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4. Conclusion

In summary, using the linear response theory, we have
investigated theoretically the optical properties of semi-
infinite clean A/ZGNR under the irradiation of an external
longitudinal polarized low-frequency electromagnetic field
at low temperatures. Under the dipole-transition approx-
imation, it is shown that the optical absorption power,
dielectric function and electron energy loss spectrum of the
systems are sensitive to the infrared irradiation depending
on the chirality and the width of GNRs. Some new photon-
assisted direct interband transitions are proposed. The
predicted optical properties are expected to be observed by
scanning tunneling microscopy optical spectroscopy [33, 34]
and reflection contrast spectroscopy [35] experiments and
used to design the graphene-based nanoscale optoelectronic
devices [36–38].
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