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Abstract: In this paper, we have theoretically analyzed and designed a dielectric multi-layer sensor with
a SPR (surface plasmon resonance) using analytical calculation and FDTD (finite difference time-domain)
The proposed structure is composed of periodic layer and thin metal film. It has many
advantages. One of that is a high sensitivity of the SPR. Another is a high Q-factor of the
characteristics in the PhC (photonic crystals) micro-cavity structure. The incident light has double
resonance characteristics, because the filtered light by PhC structure, dielectric multi-layer, is met the
thin metal film for SPR effect. We have also observed the change of resonance characteristics according

to the variation of effective index on the metal film.

methods.

Keywords: Finite difference time-domain method, Multi-layer, Surface plasmon resonance, Plasmonics,
Photonic crystals, SiO2, TiO2
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Fig. 2. Macleod simulation results of the 1D-like PhC

resonator.
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Fig. 3. (a) Incident angle of light at the bottom region
of the metal film, (b) FDTD simulation results at the
defect/metal interface for the 46.93 degree-angle, (c) SPR
characteristics curve at the incident angle of the 46.93
degree, (d) phase variations on SPR condition.
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Fig. 5. SEM images of the total-internal reflection based

PhC sensor structure.

Fig. 4. Phase variations according to the change of the

refractive index at the defect surface.
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