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1. % (Summary)
In this study, a CW laser with a wavelength of

1064 nm was irradiated on a gold nanogap trimer

structure immersed In a saturated aqueous
solution of ethylenediamine sulfate (EDS) to form
chiral crystals of this organic compound. After
repeating this experiment several tens of times for
either left or right circularly polarized light, the
high

crystal

chiral crystals produced showed

enantioselectivity and achieved a

enantiomeric excess exceeding 40%.

2. B (Experimental)
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Gold nanostructures composed of 3 triangles

forming a central nanogap (10-20 nm) were
designed and fabricated on a thin cover glass. When
the nanostructure is irradiated by a circularly
polarized light, the electric field in the nanogap is
strongly enhanced by the excited plasmonic
resonance and the spin angular momentum of the
laser light is transferred to this locally enhanced
field. Experiments were carried out by dropping a
small amount of saturated solution of EDS on the
cover glass and irradiating a CW laser with a
wavelength of 1064 nm (intensity: 0.8 mW) on a

gold nanostructure at the air-liquid interface. Due

s PR 7 T X% AW T-F T 055G b Lo T 18]

: Controlling chiral crystallization with circularly polarized plasmonic fields
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to the light pressure close to the nanogap, EDS
crystals were precipitated from the irradiated point.
The experimental conditions were adjusted so that
each time a single crystal is always formed. The
above procedure was repeated several times using
linearly, left circularly, right circularly polarizations.
For each polarization condition, the enantiomeric
excess was calculated from the total number of d-
and I-form chiral crystals.

3. fiREEER

The polarization dependence of the enantiomeric

% (Results and Discussion)

excess was evaluated. A very high enantiomeric
excess of nearly 40% was achieved when the laser
intensity was low (0.8 mW) but the value decreased
when the laser intensity was increased to 1.6mW,
suggesting that the CEE decreased due to the
temperature rise at the hotspot. Further work will
be done to achieve a higher enantiomeric excess and
elucidating the mechanism of enantioselectivity.
4. ZOfh - ¥l 9755 (Others)
ABEFEN, I SEIRAIE DRI L DT W E B EL
FRFF ORI ] (JP16H06506) D—EEL T, BB A K
FLOHEFRTIT o7,
L[FEIFEE ARE R BRI JET FEAH H]

5. & P38 5% (Publication/Presentation)
(1) Cheng, A. C., Niinomi, H., Omatsu, T., Ishida, S.,
Sasaki, K.,
Manipulation-Controlled Chiral Crystallization of
Sodium Chlorate,” J. Phys. Chem. Lett. 11,
4422-4426 (2020).
6. PERFET (Patent)

72,

and Sugiyama, T. “Plasmonic




