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1. A% (Summary)
Localized surface plasmon resonances (LSPRs) can

confine the light wave to the local surfaces of metallic
nanoparticles as a near-field. Not only near-field coupling
but also far-field coupling between adjacent metallic
nanoparticles are essential for inducing strong near-field
enhancement due to spatial and temporal effects of LSPRs.
We aim to elucidate the temporal effects on near-field
enhancement effects. In this study, the far-field coupling is
used for controlling the plasmon lifetime and the
relationship between plasmon lifetime and near-field

enhancement effect was explored.

2. FE (Experimental)

(R L7z Bk ]

T R T e — A 100 KV
L ILANy A

PSR R P A - B
[55051k]

Au dimer arrays have been fabricated by electron beam
lithography (EBL) and lift-off techniques. Time-resolved
two-photon induced photoluminescence (TPI-PL) were
measured by using an interferometric pump and probe
system utilizing a mode-locked Ti: sapphire laser as an
excitation source to evaluated the phase relaxation
dynamics of LSPR.

3. fii B L %2 (Results and Discussion)
Fig. 1 shows the TPI-PL autocorrelation trace of

nanogap Au dimer arrays with pitch sizes of 500 and
600 nm, respectively. These revealed that the plasmon
dephasing dynamics (phase relaxation time) changes
depending on the pitch size and the dephasing time of
the nanogap Au dimer array with a pitch size of 500 nm
is about twice prolonged rather than the structure with a
pitch size of 600 nm. In addition, the experimental
results are well consistent with those in FDTD
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simulations.  Furthermore, simulated  near-field
information indicated the plasmon dephasing time is
correlated with the near-field enhancement, which is

desirable to be explored experimentally in the future.
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Fig. 1 Time-resolved autocorrelation traces of nanogap Au
dimer arrays with pitch sizes of 500 nm (red curve) and 600
nm (blue curve), respectively. The inset shows the
estimated dephasing time (7>) at each pitch size,
respectively.
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