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Introduction Introduction (cont.) \ Introduction (cont.)

>Periodic structures are useful in a variety of applications ¥ Present difficulties
£,(F) » Memory consumption of Bl submatrix (dense)
> Absorbers * : S X
() Slow computations subr i
> Frequency selective surfaces h £, (7 l » ansing fmmm :
> Photonic band gap structures _ » Dense matrix-vector multiplication
¥ Filters » Green's function computation
3 e (7) ¥ Approaches to overcome the difficulties above
»Periodic structures may invoive inhomogeneous & anisotropic J‘.g; » Uniform Mesh for Bl surfaces
matertals " pnh 5 > Block-Toeplitz storage technique
>To analyze periodic structures, a scheme is required that » FFT-based matrix-vector multiplication
» The Finite Integral (FE-BI) Method is applied to ¥ine ;
» Easily enforces periodic boundary conditions SR SOy N i
> Handles complex inhomogeneous and anisotropic materials r&wmmmm@mm' Advantages of FE-BI 3 Outline
> Is efficient with respect to both memory and time

> Introduction
» Easy enforcement of periodic boundary conditions, 5
»The objective of this study: Efficient computation of the » Easy application to inhomogeneous and arbitrary geometries, EFi Em""“e"'lfr:"“”" ieoral (FE-B) Method for
reflection and transmission coefficients of periodic structures ¥ Sparsity of matrices for FE part S

* Simple formulation / » Numerical results
¥ Conclusions
FE-BI Method (1) A FE-BI Method (2) \ / FE-BI Method (3) \ A Memory Savings

> The boundary integral equation is given by ) o ; |
lﬁ'ﬁf[ir")m G LB VG ‘?”"]""{ b >mumm idly vty = [N‘(N’ +1)+J\i;(N,+l)T
" el T wmn| | COMVERES ey MISNS2 Toeplitz scheme 16(2N, -1)(2N, -1)

I the periodic G 's function is ¥ The variational functional for the FE is given by "
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| This is a slowly convergent infinite series, to ?kif,._,,__ I‘-"—- V-l (FIV-rx HF ) by
= = llevi of the i ; : . .
E(T) = B(..)explk, ,D,) :umcmp:w mﬁ‘; n"’:'m »Mesh used is composed of uniform brick elements: | |
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» All of the numerical results presented here refer to a . ’
nonmagnetic material. Example 2: Frequency-seleclive layer Example 3-1: Strip Dipole FSS-isotropic

3 Also, all of the results presented here assume that the axes of
anisotropy are aligned with the axes of periodicity.

£F) 0 0 100
E.{?)w[ 0 £,6) © ] ﬁ.(F)=[0 1 0}
0 0 ElP 001
> Neither of these is a restriction of the technique.

Example 1: Homogenous Lossy Slab

Numerical Results (1) Numerical Results (2) \ Numerical Results (3)
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Numerical Results (4) i Numerical Results (5) / Numerical Results (6) \ Conclusions
Example 3-3: Strip dipole FSS- o > This paper discussed the FE-BI with brick
Example 3-2: Strip dipole FSS-anisotropic isotropic, anisotropic & inhomogeous ‘B f elements accelerated by FFT and Ewald
- - Transformation.
—r ¥ The method was applied to 3D periodic
structures composed of arbitrary materials.
¥ Numerncal results confirm the accuracy,
efficiency and fiexibility of the method in
dealing with structures with inhomogeneous
H e and anisotropic materials.
] bl B » Curment investigations are focusing on
ns na ns xl-l;; s Fraquency (Gitz) f
Cxe 1: all ropy th E " el (2.2.7)
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