonic structures brings new opportunities for the study of the
light-matter interaction. By designing optical modes in these structures, photons and excitons in micro-
nanostructures can exchange energy reversibly or irreversibly. In this paper, a series of our recent studies on the
strong and weak photon-emitter coupling in micro-nano structures especially in plasmonic and their coupled
structures are reviewed, such as the principle of efficient, tunable and directional single photon emission, and
engineering the electromagnetic vacuum for enhancing the coupling between photon and exciton. These results
provide new physical contents for the light-matter interactions on micro and nanoscale, and have potential

applications in the on-chip quantum information process and the construction of scalable quantum networks.
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