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Control of molecular photo-dynamics using plasmonic nano-vortex field
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In this study, we developed a technique for creating novel plasmonic systems
that not only focusing a light into the nanoscale region but also control the shape of light at the
nano-scale. From our numerical analysis, we showed that gold trimer or tetramer structures can be

used to focus optical vortex beam with complex angular momentum in the nano-region, and the CD
spectra of the pseudo-chiral structure placed at the center of the gap area are enhanced. Based on
the numerical results, we experimentally succeeded to observe the nano-scale orbital rotation of a
trapped nanoparticle by using a nano-sized circularly-polarized optical field induced at the
nano-gap. Additionally, we showed that the nano-sized circularly-polarized optical field has a
strong effect on the crystallization process of sodium chlorate, resulting in a giant (greater than
50%) crystal enantiomeric excess (CEE).
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