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Three-component gyrotropic metamaterial
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We propose a comparatively simple way to fabricate a metamaterial which is both gyrotropic and of simultaneously
negative permittivity and permeability. The idea is to make a mixture of three ingredients, where one of them would
be responsible for the negativity of u, while the other two would be responsible for the negativity of . The first component
of the mixture is the ’swarm’ of single-domain ferromagnetic nano-particles, immersed in a mixture of other two, silver and
mercury cadmium telluride. In the work we carried out computer simulations in the frame of the proposed model in order to
establish the domains of existence of such material searching through the vast parameter space. The main result of the paper
can be summarized as follows. In the framework of the model, we succeeded in establishing the domains of gyromagnetic
metamaterial existence, relative to all parameters characterizing the model that is, temperature, external magnetic field,
parameters of nano-particles, and fraction of cadmium in Hg | Cd_Te - compound as well as the relative concentrations of
the mixture components. Negative refraction and optical activity can be achieved only if the material is in external, however
moderate magnetic field. On the other hand, in some circumstances, it could be an advantage, since switching magnetic field
on and off, one can trigger off negative refraction.
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