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Abstract Polarizability and polarization angle rotation (cont.)

The optical conductivity of graphene nanoribbons is analytical and exactly

derived. It is shown that the absence of translational invariance along the
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transverse direction allows considerable intra-band absorption in a narrow Ln(w) = Z - = W = <—> ( 5 b2>
frequency window that varies with the ribbon width, and lies in the THz band \/w — “mn i ’

for ribbons 10-100 nm wide. In this region the anisotropy in the optical . e e e . 07 194 1 - 07 154 17
conductivity can be as high as two orders of magnitude, which renders the | | | . s e v
medium dichroic, and allows 100% polarizability with just a single layer of 10 [ R
graphene. The effect can be further magnitied, and the dichroic frequency o

band precisely tuned, by enclosing an array of nanoribbons inside a metallic
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» \Waveguide impedance enhancement for TE modes
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Envisage setup

In this illustration we present the geometry under consideration, consisting of a Derivation of the Optical Conductivity

grid of parallel GNRs perpendicular to the incoming wave. The grid can be
inside a metallic cavity with sectional area a X b, and can also be at the

interface between two different dielectric media. Wy on) = ./\/Z e~ /Am+n/2) sin (kyn) X (JA, n, m) + Ae % | B, n, m))

» Using the analytic ribbon eigenstates

the phase difference between sub-lattices

2 cos kysin (q/2)
1 + 2 cos kycos (q/2)

0

g = arctan

)

and the Kubo Formula
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» Due to the translation invariance along the longitudinal direction, the
conductivity reads as

[cos ngjqo— COS(on,qo— QO/ 2) COS /%} 2
sin(qo/2) cos kg, |

where N, = 4/3v/3(N — 1), and qq is given by
(/2)? — 1 — 4cos?® k,

» T he energy dispersion for graphene ribbons
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» Along the finite direction the translation symmetry is broken and the
conductivity reads as
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» and the quantitfied wavenumber
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