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Abstract
In this talk we consider the light propagation in waveguides with strongly anisotropic cores. In contrast 
to “conventional” waveguides, where the light can propagate only when the waveguide size is larger 
than some critical value (approximately half of a wavelength) anisotropic systems may support propa-
gating modes even when their dimensions are much smaller than the free space wavelength. We show 
that by controlling the material anisotropy and waveguide geometry one can manipulate the effective 
index of refraction of waveguide modes. Both positive and negative refractive indices can be achieved. 
We also demonstrate sub-diffraction energy compression, and transmission, and planar imaging in 
anisotropic waveguides. Finally, we present several designs of strongly anisotropic composites for opti-
cal, IR, and THz frequencies. 
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