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EM Radiation

Useful Properties:

» Strong characteristic extinction
» Plasmons: ~10° of incident E-field

Absorption & scattering coefficients ~10~ of fluorescent dyes
» Size-, shape-, Environment-, dielectric constant-dependent resonance /

\>

Surface Plasmons in Metallic Nano-sized Object

= tunable A,y from visible to NIR
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Plasmonic Nano-structure Engineering
\__ with Energy Localization /
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1. Investigation of plasmon excitation in artificial metallic nanostructures and
their variants through theoretical and experimental studies for generating
energy localization and strong optical forces

2. Development of plasmonic device strategies for surface plasmon-mediated
applications

3. Demonstration of a plasmonic biosensing platform with in-situ SERS
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4, Establishment of a synergistic multidisciplinary research community for the
advancement of plasmonics technology

Phase-sensitive Surface Plasmon Resonance Sensing

White light spectral phase SPR biosensor

(Ho, CUHK)
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Wavelength-multiplexing phase-sensitive SPR
imaging sensor (Ho, CUHK)
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Plasmon-enhanced gas sensing (Ho, CUHK)
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Common-path spectral SPR interferometric
sensing with temporal carrier (Ho, CUHK)
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Squeezing the local density of state (LDOS) for
ultrasensitive plasmonic sensing (Ho, CUHK)
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(absorption rate = radiative decay rate)

FDTD results
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Sensing with phase-based SPR spectroscopy
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be very large and narrow
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.e. Sharpest phase jump occurs
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Trapping on Au-NIS coated

Fiber based plasmonic optical tweezers with Raman
detection, “Trapp-and-sense” opeartion (Ho, CUHK)
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Plasmonic Nanoparticles

Nanostructured Ag gratings Plasmonic and structural evolutions during the
(Ho, CUHK; Choy, HKU) sulfidation of silver nanocubes (Wang, CUHK)
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New plasmonic gratings from random nanoparticles
(Choy, HKU)

New Physics: Maintenance of diffraction effect from a new Class of Macro-
Periodic and Micro-Random Plasmonic nanostructures with simultaneous spatial
translational symmetry and long-range order breaking

Potential application: Wideband and polarization independent electrodes
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Novel Applications of Plasmonics

Plasmonic tweezers on gold nanoisland SERS using metal NPs - ML graphene
substrate (Ho CUHK) nanospacer (Choy, HKU)
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Circular polarized SHG in single-layered gold

Breaking the space charge limit in OSCs by a novel sawtooth structures (Chan and Wong, HKUST)
plasmonic-electrical concept (Choy, HKU)
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