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1. B2 (Summary)
Vibrational strong coupling (VSC) of vacuum field and

molecular vibrations offers promising applications in
cavity-modified chemistry and ultrasensitive spectroscopy.
In this project, gap surface plasmon cavities were
fabricated to realize VSC at the nanoscale. Our
nanocavity offers VSC comparable to microcavity but
with drastically reduced number of molecule, which can

open the ways for nanoscale chemistry.

2. 32k (Experimental)
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Positive EB resist (ZEP-520A) was spin-coated on a

CaF, substrate and patch nanoantenna arrays were
defined by EB lithography = (ADVANTEST
F7000S+VDO02) followed by development in ZED-N50
and MIBK. On top of the patterned resist, 50-nm Au layer
was deposited with a 5-nm Ti-adhesion layer (CFS-4EP-
LL i-Miller), and lifted off by ZDMAC. The SEM image
(HITACHI Regulus 8230) of the fabricated antennas is
shown in Fig. 1(a). A thin layer of the PMMA polymer
followed by 80-nm Au layer was then spin-coated above

the antennas.

3. ffi L # %% (Results and Discussion)

The reflectance spectra for the fabricated sample is

shown in Fig. 1(b). The resonance dip of the gap surface
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plasmon resonance is split into two dips due to the
coupling with C=0 stretch vibrations of the PMMA
molecules. The splitting (Q) of 108 cm™ satisfies the

criterion for the strong coupling regime (red curve).
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Fig. 1 (a) The SEM image of the fabricated patch antenna.
(b) The reflectance spectra for the PMMA filled gap

surface plasmon cavity for different antenna length.
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