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Vibrational polariton is a quasiparticle defined by the strongly coupled mid-infrared photon
and molecular vibrational motion. Recently, vibrational polaritons arouse much interest
because of the reports demonstrating the chemical reaction controllability." For the formation
of vibrational polaritons, the precise control of the cavity length with sub-micron order is
mandatory to prepare the resonant condition.? In this study, we develop a new microcavity
structure which uses no spacer in between the two cavity mirrors. This structure enables more
flexible tuning of the cavity length, which is of great convenience for comparing the polaritons
coupled with different cavity modes, and for measuring the polaritons of two independent
vibrational modes without preparing multiple samples. We investigate two kinds of liquid
samples; potassium ferrocyanide aq. and an ionic liquid, 1-ethyl 3-methylimidazolium
dicyanamide. The Rabi splitting parameters are derived based on the angle-resolved
transmittance measurements, and the formation of vibrational polaritons is confirmed for each
case.
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