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Negative Refractive Index Liquid Crystal at Mid-Infrared Wavelength
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Abstract: The negative refractive index has been demonstrated theoretically in nematic liquid
crystal consisting of randomly dispersive silicon carbide (SiC) core-shell microspheres in
13~13.2 pm mid-infrared wavelength range. Due to large permittivity of SiC induced by
phonon polaritonic resonance, the collections of SiC microspheres produce negative permea-
bility near 13. 1 um. By adjusting reasonable shell parameters,negative index liquid crystal is
formed. Electromagnetic simulations show the mechanism for the negative permittivity and
negative permeability.
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Fig. 1 Schematic diagram of negative index liquid crystal
consisting of randomly dispersive core-shell mi-

crospheres
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Fig. 2 Theoretically calculated the electromagnetic pa-

rameters of negative index liquid crystal. (a)

effective permeability; (b) effective permittivity;

(c)effective refractive index; (d) FOM.
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Fig.3 (a) Displacement current density (black arrows)
and normalized magnetic field distribution in a
SiC-shell microsphere surrounded. (b) The dis-
tribution of normalized electric field. The parame-
ters 1 =0.9 pm, r,=0.93 pm and square lattice
constant a=2 pm are chosen for the simulation.

The periodic boundary condition is employed.
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