Photonic modeling of two-photon spontaneous emission
processes beyond the electric dipole approximation
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Abstract — . N
We present a framework that can be used to study Two-Photon Spontaneous Emission (TPSE) processes of a quantum emitter placed

near a nanostructure beyond the standard electric dipole approximation. This is relevant for current nanocavities, used for tailoring and enhancing
transition rates of spontaneous emission processes. This discipline promises, for example, efficient entangled photon sources in quantum computing.

The developed framework relies on the classical computation of Purcell factors of the one-photon spontaneous emission. We show that placing an emitter
\close to a silver nanodisk enhances the TPSE transition rate of its electric dipole and quadrupole transitions by 5 and 12 orders of magnitude, respectivelyj
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Conclusion — - , _ —\
Framework Application to an s — s transition of an emitter close to a silver nanodisk

- Study two-photon spontaneous emission processes of a quantum emitter - Enhancement of 5 and 12 orders of magnitude for the two-photon electric
near a plasmonic nanostructure beyond the electric dipole approximation dipole and electric quadrupole transitions, respectively

@ Based on the computation of Purcell factors Perspective: study interference effects between TPSE multipolar channels [3]/
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