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From (Chiral) Polaritonics to Predicting the Dynamic of Single Photon Emitters in Host Materials

Confining optical or plasmonic modes results in an increase in light-matter coupling and leads either
to enhanced emission times (Purcell enhancement) or even to the creation of hybrid light-matter
states, called polaritons. Control over the electromagnetic confinement allows, therefore, to non-
intrusively control the correlated eigenstates. We begin with a brief overview of our recent devel-
opments in ab initio QED that aim to understand the potential impact of polaritonics on chemical
reactivity [3-6], aggregation [7], plasmonic catalysis, and chiral recognition [1,2]. We will then dis-
cuss possible strategies and payoffs for the design of improved molecular single-photon emitters
embedded in host materials. Special attention will be placed on a holistic and atomistic description
targeted at providing reliable predictions for ideal guest-host matches that can be suggested using
machine learning techniques.
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