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Generation of Vector Beams using Semiconductor Nanowires
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GaAs/InGaAs/GaAs

We carried out the characterization of emitted light from GaAs/InGaAs/GaAs

core-multishell nanowires (NWs) under laser light excitation. Under continuously working excitation,
multiple sharp peaks originating from the optical cavity were observed. Under pulsed excitation,
sharp peaks were observed, and their intensity increased superlinearly with excitation intensity,
which indicated laser oscillation in NWs. Direct observation of the spectrally filtered peak
revealed that the beam shape was hollow, indicating the existence of the singularity in its beam
center. Furthermore, polarization analysis showed that the lasing beam exhibited cylindrically
symmetric distribution in the polarization. These experimental results are in good agreement with
calculations and indicate that NWs are a promising candidate for a compact light source of the
cylindrical vector beams.
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BS: Beam Spliter

HWP: Half Wave Plate
QWP: Quarter Wave Plate
LP: Linear Polarizer
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