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Electron excitation in the quantum Hall chiral edge state by optical vortex
irradiation
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The optical vortex (0V) which has a spiral wave front with the axial and
radial components of electric fields carries an optical orbital angular momentum with a chirality.
We studied the electron transport in a two-dimensional electron system made of GaAs/AlGaAs
single-heterostructure under the OV irradiation to investigate the interaction between the OV and
qguantum Hall electron system which has chiral edge states along the sample boundary. To avoid the
influence of the simple photoconductive effect, we measured the resistance deviation (dR) due to the

OV irradiation by using lock-in technique. The dR peaks or dips can be observed in the QH regime,
where the chiral edge states act as electron transport channels along the sample boundary. The
origin of the observed dR may be attributed by the change of the scattering rate and/or by the
modification of the number of excited electrons due to the sign of the topological number m of

irradiated 0OV.
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