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(@) Design of a plasmonic nanoantenna with trapped

nano-particle’ s position-dependent scattering

properties

When an incident laser beam interacts with a gold
nanostructure, it may excite localized surface plasmon
resonances, which are collective oscillations of free
electrons located close to the gold surface. Then, both
the optical evanescent field and the light scattered to
the far-field depend on the spatial and spectral
properties of the excited localized surface plasmon
resonances and their interference. As a consequence,
gold nanostructures act as optical nanoantennas capable
of confining the incident light on a nanoscale and
radiating the scattered light into specific directions.
In this work, we designed a plasmonic nanostructure that
combines both phenomena to optically trap nanoparticles
and monitor their position with respect to the center



of the trap. This novel approach may provide an
efficient way to monitor the motion of non—fluorecsent
nanoparticles inside plasmonic traps.

B 1 Simulated scattered light radiation pattern of the plasmonic
nanoantenna when a 100nm-large gold nanoparticle is trapped (a) at the
center, (b) above the right side and (c) above the left side of the
nanostructure.
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1  Schematic illustration of Fabry—Perot (FP) optical cavity con—
sisting of two parallel mirrors. The cavity mode is strongly coupled with
OH stretching vibration of water included in FP cavity.

2  Scanning electron microscopic images of crystals (a) formed in
free solution (b) and under vibrational strong coupling.
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FIG. 1 | (upper) A layered cobalt oxide showing a ther-
moelectric Z7 value of 0.11 at room temperature, which is
among the highest ever reported for oxides, was realized due
to significant reduction of thermal conductivity by ion
exchange treatment. (lower) Thermoelectric properties of

ACo0, films at room temperature.

(b) TMERIFEITHIREBEHL) —RERFRETA Y
—ZBALEBEIVIRTUOIESZ XL vILEE

EE AL L RBREOI FR L, BEE R LB
h%%T?Hﬂi ﬁ$ﬁﬁ@t@%ﬁ%&ﬁ%ﬁyx?
LEFEBRTHEOICAEMICEE CH D, mRMEZILE
%%A?é:&@\ﬂﬁ%%%ﬁ?éﬁé%%%&ﬁ&&
LTHLNTWDD, FEHMEE SRRSO, &
T T4 UMM, K, I ZOBERIC Ko TR
BELSN D72, KKRE LTHREETH D, AT, E
FEIZHIH S - R R A T T LaAlO R Elo~T m =

B xR LTemBERZRIL Y 7 2T (WO,)
B (2.7 < x<3.0) T, ﬁ%%4ﬁ5§pkﬁﬁ4ﬁ5§m§ﬂﬂ# TIAF
TEDLZEHEWALMNIC LIz, FEshTFHIRETIC "oh
tWQﬁ@ﬁWﬁWy@ﬁ%A%$/1W%53J@ﬁ
D& & BITRIGEEN T 2 Z &R ahoTte, WO, THIE
@ﬁﬁﬁﬁ@ﬁﬁﬁ$ix@ﬁwkk%m%%ﬂﬁ¢bt

SAERRERTF v U 7 EF ORI LY RIESHEn L,
4M29@FA’m%%h%&ﬁﬂh%m EfFLT (X2),
Z UL T 'L 7 7 A[G. Kim, H. Ohta et al., J. Phys. Chem.
C QOINIXNZHE WO, TIERLNARZWEETH D, Z D%
R, BVEM B E ORI BVE M B 2 REH T D ol
#2725 9, [Gowoon Kim et al., ACS Appl. Mater. Inter—
faces (2021)]

Thermal conductivity, x (W m-! K-1)

Amorph‘ous WOy,

0 L L L L L
275 280 285 290 295 3.00
x in WOx

FIG. 2 | (left) HAADF-STEM image and topographic AFM image
of a W0, filmwith 1D atomic defect tunnels. (right) Oxygen
deficiency dependence of thermal conductivity of WO, films

with 1D atomic defect tunnels.
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T AZ XY F o (AXT) IR HAInT /A B
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1 9)F KA+, ZERE RER. Loy B, =K H2. FER
G, MW 7 yBb=F L7 U a— LR
FOHEH#E L Au2s 7 5 A F—DAR]. ARILYS
%101 BEBESCE VT4 VB (2021-03)
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