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Introduction to plasmonics

e Localized Surface e Enhancement of the E-

Plasmon Polariton: field at resonance:
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Resonance
N
ee
\—Eﬁ/'
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= Collective vibration of = Possibility to control the
conduction electrons in a spectral response

sub-wavelength structure
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The Truncated Spherical Cavity

 The Geometry:
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e Governing equation:
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e The Plasmonic Coupling:
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Result:
Simulations are independent of the width
of the substrate (domain)
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Absorption and Scattering

 Absorption cross section:
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* Quantify the dissipated energy in
the gold surrounding the cavity:

4 2
Qabs = EE—?VLEVU abs2 -U absldv
1 2
Uabs — _Ea) Im[gm (w)]‘E‘




-r University of Southern Denmark

ReSU ItS Of MOdeI I | ng — Mie structure structure
: : \_/
Excitation of LSP Modes
Mie-mode | Simulation Mie-mode | Simulation
r a) ' S b) | ] Max:32 |
_ o ]. N . a H.S 1
Bonding ' nlo i Anti-
states , | | ~ — bonding
c) “’“‘“ d) ] g | states
:.': .‘ | I.S
-




]

University of Southern Denmark

Results of Modelling —
Absorption and Scattering

Absorption cross section
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The absorption is related to
the optical properties of gold

Scattering cross section
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Excitation of bonding states
increases the scattering.
Possibility to control the scattering

The optical response is dominated by the scattering
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Conclusion

The plasmonic effects of a truncated spherical cavity is
Interpreted on the basis of Mie-theory.

Simulations are done using a pure FEM 3D-model and a 2-
step procedure making the result independent of the width of
the domain.

Simulation of the near-field reveals resonance of individual
bonding and anti-bonding modes.

The optical properties are dominated by scattering.

Possible candidate as a tunable substrate for surface
enhanced sensing.






