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Single antenna spring model
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Driven harmonic oscillator + radiation reaction
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Cross-sections
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Magnetic interaction - weak limit

Without magnetic material
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With magnetic material
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Assumption: weak magnetic material (1°° order perturbation) = field distribution
remains the same, only the overall amplitude will be scaled
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Magnetic interaction - small limit correction

We further introduce damping parameter ym in analogy with ~;
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Assumption: the magnetic transition is tuned to the plasmonic resonance and the
linewidth of the former is much smaller than the linewidth of the latter
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Extinction cross-section
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However, we use diabolo arrays = what is different?
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Green’s function formalism

2D homogeneous isotropic layer: P(F) = aE(7), a = gpe(w) (16)
E(F) = E\(7) + / a7’ G(7 — 7 P(7") (17)
P(F) =« {El (F) + /d?’ G(F — F’)ﬁ(*’)] (18)
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P(@) = a [Ei(@) + 27)° G(@)P(@)] (20)
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Green’s function formalism IT

2D structured layer:  P(F) = a(F)E(F),  afF) = f(Feoc(w)  (21)

P(F) = a(7) [El(F) + / dr’ G(7 — F’)ﬁ(?’)} (22)
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Periodic array
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Far-field
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Antenna array spring model
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Antenna array spring model - fit
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Antenna array - magnetic interaction

Assumptions:

- homogeneous thin magnetic layer with relative permeability u(w) that can be
described by a Lorentz model with linewidth much smaller than the linewidth
of the plasmonic resonance

- apart from amplitude scaling, the magnetic interaction does not affect the field
distribution of the diabolo array
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Single diabolo - FDTD vs. spring model
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Diabolo array - FDTD vs. spring model
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