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onsider the interaction of light with a two-layer cylindrical nanostructure placed

Bl

in a dielectric medium with permeability €_, and this structure consists of two

: non-contiguous cylinders with radi1 @ and b (the distance between the centers of
the cylinders 1s equal to d, and the dielectric permittivity of the core and shell materials 1s

equal to €, and € ). Due to the fact that the wavelength of the incident light 1s much larger than

the dimensions of the system (a, b, d << A), the problem can be considered 1n a quasi-static
approximation. In this approximation, electric field potentials in each of the areas (/ — core
(¢), 2 —shell (s), 3 — surrounding dielectric medium (m)) are determined from the Laplace
equation (1) with boundary conditions on the boundaries of the division of regions (2). From
the solution of the Laplace equation (1), we have the following expression for the dipole
polarizability (3) and its derivatives (4 —6).

The condition for the occurrence of SPR (in the non-dissipative approximation) has the
form (Z=0) where will we have it from (7-9).

In fig. 2 shows the dependence of the SPR frequencies for the structures S10,@Au and
S10,(@Ag on the distance between the axes of the cylinders, the radii of which are a= 10 nm,
b = 40 nm. Qualitatively, the nature of the dependences for nanostructures with different
shells 1s similar. Thus, the splitting of plasmon resonances corresponding to the value x = x,
1s more significant than for plasmon resonances with x = x,. This fact 1s explained by the fact
that x,>x,=0
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Fig. 1. Geometry of the problem
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Fig. 2. Dependencies of SPR frequencies for structures S10,@Au (a) and S10,@Ag (b) at a = 10 nm and b = 40 nm on the distance

between the cylinder axes
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