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Subdiffraction Confinement of Light in Dielectric Cavities
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Abstract— Photonic nanocavities play a central role in optics and cavity quantum electrody-
namics due to their ability to enhance light-matter interaction enabled by high quality factors
and small mode volumes [1]. A common statement in the literature is that the mode volume of
dielectric cavities cannot be reduced below the diffraction limit, but theoretical works [2] have
shown that the diffraction limit does not apply to cavities. However, the first experimental
demonstration [3] of subdiffraction confinement of light appeared only recently due to the ex-
treme nanofabrication requirements. It has been predicted [4] that such miniaturized cavities
may increase the light-matter interaction to a level where a single photon in the cavity can lead
to measurable nonlinear quantum optics, but this requires parting with conventional fabrication
methods. The most recent developments include the combination of self-assembly with scalable
silicon photonics [5], which opens entirely new perspectives for ultrasmall dielectric nanophoton-
ics in a regime where the only limiting factor is structural disorder [6]. In my presentation, I will
outline the latest developments and the prospects for applications in this new research field.
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