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Plasmonic nanocavities are essential in plasmon-exciton
strong coupling due to their tunability and ability to re-
strict electromagnetic fields in a compact volume. How-
ever, not all plasmonic nanostructures have the same tun-
ability and field confinement properties.

The research group, led by Prof. Andrey E. Mirosh-
nichenko discussed the successful development of strong
plasmon-exciton coupling and catenary field enhance-
ment in a hybrid plasmonic metamaterial cavity contain-

ing transition metal dichalcogenide (TMDC) monolayers.
Plasmonic metamaterial cavities were chosen for their ca-
pacity to restrict electromagnetic fields in an ultrasmall
volume and their ease of integration with intricate struc-
tures. The plasmon resonance of these cavities spans a
wide frequency range, which may be adjusted by chang-
ing the size or thickness of the cavity gap. This tuning is
consistent with the excitons of the WS, WSe,, and
MoSe, monolayers. TMDC monolayers were chosen for
their capacity to facilitate strong light-matter interactions
due to their temperature stability, high radiative decay
rate, and notable exciton binding energies. By combining
these unique properties, a strong coupling regime was re-
alized.
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