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Negative Index Materials:
definition
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Transition Metamaterials

Transition metamaterial is a graded-index
metamaterial with refractive index varying
from positive to negative values (or vice versa)

eResonant electromagnetic field
enhancement and resonant absorption
at oblique incidence in the vicinity of
the point where ¢and u (or n) change
signs

e Potential applications: low-intensity
nonlinear optics, polarization
sensitive devices, wave concentrators

Spatial distribution of Electric field.
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Motivation

* Previous studies focused on double-negative
metamaterials, i.e. both dielectric permittivity ¢
and magnetic permeability 1 were assumed to
change sign

* However, designing u is possible but challenging

e Qur goal is to investigate propagation of
electromagnetic waves in anisotropic graded-
index metamaterials with =1




Anisotropic Materials
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Isotropic-Anisotropic Interface

Case1:When ¢, changessign Case 2: When ¢, changessign




Evolution of Dispersion Relation
Case 1: ¢, is graded
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Oblique incidence in isotropic
dielectric medium

Floquet Periodic BC
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Design of Hyperbolic Transition
Metamaterial

Relative permittivity

Relativle permittivity

X (m)




Oblique incidence
H

Z



Enhancement in case of Oblique
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Normal Incidence
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Evolution of Dispersion Relations

Case 2: g, is graded
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Enhancement in Case of Oblique
Incidence
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Normal Incidence
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Conclusion

* We investigated EM wave propagation in
graded anisotropic metamaterial structures.

* Dispersion relation transitions from elliptical
to hyperbolic

 We demonstrate enhancement of x-
component of electric field in anisotropic
transition region in case of oblique TM wave
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