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Abstract

A smart and small scale element is quite important for system integration. A practical
and promising avenue to the miniaturization of optical devices based on the metalsurface
has been proposed. Designed arrays of complementary V-shaped antennas in planar gold
films with thicknesses of 100 nm were used to manipulate the light propagation. Each of
the V-shaped antennas could be designed separately, therefore, arbitrary distribution of
the optical filed with various phases and amplitudes could be obtained. Then, according
to the Huygens’ secondary source principle, arbitrary manipulations of the light
propagation are essentially achieved. The solid experimental results in the terahertz
wave band of the focusing and imaging performance of ultrathin planar optical elements
(“cylindrical” and “spherical” lenses ), image reconstructions of the phase holograms
which were comprised of V-shaped antennas arrays provided a convincing
demonstration for the design approach of various ultrathin planar optical elements. It can
be predicted that the researches on the miniaturization of optical devices will be greatly
promoted if functional optical material is introduced into such ultrathin optical elements.
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