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Photo-reaction control utilizing the vibrational polariton states

Katsuki, Hiroyuki

4,900,000

We have successfully established the techniques to observe the vibrational
polariton states. The vibrational polariton is a quasi-particle which is generated by the strong
coupling between the mid infrared cavity photon and the vibrational transition of a target molecule.

By using quartz plates coated with Au and protection layer as cavity mirrors, we have observed the
FTIR transmission spectrum using DPPA liquid as a test sample. When the cavity length is tuned to ~
12um, the resonance between the vibrational transition and cavity mode is realized, and we could
observe the splitting of the lines. By tuning the incident angle, we could measure the dispersion
relation for the upper and lower polariton branches. From the analysis, we derived the Rabi
splitting parameter. We have done the preparation for the ultrafast experiment in parallel. A mid
infrared femtosecond light is prepared by difference frequency generation, and its spectrum is
observed with MCT detector.
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