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Abstract :[Objective] The properties of one-dimensional photonic crystal surface modes are stud-
ied and the possibility of exciting surface modes is discussed by attenuated total reflection
(ATR) technique. [Methods]The supercell method and iterative Fresnel equation are applied to
calculate dispersion curves of surface mode and ATR reflection spectrum. [Results}We found
that surface modes could be flexibly controlled by changing the thickness of outmost layer of
one-dimensional photonic crystals when the layer’s refractive index is higher and the difference
of localization of electric filed between different positions are obvious in the same gap. The sur-
face modes, which are far from the light line of vacuum and localize at the midgap, will strong-
ly confined on the PC side and in the air side. [Conclusion] The surface modes of one-dimension-
al photonic crystals can be excited by Kreschmann configuration and the optical properties of
tansmission medium can be predicted by the
shape and position of minimum peak.
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Fig.1 Theoretical model of semtinfinite one-dimension-

al photonic crystal
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Fig. 2 Geometry of a supercell
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Fig. 3 Band structure of one-dimensional photonic crys-
tal and the dispersion curves of surface modes
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Fig. 4 Comparion of electric field of surface mode within
the same truncation at different horizontal wave vector in the
first band gap
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Fig. 5 Comparison of electric field of surface modes lo-

calized at the midgap and gap edge in the first band gap
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Fig.6 ATR spectrum of one-dimensional photonic crys-
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