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The electromagnetic field vacuum fluctuations are one of the key features of quantum field theory 
and have significant implications for our understanding of nature at all levels: from the atomic 
(Lamb shift in hydrogen atom) to the fundamental structure of the universe (dark energy is 
hypothetically related to the vacuum field fluctuations). The proposed project is aimed at harnessing 
the virtual vacuum field photons via their confinement in split-ring resonators [1]. This involves 
finite-element simulations of split-ring resonators of a specific geometry, their fabrication by means 
of optical and electron beam lithography and further testing with the available spectroscopy 
techniques. Further these confined virtual photons may be used to tackle new ground states in the 
quantum paraelectric SrTiO3 [2, 3].  
[1] Appugliese et al., Science, 2022, Vol 375, Issue 6584, pp. 1030-1034 
[2] Ashida et al., Physical Review X, 2020, Vol 10, Issue 4, pp. 041027 
[3] Curtis et al., Phys. Rev. Research, 2023, Vol 5, Issue 4, pp. 043118 
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