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Fabrication process for three-dimensionally periodic structure of plasmonic
nano-clusters formed in a confined space

Nagao, Daisuke
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Two different approaches were conducted to obtain plasmonic nanoparticles
periodically arranged with an appropriate distance apart. The first approach is a co-assembling of
two types of particles with different materials and sizes. The second one is the use of core-shell
structure of composite particles incorporating the plasmonic nanoparticles separated with the shell.

For the plasmonic nanoparticles that have a high sedimentation velocity in suspension, it was
indicated that the second approach is useful for three-dimensionally ordered plasmonic nanoparticles

to exhibit intrinsically optical properties.



PL

1,2)

100 nm

SO PL
PL
PL PL
PL
PL
PL
PL

PL

kARl O
@ e © ® iR d
©,® o o | P O I

e o o
@ e A5 ; O !
e N
(@] @ ® @ 9 /. O I |
73R EV(PL)F/HLF AN = 7 o T e R BT ’
wamnT( ) | Lol L
(s - 4
BRI T
(:) T Y e
PLF AT
<i> RAREICHTY SAE N3




)

3

15nm
100
nm
@) -
(€
100 nm
PL
(Surface lattice resonance  SLR) SLR PL
PL PL
SLR
PL SLR
SLR
100 nm
(fcc) (112) (hep)
(dcc, center-to-center distance) ()
dcc 300-550 nm
dcc =450 nm I=1-6
100 nm dcc =450 nm
Q (Quality factor) dcc 450
nm SLR
- ) fcc hcp SLR
100 nm
93nm
(a)
(b)
(@ 445 nm - -
(b)
(dec)
dec

- (DMSO)

DMSO
DMSO



610nm  SLR
390nm 550 nm
hcp
Q (Qudlity
factor)
PL
PL

©)

Extinction

0.8

- — Multi-layer
B Double-layer
Single-layer

500 600 700
Wavelength [nm]

400

DMSO

DMSO

1) D. Nagao, R. Kameyama, Y. Kobayashi, M. Konno, Colloids Surf A, 311, 26-31 (2007).

PL

2) D. Nagao, R. Kameyama, H. Matsumoto, Y. Kobayashi, M. Konn, Colloids Surf A, 317, 722-729

(2008).

3) A. Yahata, H. Ishii, K. Nakamura, K. Watanabe, D. Nagao, Adv. Powder Tech., 30, 2957-2963

(2019)



2 2 0 2

Namigata Hikaru Watanabe Kanako Okubo Saya Hasegawa Masashi Suga Keishi Nagao Daisuke 14

Double-Inverse-Opal-Structured Particle Assembly as a Novel Immobilized Photocatalytic Material 2020

Materials 28 28

DOl
10.3390/mal14010028

Kota Fujimoto, Shunho Ishikawa, Kanako Watanabe, Haruyuki Ishii, Keishi Suga, Daisuke Nagao 6

Correlation of Secondary Particle Number with the Debye-Huckel Parameter for Thickening 2021
Mesoporous Silica Shells Formed on Spherical Cores

ACS Omega 17734-17740

DOl
10.1021/acsomega.1c02293

SERS

22

2020

51

2020




Far-field coupling

51

2020

H. Namigata, K. Watanabe, S. Okubo, K. Suga, D. Nagao

Design of Photocatalytic Particle Assemblies Applicable to a Continuous Water Purification Process

2020 Virtual AIChE Annual Meeting

2020

23

2021

52

2021




52

2021

HP

https://ww.che.tohoku.ac.jp/~mpe/

Utrecht University




