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The purpose of this study is to realize a near-field real time imaging in terahertz region. For such
a purpose, | fabricate a hyperlens in terahertz region in order to realize both the real time and
near-field imaging. In the period of this program, 1 investigated the basic characteristics of the
component of hyperlens in two approaches |isted below.

(1) Terahertz hyperlens with hyperbolic dispersion materials

The materials, which have a hyperbolic dispersion relation, can be fabricated by stacking thin metal
films and dielectric films one after the other. This type of hyperlens was already realized in
ultra-violet region. However, in the THz region, it is very challenging to realize the hyperlens in
the same way. In this study, I realize an effective permittivity of metals by perforating many holes
in order to make the plasma frequency of metal films down to the THz region. [ investigated the dependence
of the effective permittivity on some parameters of structured metal films and found the appropriate
structures for fabricate the hyperlens in THz region.

(2) Terahertz hyperlens with transformation optics

We can control the electromagnetic wave propagation by controlling the spatial distribution of
refractive index of the artificial materials. This analogy is called transformation optics. By using
this analogy, we can realize the hyperlens in THz region. Here, [ fabricated the resonant-type
sub—wavelength metal lic structures (metamaterials) to optimize the effective refractive index for THz
hyperlens. 1 investigated the dependence of the optical characteristics, and correspondingly, the
effective refractive index on some parameters of metamaterials




