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Abstract

Efficient processes for migration of excitation include resonance energy transfer (RET), in which a single virtual photon is exchanged between an excited donor and an unexcited
acceptor, and interatomic Coulombic decay (ICD), in which an initially excited or inner-shell ionised donor relaxes, and an acceptor subsequently absorbs the energy resulting in the
emission of a slow electron into the continuum. This slow electron can be damaging to biological tissue. The related, and in some cases competing Auger decay, describes a similar
process but within a single atom or molecule which simultaneously acts as donor and acceptor. In this case the exchanged photon energy has to be in the X-ray region.

All of these processes may be influenced in an environment by surface or medium polaritons. We study them in the framework of macroscopic QED, where the polaritonic field-matter
excitations are encoded in the Green’s tensor for the electric and magnetic fields. We present an analytical expression for the Auger decay rate in vacuum as well as its enhancement

and suppression by a nearby dielectric surface. We compare ICD rates to Auger rates in different environments. We also study discriminatory RET between chiral molecules and the
modification of the free space rate by a solvent medium.

Introduction Auger decay

Free space: Comparison to numerical values in F-like ions:
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Theoretical framework
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Auger decay near dielectric plate:

Schematic propagation of field excitation , ,
Next o Auger in medium
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Chiral RET in media
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- Dipole approximation & isotropic averaging:
Example: Chiral RET rate in dielectric medium

Auger:

For Ar < wgn/c the discriminating part Igiser of the rate is given by:
- Source point = absorption point

1—‘discr ~ Feemm + meee
- Interference with exchange term of indistinguishable electrons
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spontaneous decay rate:
Next o Relative to

lonisation cross section: = Auger decay

Introducing finite sized atom (Gaussian profile) |4]:
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RET / ICD:
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