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Fig:2,Plasmonic resonance mode of an individual core-shell nano-structure.

(a) The absofption,spectrum excited by a linear polarization. (b) The electric field distribution
at 715nm is a dipolar mode indicated by the charge distribution shown in the inset. (¢) The
electric field distribution at 600nm is a quadripolar mode indicated by the charge distribution
shown in the inset.
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Fig.3 Plasmonic resonance mode of an individual capped nano-structure.
(a) The absorption spectrum variation with polarization rotating from 0 to 90 degrees.
(b)The electric field distribution at 615nm is a dipolar mode indicated by the charge
distribution shown in the inset. (c) At 840nm, the resonance is known as a magnetic mode
with electric field accumulated at the brim while the charge distribution in the inset indicated
the polarization direction. (d) The electric field distribution at 670nm is a quadripolar mode
indicated by the charge distribution shown in the inset.
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Fig.4 Plasmonic interaction between the patch/capped structures in the heterozygous dimer

(a) Excited by linear_polarization, the absorption spectrum variation with polarization rotation.
(b) At 845nm, thel "hot _spot” at the gap in the electric field distribution shows the strong
plasmonic caupling between the two modes, as shown in the inset. (c) The electric field at the
gap varies withsthe polarization direction. (d) At 850nm, the strong electric field is contributed
by the capped jstructure and the distribution at the brim clearly indicates the magnetic mode
when the polarization is 90 degrees. (e) The spectrum variation at point B on the brim with
polarization rotation from 0 to 90 degrees. (f) At 730nm, the electric field distribution clear
shows the shell dominates the contribution.
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Fig.5b Absorption properties of the heterozygous dimer at near infrared.
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absorption at the near infrared wavelength when the polarization rotates.
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Abstract

Broad application potentials associated with plasmonic anisotropi¢/nanostructures benefit from their
unique optical properties in near-infrared spectrum._70/0btain the best property, the excitation
polarization is normally needed to match orieptation of/the structure. The strong polarization
dependence, however, greatly limits the excitationsefficiency. In this work, a patchy structure is
introduced to release the dependence of polarization. In the proposed method here the lost properties
due to unmatched polarizations are. eompensated by plasmonic resonance coupling between the
patch/capped structures in the heterezygous,dimer. By overlap the two modes at the same wavelength,
the absorption keeps rather stable undisturbed status during variation of incident polarization. This work
is focused on the theoaretical \exploration of the feasibility. Electromagnetic field in the interaction
between light and heterozygous dimer is essential before extinction coefficients are calculated. The
field of the model jis_reached by solving Maxwell functions based on finite element method. The
numerical calculation leads to a good understanding of the mechanism of the plasmonic interactions in
the dimer, based on which the nanostructure with optimized configuration parameters favors, as

expected, stably high absorption in the near infrared wavelength.

Keywords: Localized surface plasmon resonance, Capped structure, Polarization,

Finite-element method
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