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1. B2 (Summary)
Metallic nanostructures

showing localized surface
plasmon (LSP) resonance have attracted much attention
because it allows the interaction between photons and
molecules to be enhanced. Recently, strong coupling
between LSP and excitons have been studied in hybrid
systems of metallic nanostructures and dye J-aggregates. In
the hybrid system, stronger field enhancement effect is
expected due to extended dephasing time of LSP resonance.
In this study, strong coupling was induced in hybrid
of

phthalocyanine and its spectral properties were elucidated.

systems silver nanostructures and metal-free
Furthermore, ultrafast dynamics of these hybrid-states
were studied by using a femtosecond transient absorption
measurement system, under resonant excitation at around
near-infrared region.

2. EBr (Experimental)

Planar patterns of square-shaped silver nanoblocks with
thickness of 40 nm (sputtered by using ULVAC,
ACS-4000-C3-HS) were fabricated on glass substrates by
high-resolution lithography  (Elionix,
ELS-F125) and Then, the
nanoblocks were sulfidative protected with alumina layer

electron beam
lift-off technique. silver
with thickness of 2 nm by atomic layer deposition (Picosun,
SUNALE-R) and coated with metal-free phthalocyanine
(Pc) by using thermal evaporation and extinction spectra of
the hybrid films were measured at various thicknesses of
Pc layer. Then, transient absorption spectra of the hybrid
system were measured by a femtosecond pump & probe
system.
3. i F & # %% (Results and Discussion)
Silver nanoblocks with desired sizes were fabricated at

various controlled block sizes and a-phased Pc films were
deposited uniformly on the silver nanoblocks at various
film thickness. A typical extinction spectrum of a silver-Pc
hybrid film under strong overlapping condition is shown in
Fig. 1(a). Rabi splitting due to strong coupling was induced
and the Rabi splitting energy of the hybrid states was 670
meV with Pc thickness of 90 nm.

Fig. 1(b) shows kinetic traces of transient absorption at

Extinction

: Center for Ultrafast Optoelectronic Technologies, Jilin University

800 nm wavelength in the hybrid system. At the pumping
wavelength of 400 nm, decay of transient absorption
derived from electron-phonon relaxation is several
pico-second in lifetime. In the case of 550 nm pumping at
around resonant wavelength of a hybrid state, however,
decay of absorption due to not only electron-phonon
relaxation but another process with time constant of 280 fs
which may be lifetime of the hybrid-state. In this work,
ultrafast dynamics of the hybrid states were studied and
possibility of increase in LSP lifetime from sub-10 fs to
several hundred femtoseconds. For further work, it is
necessary to study more detail about dynamics and an
electromagnetic field enhancement effect derived from
localized surface plasmon will be discussed in the

hybrid-system.

0.04

Jpump= 550 NM
0 (b) hybrid /.= 800 nm
pump probe “probe
oo (@) 7 0.03
silver A hybrid
0.4 i
o 0.02
0.3 5 2
0.2 g
0.01
0.1 ez’ L
) S ///ch \
400 500 600 700 800 900 0 o —
Wavelength (nm) mjﬁr’ﬂlf}"’jvﬁf o
Pc |
-0.01 . . . . .
-1 0 1 2 3 4 5
time (ps)
Fig.1 (a) Extinction spectra of hybrid system of
phthalocyanine-silver, naked-silver nanostructure and

phthalocyanine molecules. (b) Kinetics traces of transient
absorption at 800 nm wavelength in hybrid system and Pc film
(excitation wavelength: 550, 400 nm).
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