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Abstract: In order to explore the properties of photoniccrystals, the finite element method was introduced
to calculate the band structure of lossy and dispersive photonic crystals with triangular lattice. By using
this method, the calculation of band structure is reduced to a quadratic eigenvalue problem which the
eigenvalue is the Bloch wave vector, the band structure and eigenmode can be obtained more effectively.
The band structure in the TE and TM mode of photonic crystals with dielectric material in triangular
lattice was compared with the reference to demonstrate the accuracy of the method. Furthermore, the
dispersion relation of the lossy and lossless photonic crystals was also given by the proposed method. The
symmetry and surface plasmon polarizations properties are found in lossless photonic crystals and electric
field distributions are concentrated on the interface of dispersive materials and air. It is demonstrated in
the lossy photonic crystals that the symmetry is destroyed, the surface plasmon polarizations properties
are weakened and electric field density is decreased. The results can be used as theoretical basis and
reference for studying the lossy photonic crystals and surface plasmon polarizations.
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(a) The unit cell of a triangular lattice.

(b) The first brillouin zone

. = A AR 23 SR T A AR Y X R P AT B T
B3 BE L3 - » DATT 53 7 A2 B R B A SCIT T 5 1) 45 4
R XA L R e, =1 B9 T BR A 23 TR TR A O A
AR N e BT AR R HE SR R 4 = A
AR G T AL AR K42 r=0. 48a o J2 06 T b 1 1
R i BIAERNZ S < BhoPAT . eI AR AT T o
y PN A E 1)L Ho IR B B R = A
s 4 114 S5

(c) The discrete space diagram
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