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Casimir EELS

EELS analysis of surface plasmon vibrational modes as the origin of short-range
Casimir force
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o In order to clarify the surface plasmon interaction between metal plates,
which is important for the evaluation of the short-range Casimir force, we fabricated

metal/insulator/metal (MIM) structure and analyzed the relationship between the the interaction
energy and the gap spacing by EELS measurements. The surface plasmon resonance energies excited at
the Ag/silica and Ag/alumina interface are 3.3 eV and 3.0 eV, respectively. In the MIM structure,
the resonance energy shifted to the high energy side as the gap spacing became narrower. It was

experimentally shown that the surface plasmon interaction has a significant effect on the Casimir
effect between metal plates with a gap spacing of less than 100 nm.
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