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Study on potential energy surface for gas-phase vibrational strong coupling by
IR spectroscopy and cavity-QED theory
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Our research goal is to realize the vibrational strong coupling of gas-phase
molecules and to elucidate the molecular geometry of vibrational polaritons formed in the coupling.
For IR spectroscopy of the polaritons, we started up the IR laser system to observe the cavity

transmission spectrum and developed the piezo-driven optical cavity to precisely control the cavity
length. Furthermore, to observe the IR spectra of the gas-phase vibrational polaritons, we developed
the high-pressure available gas cell and considered the opt-acoustic spectroscopy to detect the
sonic wave from the IR-absorbing molecules.

We tried to observe the cavity transmission spectrum by using the optical cavity formed by two gold
mirrors with 97% reflectivity. The obtained spectrum was successfully reproduced by the given gap of
the cavity about 50 um and finesse (property of the light-trapping ability).
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