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As known, engineering optical properties using artificial nanostructured media known
as metamaterials has led to breakthrough devices with capabilities from super-
resolution imaging to invisibility. One of the promising variant of the metamaterials
are hyperbolic metamaterials (HMM) which possess anisotropic characteristics.
Hyperbolic medium (HM) exhibits hyperbolic-type dispersion in space of wave-
vectors and described by the diagonal extremely anisotropic permittivity tensor. This
distinctive feature of the HM offers the challenge for multiple device applications and
physical phenomena: negative refraction, epsilon-near-zero materials, superlenses,
THz emission, nanoscale waveguiding, super-resolution imaging, quantum optics
and many others.



Materials with hyperbolic type of dispersion
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Hyperbolic medium exhibits hyperbolic-type dispersion in space of wave-vectors and
has the diagonal extremely anisotropic permittivity tensor. The dispersive properties
of the hyperbolic metamaterials are inherent to uniaxial materials whose axial and
tangential permittivity components are of different signs.
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Hyperbolic medium exhibits hyperbolic-type dispersion in space of wave-vectors and has the diagonal extremely
anisotropic permittivity tensor. The dispersive properties of the hyperbolic metamaterials are inherent to uniaxial materials
whose axial and tangential permittivity components are of different signs.
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MpoBonoYHas CTpyKTypa
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The effective medium model

MeToa romoreHusauuu, B KOTOPOM KOMMO3UUMOHHAA CTPYKTypa pacCMaTpuBaeTCA KaK Hekasd 3d)d)eKTI/IBHa$| cpena C ycpegHeHHbIMM napameTpamMiu

NPUMEHNUM K CTPYKTypam C pasmMepom 3nemeHTapH0|7| AYENKN (I'IepI/IO,EI,OM) 3HA4YNUTENbHO MEHbLUe AOJUHbl BOJIHbl U3NYy4YeHUdA, YTO COOTBETCTBYET

YCrnoBUAM NMOCTaHOBKWU 3aauyn.
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Metog MaTpuy, beppemaHa 4x4
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Conclusion

We evaluated a method of calculation of the wave propagation
characteristics in the anisotropic two-components slab with hyperbolic
type of dispersion. This method is relevant for many types of HM and
allows to calculate the transmission, reflection, field distribution in the
slab, the density of states and the threshold condition when active

atoms or ions are embedded into medium.



