2019 2021

Development of a nanodot laser using vector beam excitation
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The feasibility of both an efficient excitation of multipolar localized
plasmon resonance by an optical vortex and directional emission due to the asymmetricity of the
sub-shell particle was investigated for construction of a true nano-laser by discrete dipole
approximation simulation.

These study indicated the following. (1) The order of the multipole resonance mode can be selected

from the total angular momentum, which is the sum of the spin angular momentum and the orbital

angular momentum of the optical vortex. (2) The excitation efficiency of the quadrupole LPR mode can
be improved about 10 times by the optical vortex. And (3) the directional emission derived from the

structural asymmetricity of nanoparticles may be possible.
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