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INTRODUCTION Fig. 1 . The optical polarization vector is assumed to

Graphene based devices have attracted much a2 along the transport directiqn. In the energy range
tention due to their excellent electronic, optical, ' < 5 eV photon absorption decreases as the
and thermal properties [1]. Very recently graphenerOUth?SS pe_r|0d|C|ty increases. _The band structures
has been successfully employed at high speed conshown in the insets of Fig. 2 |nd|pate that the band
munications [2]. Graphene is a gapless material92PS decree_lse as the roughness increases. Therefore,
To induce an energy gap graphene sheets can bt@e_ absorbtion peaks shift to low energies of the
patterned into nanoribbons. The electronic and op©Ptical spectrum. _ _
tical properties of graphene nanoribbons (GNRs) 'he spin effects in these structures are investi-
strongly depend on the orientation of the edges.gateq in addltlon. T_he first pea_k of the dielectric
GNRs can have edges with zigzag shapes, armchaftnction shifts to higher energies whereas other
shapes, or combination of these two. However, inpeaks are oqu weakly affected. Optical transitions
reality edges are not perfect and irrigularities arei ZGNRs with perfect edges occur only between
observed [3]. The role of roughness on the proper-SUbbandS with the same parity (odd to odd and even
ties of armchair GNRs has been studied before [4] 10 €ven) [7]. However, transitions between subbands
In this work by imploying first principle methods we Wlt_h dlffergnt parltles are_observed by con3|der|ng
investigate the role of roughness on the electronicSPin polarization (See Fig. 2-b). The spin effect
and the optical properties of zigzag GNRs. Fig. 1 decays as the roughness periodicity increases (See

compares the goemetry of zigzag GNRs with perfectFig- 3). Roughness structures affect the optical prop-

edges and with Klein defects [5]. erties of ZGNRs. Depending on the pgriodicity of
the edge roughness the peaks in the optical spectrum
MODEL AND METHOD shift. Our results indicate that for optimizing the

For first principle calculations the SIESTA pack- performance of GNR based photodetectors the role
age has been employed [6]. We use a douyble- of roughness and spin need to be carefully studied.
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(a) A perfect 6-ZGNR and (b) a 6-ZGNR with Klein defe@t)-(e) 6-ZGNRs with different roughness periodicity.

Fig. 1.
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Fig. 2. (a) The imaginary part of the dielectric function afij the energy dispersion relation without (red plus symiaoid

with (blue crosses and black stars) spin consideration ®Z&NR. (¢)-(d) The imaginary part of the dielectric furmctiand the

energy dispersion relation for the structures shown in Fig, Fig. 1-d, and Fig. 1-e, respectively.
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Fig. 3.
Fig. 1-d, and Fig. 1-e, respectively.
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The self-consistent charge density difference betwthe spin up and spin down for the structures shown in Fig. 1



