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Abstract
In this middle report of the project, there are results of three essential subjects. One
Is to use FDTD method to analyze the physical phenomena of the interaction
between light and scatters in the near-field optics. In this part, the efficiency of
transmission of light through the subwavelength scale of circular aperture and the
properties of near-field distribution are studied. The optimum design of optical
probe is proposed to achieve the small size of optical spot Solid immersion lens
coated by partial Al film to form optimum probe is proposed and shown to be an
optimum design for high density optical storage. Second one is to use both of plane
wave expansion method and FDTD to simulate the coupling efficiency between
conventional silica waveguide and photonic crystal (square lattice, triangular lattice
and heterostructure) waveguide. An optimum design is proposed to achieve 90%
coupling efficiency. Third one is to fabricate a triangular antidot array in Nb thin
film. The magnetoresistance of this film is measured and found anisotropic
matching field under an applied different current directions for an low magnetic
field and near superconducting transition temperature .
Keyword: photonic crystal, near-field optics, coupling efficiency, photonic crystal

waveguide, Nb film, antidot triangular lattice, magnetoresistance, matching field.
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