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Temperature tuning of two-dimensional photonic crystals in
the presence of phonons and a plasma of electrons and holes JE-
SUS MANZANARES-MARTINEZ, FELIPE RAMOS-MENDIETA, Universidad de
Sonora, PETER HALEVI, Instituto Nacional de Astrofisica, Opticay Electronica —
We have theoretically studied the electromagnetic transmittance in finite samples
of InSb-based two-dimensional photonic crystals. Due to the temperature depen-
dence of the intrinsic carrier concentration in the semiconductor, our square arrays
of parallel InSb cylinders in air give rise to tunable transmission spectra. As the tem-
perature increases from 200 to 290 K, we find that the midgap frequencies move up
in frequency while the widths of the gaps diminish, in agreement with the bulk band
structure. We find that absorption affects considerably the transmittance intensity.
In order to achieve significant tuning of the transmission, appropriate structural
parameters and spectral regions are proposed. We have also studied transmission
of light through two-dimensional photonic crystals of finite width, with the radii of
the cylinders in the middle row altered in comparison to the host cylinders.
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