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Introduction

Surface plasmons
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Nanofabrication

» Fabrication methods:
= Electron beam lithography (EBL); nanoimprint lithography (NIL);

» Alternative fabrication methods:
= Chemical synthesis
= Colloidal self-assembly

= Colloidal lithography
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Nanofabrication

» Metal-coated microsphere arrays

colloidal self-assembly metal deposition by physical methods
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Nanofabrication

» Metal-coated microsphere arrays

LBT 30.0kV 8.5mm x10.0k SE(UL)
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I APPLIED MATERIALS i

INTERFACES

Nanofabrication

» Linear arrays of metal-coated microspheres

self-assembly on patterned substrates

ACS Publications

I
FAAANAAS

\J\/\)\/u\_/\/\/o/),) KIFJ ,/\,AAAAA""'\
0000022 A SEN
OO00030300000000 DO0000NN,

\
\
1
:
1
1
1
1
1
1
1
1
1
1
1
1
1
i DOOIDINDINDNDN r\/\f'\/\/\f\f\r\/\m”7/\7/\:-/\JK’\J i Y i Y Y

: \/\/\/\/\J\/\JO\/\/JJ\J\/v\/\/\/vv'\/- ’\/‘\ /-\/\/\/\/\/\/\/\r\

! \/\/\/u\/uu\/\/uu\/u\/\/\/v\/\/vvcvr\ A A N
! »‘\r-\r\r\/\f\r\/\ by
! OO ooO00000
i T AT I ITNIANAAATI
i

1

1

1

\-/“\_/

Y

- polystyrene colloids

’

1
I
]
:
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

\

in water;
A F 'Y Ya Ya Ve Vo VWaN
- diameter 500 nm; ; 0000000000000
AN _ 20, . / mag B| WD |spot| HV
NS 2% vol.; e 10 000 x‘ 59mm| 5.0 |30.0kV| Standard |ETD

_________________________________________________________________

“[mag @[ WD |spot| HV |SEM Mode | det |
20000 x |59 mm| 5.0 |30.0kV| Standard |ETD Quanta 3D FEG

ACS Appl. Mat Interf 2013, 5, 1362.

29/08/2022, BPU 11, Belgrade

»




Nanofabrication

» Microsphere arrays as lithographic masks

Plasma etching of microsphere arrays
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Nanofabrication

» Microsphere arrays as lithographic masks

Plasma etching of microsphere arrays
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Optical properties

» Metal-coated microsphere arrays
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Optical properties

» Metal-coated microsphere arrays
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Optical properties

» Metal-coated microsphere arrays
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Optical properties

» Linear arrays of metal-coated microspheres
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Surface-enhanced Raman scattering

Spontaneous Raman Surface enhanced Raman
(SERS)
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Surface-enhanced Raman scattering

» Metal-coated microsphere arrays
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Surface-enhanced Raman scattering

» Metal-coated microsphere arrays
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SERS applications

» Metal-coated microsphere arrays in SERS applications
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Microfluidic-SERS

» Metal-coated microsphere arrays in microfluidics
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Electrochemical-SERS

» Metal-coated microsphere arrays as electrodes
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Conclusions

» Self-assembled microsphere arrays are a versatile nanofabrication platform:

= Metal-coated microsphere arrays;
= Linear arrays of metal-coated microspheres;

= Masks for plasma etching

» Optical properties of metal-coated microspheres:

= Tunable across the visible range;
= Similar behaviour in air and water;
= Polarization-sensitive or insensitive;

» SERS application of metal-coated microsphere arrays:

= Size-dependent, tunable SERS enhancement;
= Can be integrated in microfluidics;
= Coupled electrochemical-SERS assays can be developed.
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