2020 2021

Elucidation and demonstration of mega optical vortex formation mechanism
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A light vortex is a form of electromagnetic wave with a circular light
intensity distribution and spiral wavefronts centred on a singularity point where the light
intensity is zero. The aim of this research is to develop demonstrate the existence of a new form of

light, the "mega light vortex™, in which multiple light vortices are automatically and precisely
aligned. The following results were achieved during the period of this grant.
1. creation of a 2D simulator of the mega optical vortex, parameter survey analysis and 3D
modelling; 2. proof of the spiral wavefront by time-resolved analysis of the light intensity
distribution using the aforementioned simulator; 3. construction of a mega optical vortex generator
using CW and nanosecond pulse lasers; 4. generation and observation of mega optical vortices.

From these results, a method for the formation of mega optical vortices was established and their

existence was demonstrated.
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