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Fig.1 Cross —sectional view of electromagnetic crystals with square lattice and representative unit cells
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Fig.3* Band gap structure (TMz) for 2 — D electromagnetic crystals and frequency against transmitted power
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Fig.4 Band gap structure for electromagnetic crystals with square lattices
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Fig.5 Band gap structure for air columns electromagnetic crystals with different parameters
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Fig.6 Periodic prolongation and equivalent corresponding relationship
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Analysis of Band Structure of Two — dimensional Electromagnetic

- Crystal Using PWE Method

. FU Shu - hong, TIAN Hai - lin, TONG Chuang — ming, LI Xi — min

(Missile Institute, Air Force Engineering University, Sanyuan 713800 , Shaanxi, China)
Abstract: Aimed at the problems, of analysis on band gap of electromagnetic crystal using usual method, such as
time — consuming, hard to be understood, a model of plane wave expansion (PWE) method is introduced in this
paper and the plane wave expansion method is adopted to analjze the band gap structure of two — dimensional elec-
tromagnetic crystal with different shape of filling cell. By using this method, electrical field or magnetic field and
dielectric constant or its reciprocal are expanded in the form of double Fourier series, which are then substituted in-
to the scalar wave equation they must fulfill. Again, a characteristic equation for 2 — D electromagnetic crystal is a-
chieved, and by solving it the band gap structure is obtained. Moreover, two equivalent structures are introduced.
The results of calculation show that the size of filling cell and the relative dielectric constant all have influence on
band gap structure. Comparison between the numerical solution and literature data indicates that the method in this
paper is valid. At last, two equivalent structures are obtained by using periodic prolongation. It is not required to
deduce the structure coefficients, and the analysis of band gap structure using the model of plane wave expansion
method is realized, so simplification of analysis is achieved.
Key words:plane wave expansion method ; electromagnetic crystal ;hand gap structure ; periodic prolongation ;equiv-
alent structures



