





Optical Resonance in Noble-Metal Nanoparticles
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extinction coefficient of ~ 10 1t M-1 cm-1 ~10 times ~10 © dye fluorophores




When the makes the big difference...




Clasical Optics and Photonics are Diffraction-
Limited !

Optical Microscopy

o Near field optical excitation o SEM of array of 50 nm Au particles

§ .= 600 nm, w = 3.1x1015

rad/s

S.A. Maier, M.L. Brongersma H.A. Atwater, Appl. Phys. Lett. 78, 16, 2001
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Plasmonics for Nanotechnology

Sub-diffraction limit {3
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Critical dimension active devices (nm)

+ Plasmanics will enable an improved synergy between electronic and photonic devices
= Plasmonics naturally interfaces with similar size electronic components
= Plasmonics naturally interfaces with similar operating speed photonic networks




Surface Enhanced Raman
Scattering (SERS): 106-107
1010_1012

Molecule

Surface Enhanced Infrared
Absorption (SEIRA)
101-102 times
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 Localized Surface Plasmon Resonance ( Sensors

e Cancer therapy by plasmon-induced heating

 SERS Imaging and Diagnostic




a) To fabricate plasmonic nanostructures that are highly responsive in

= NIR window —=
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b) To explo bt ke S Mrcome a series of disadvantages of

solution-phase nanoparticles, among the most critical aspects being

b) To implement the concept of this is not only but also
for , Localized Surface Plasmon Resonance ( sensors, Metal-Enhanced
Fluorescent ( ),







(A) Self-assembling polystyrene
nanospheres

1. Drop ~10 puL colloid solution O
onto hydrophillic substrate @/

2. Dry in oven, spheres self-assemble
at meniscus edge







polystyrene

gold
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array of nanoparticles and nano-cups
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1. Thermally evaporate film
of gold onto the polystyrene

nanosphere array.
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TEM pictures

Optical extinction
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Liquid sample 6328 nm
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gold particle
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Intensity

Au film on
Polystyrene Spheres
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AFM imaging SERS imaging local SERS spectra




Intensity (cts.)
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temporal series
of SERS spectra
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Rose Bengal fluorophore

Linker-spacer molecule

Nanostructured Au film




nanostructured Au film
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flat Au film

glass slide
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Emission spectra of Rose Bengal

Optical images
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Phase contrast images of Human Embryonic Kidney cells incubated for 24h in the presence
of PEGylated nanorods (left) and CTAB as prepared nanorods (right)

Materials Science and Engineering: C doi:10.1016/j.msec.2010.08.015




> We develop experimentally simple methods
to control the plasmonic resonances of
noble-metal nanostructures.

> We use as fabricated noble-metal
nanostructures in multifunctional
plasmonic sensors and ultrasensitive
maolecular detection and imaging.
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