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Density of Sates and Local Density of States of Two-Dimensional
Photonic Crystals with Cylinder Scatter in Square Lattice
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Abstract: Two-dimensional photonic crystal possess only pseudo photonic band gaps, so it is interesting and
meaningful that whether the spontaneous emission of the atoms in two-dimensional photonic crystals can be controlled
effectively. The density of photonic states and local density of photonic states are most important to determine the
properties of atomic spontaneous emission. the density of states and local density of states of the two-dimensional
photonic crystal composed of air cylinders on square lattice are investigated by plane wave expansion method and
group theory. The air cylinder as scatter is positioned on uniform dielectric background, the calculated results show
that the density of states and local density of states exhibit nonzero values but evidently lower than those outside the
peseudo-gap range in the frequency range of pseudo-gap, and it may be regarded as a quasi-photonic band gap. The
local density of states takes much larger values in the air cylinders areas and drops down at the boundary between the
air cylinders and dielectric medium background, and this phenomenon is due to the continuity of electric displacement
vector. Considering that the above two characteristics are also found in other two-dimensional photonic crystal
sample, it is believed they are universal in two-dimensional photonic crystal.
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Fig.1 Sketch of Wigner-Seitz cell of photonic crystal

composed of cyliader scatter in a square lattice
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Fig. 2 (a) Frequency w, as the function of k., , (b) up band and down band of pseudogap as the function of k.,
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