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FIG.2: (a): Generic spectrum of electromagnetic modes that
propagate along a negative-refractive-index interface with sur-
face wavenumber kj > k*: there are two surface modes,
respectively with positive and negative group velocity; the
shaded regions of the (w, k) plane indicate where either one
or both of the media supports propagating bulk modes, and
w” is the special frequency at which waves have the same
wavelength A" = 27/k” in both media. (b): The degener-
ate spectrum predicted by the local Maxwell equations in the
impedance-matched limit where “perfect lens” behavior has
been predicted: the two surface modes become degenerate at
the frequency w” for all ky > k™. Such exactly-dispersionless
degenerate surface modes are an artifact of the approximation
which neglects wavenumber-dependence of the constitutive re-
lations of the “left-handed” medium.
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FIG. 3: (a): Generic spectrum of the coupled electromag-
netic surface modes of a flat slab of “left-handed” medium,
with finite thickness d, embedded in a standard “right-
handed” medium, calculated assuming local (wavenumber-
independent) constitutive relations. The splitting between
the even and odd combinations of the surface modes becomes
exponentially small for k) large. An allowed band crossing
occurs exactly at the frequency w”, at kj = ko (see text).
(b): Predicted spectrum in the “perfect lens” limit (perfect
impedance matching). The band-crossing point ko recedes to
kj = oo, and for large ky the surface mode frequencies differ
from the “perfect lens” frequency w* by exponentially small
splittings proportional to exp(—kd).
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FIG. l. The honeycomb-net model (“2D graphite™) showing
nearest-neighbor bonds (solid lines) and second-neighbor bonds
(dashed lines). Open and solid points, respectively, mark the A4
and B sublattice sites. The Wigner-Seitz unit cell is con-
veniently centered on the point of sixfold rotation symmetry
(marked “#”) and is then bounded by the hexagon of nearest-
neighbor bonds. Arrows on second-neighbor bonds mark the
directions of positive phase hopping in the state with broken
time-reversal invariance.
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