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Experiments on quantum radiation (particle creation from vacuum)

often pose major challenges when probing relativistic quantum field
theories. Sometimes, effective field theories in suitable condensed mat-
ter systems may be accessible more easily. However, such systems are
generally affected by material properties such as dispersion and dissi-
pation.

We study quantum vacuum physics in a dielectric medium featur-
ing both dispersion and dissipation. To this end, we explicitly add an
environment field to the standard ‘Hopfield model‘ for dispersive but
non-dissipative dielectric media. The refined model allows for an ‘ab
initio‘ treatment of dissipation and we consider an application in which
the interplay of dispersion and dissipation plays a role.
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