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As part of a doctoral research at SPEC/SPHYNX (Michael Vaz, PhD defense 30 Sept. 2025),
we have calculated the conservative [1] and dissipative forces [2] induced by vacuum
electromagnetic fluctuations on a rotating pair of atomic oscillators, based on a semi classical
model developed previously [3].

How much of quantum friction, at zero or finite temperature, could be due to this type of
interaction? A first step will be adapting the present hybrid quantum-classical framework to
include vacuum polarization and pair creation. In doing so, one will encounter finite
frequency cut-offs, traditionally linked to virtual pair creation; thus one will determine a
friction component linked with the finite cut-off of Fourier integrals. On this research path,
one shall pay attention to maintaining the mathematical coherence of the whole framework. A
longer-term goal remains a complete and consistent quantum relativistic treatment of quantum
friction at the atomic level.
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