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Metamaterials and the Lambert W functio
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The generalized Lambert W function has been found useful in various problems like the square well, double
potential well, Double Dirac Delta potential and the electronic properties of graphene nanoribbons (GN). In
the example of GN, it is shown that the solutions to the equations governing the electronic states are closely
related to the Lambert W and the Generalised Lambert W Function. In all these examples a geometric analytic
solution is obtained that provides better visualization of the problem at hand. A similar analysis is used to get
a geometric- analytical solution of the transverse magnetic and electric mode for the step-index electromag-
netic waveguide. The allowed modes of propagation for light waves in varying refractive indices are studied
in detail, especially for the negative and complex values of the refractive indices [1].

Metamaterials are capable of a very strong interaction with the magnetic component of light. Therefore, the
range of response to radiated light is expanded beyond ordinary optical limitations. In addition, as artificially
constructed materials, both the magnetic and electric components of the radiated light can be controlled as
light propagates through the metamaterial. Desired waveguide properties can be obtained with the appropri-
ate electromagnetic response of the metamaterial.

Transformation optics relates to the capability of bending light or electromagnetic waves in any preferred
or desired fashion, for a desired application. The precise degree of electric and magnetic response can be
precisely controlled in a metamaterial. Since effective control can be maintained over the responses of the
material, this leads to an enhanced and highly flexible gradient-index material [2]. The Lambert curve solu-
tions provide interesting possibilities to study metamaterials.
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