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Band Structure of Suzuki-phase Photonic Crystal

WANG Dao-bm, HOU Shang-ln REN Guo-dong LEI Jing-li
(Deparment of Physics Lanzhou University of Technology, Lanzhou 730050 China )

Abstract Photonic crystals ( PCs), also known as photonic band-gap materials are artificial dielectric orme-
tallic structures in which the refractive mndex modulation gives rise to stop bands for electram agnetic w aves
(EM) within a certam frequency range The discovery of photonic crystals has opened up a pran ising tool to
control the flow of light A very interesting feature of light guided through photonic crystals is that the group
velocity of the lightmay be reduced by orders ofmagnitude There are several devices tak ing advantage of this
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property both in PC waveguides and n extended photonic crystal lattices The excellent optical properties of
PCs cane fram their special band structures The band structures can be associated w ith the type of lattice that
photonic crystals take on Up to the present many works have been devoted to study the properties of PCs
which have hexagon square and honeycanb lattices The wo dinensional Suzuk rphase lattice is the novel
oneg which firstly was brought foward i the context of sound propagation by sonic crystals and afteward its
equivalentwas ntroduced for photonic crystals In this paper a canplete research of the photonic band struc-
re for Suzuk rphase lattice is presented mcliding the periodic array of air holes n a dielectric background
and the periodic array of dielectric rods m air W ith the help of plane wave expansion method the mpacts of
scatter element radus and refractive mdex was mvestigated The results danonstrate that the band-gaps are
mostly forTM mode n the periodic array of air holes in a dielectric background but the TE mode i the perio-
dic array of dielectric rods in air The canplete band-gap presents itself in all type photonic crystals only when
refractive mdex of the medum is larger enough W hen refractive index is snaller the canplete band-gap
doesn’t anerge For the periodic array of air holes i a dielectric background the results danonstrate that in
sam e rang of air hole radus the fifth and sxth bands are separated fran each other distinctly The dispersive
curves for fifth band along I'X'| direction and sikth band along X, # direction are very flai mplying group
velocity equal to zera Themodal field profiles were also calculated Fran these results we can find the fifth
and sith bands arem inrbands created by the coupling of defectmodes This phenanenon which can be used
for slw light engineerng i photonic crystals has not been found m the periodic array of dielectric rods n air

and other lattices

Key words Suzukiphase photonic band gap plane wave expansion method defectmode
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