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The purpose of this study is to control handedness of chiral crystal resulting from chiral crystallization by inducing chiral
nucleation under well-designed chiral plasmonic near-field with enhanced “optical chirality (OC)”, which is a
newly-discovered conserved quantity of electromagnetic field indicating the magnitude of chirality, and to explore the role
of OC on light-matter interaction. This study showed that chiral bias beyond 50% of crystal enantiomeric excess was
detected in the NaClOs; chiral nucleation induced by irradiating circularly polarized near-infrared laser to a nanostructure
consisting of three triangle Au nanoparticles closely arranged with each other so as to possess three-fold rotational
symmetry on a cover glass. Taking the fact that typical enantiomeric excess ranges from 0.5 to 2% into consideration, the
obtained crystal enantiomeric excess is extremely large. The numerical analysis of electromagnetic field based on
finite-difference time-domain (FDTD) method showed that 30-40 fold enhancement of OC compared to circularly
polarized light can be observed in the plasmonic near-field generated in the nano-gap at the center of the above mentioned
Au triangle trimer nanostructure. It has been reported in previous studies that spatial gradient of OC imposes
enantioselective “chiral” gradient force on a chiral particles exposed to a near-field with enhanced OC. Our numerical
analysis revealed that the magnitude of the chiral gradient force exerted on NaClO; chiral pre-nucleation clusters with 20
nm of radius attained to a few tens of fN. This magnitude is comparable with that of the achiral optical force in “laser
trapping-induced crystallization”, where crystal nucleation is mandatorily induced by trapping crystalline clusters with
laser tweezers even from an unsaturated solution. This suggests that the chiral optical force originating from the plasmonic
near-field with enhanced OC enantioselectively influenced on kinetics of chiral nucleation.




