ESF Research Networking Programme NEWFOCUS
Analysis of oblique incidence on multilayer cylindrical lenses

scientific report

This report describes the work carried out during the short visit to Dipartimento di Ingegneria
dell'lnformazione, Universita degli Studi di Siena from June 23 to July 5. The purpose of the
visit was to start working on a oblique incidence on multilayer cylindrical lenses.

Main results

Obligue incidence is more complicated to analyze than perpendicular incidence because in
oblique incidence each component of incoming electromagnetic wave ( E orH) doesn’t have
component parallel to z axis (regardless of polarization). Because of this equations will be
coupled. Rigorous treatment of scattering from anisotropic objects is closely related with the
possibility to generate suitable electromagnetic field representations. In most cases the
considered structure can be described with diagonal permittivity and permeability tensors,
which simplifies otherwise extremely complex problem. On Fig. 1 we can see the described
situation.
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Figure 1 Obligue incidence on the circular cylinder

Starting point for modeling described situation are Maxwell equations. Combining those
equations we get system of partial differential equations:
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This system of partial differential equations is difficult to solve, so we have to find some
transformation which will simplify it. We anticipate symmetry in ¢ and z direction from which
we get:
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and from that we get system of ordinary differential equations:
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From this equations we get system of two coupled ordinary differential equations for E, and
H, field:

, d?E"  dE? m2 —k? g, ) -
p +p (pz(m;p_kzz)i_nZﬁP—ﬁ Ezn+

d p? dp £ —k?
) PP (18)
jnk,  m; -k jnk, |dH" 0
P a)gogpp M)—k2 weye,, ) dp
2K n m?, —k? .
Ih oo, +(p2(mi¢ k?) £ —nz? 2”¢¢JH”+
dp dp Hop ¢p_kz Hop (19)

m2 _k2 - - Zn
/{ T . Jnk, Jnk, ]dEZ _0
¢



2
M, = @11, E4E (20)

2
My, = QP Lo [,4E0E (21)

Every other field component can be calculated from equations (7)-(10).

In future work we have to find out how to solve this system for differenth boundary
conditions, and how to efficiently calculate those fields.



