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Fabrication of chiral holes in polystyrene particles by UV irradiation (Tokyo University of
Science) OManato Nawa, Takeshi Kawai

Fabrication methods for chiral nanostructures have attracted great attention because of their
potential applications in various devices. We already reported that holes can be produced site-
selectively inside polystyrene (PS) particles by UV irradiation method. In this study, chiral
holes were fabricated by irradiating UV light on PS particles by simultaneously changing the
azimuthal and incident angles of UV light. PS particle (810 nm) monolayer were prepared by
spin-coating and floated on water, and asymmetric homles were generated by rotating the PS
particle film and simultaneously changing the incidence angle from 45° to 0° for UV irradiation.
TEM images and CD spectra of the resultant PS particles with the asymmetric holes revealed that
the holes are 3-dimensional chiral shapes. We also demonstrated that other particle sizes (420, 550
nm) show similar CD spectral characteristics and the position of the CD peak shifts with particle
size.

Keywords : Circular dichroism, UV irradiation, Polystyrene paricles, Hole

X T F ) EERITE T O BRT N AR EDT Ty FR— Am@m%z%
FFENDZ LD, FOERYEIZOWTEIER AN T TV D, S5
@\K@K@%thJXfV/(%)ﬁ%%uﬁ%ﬁ(“ﬁ%%W#ékxﬁﬂ
DMLERINAN/ERICE 5 2 & & R Uiz, ARFFETIE, S=AMNRD LA & AH 4%
[RIRFICE 2 72N B IRET2 Z & T PS NE~D 3 F )L 72 22 FLOERLZ SV CTRRET L 72,

AV a— MEZEVERIL7Z PSR f (810 nm) &4 /KIEIZFFEN, KI5 % [A]
RS2 ERIFFICARALZ 45° 056 0° I8 T UV BET 2 & FEFR7eZE 1L
WA L7 (Figla), ZOR FIE ARERICE L TCDRIEL/-EL Z A, Figlb d
X997 CD A7 FARE LT, =7 DIREIZTE TR0V, T L7227
Hkdre—rtEZ N5, éELWCDXA7FW@ME B THIRD N 2L
il (Front)ioJZU‘Eﬂ%%*ﬂﬁ' (Back) 7»H ANTZ AR MUZIFIE—# Lz, ZDZ
Eix. HHIE 3 R F T VT 4 THDHZ EERLTND éﬁ NG % 45°
*E&LTM%%%@%é@&%%UVﬁﬁﬁék~%i@#ﬁﬁ%& CE VY C32Y e
72(Fig.1c), CD #IZE (Fig.1d) 76 F T NI FRHEORBIN MR TE 20, ARNA %
AL SHTHA Ll LT CD B — 27 ORI L, F72E S5 17 T — 27 3R N
ﬁ&oto#&b% ANFA—ESLETIEZ, 2RICE 3 ERITEDFT VT 4 DNIRIELT-

AN LTI &2 N5, LR T, Hiif & AFA % FRRFICELESE T UV
RS2 FIEM 3 IRTTHIZRZE LA ERLT 2 DICHE L CWD Z E N LN E R o7, fih
DRIFE (420, 550nm) THEFED CD A7 MVEEZRTZ L bkl k> T CD
BV ONENT T N THZEREEHLNMNE LT,

a) - b) <) d)

300

200

100
owwwwwvw

-100

=200

-300

—Front —Back

—Front —Back

CD / mdeg

200 400 600 800 1000 1200

200 400 600 800 1000 1200 Wavelength / nm

Wavelength / nm

-

Fig.1) TEM images and CD spectra of PS particles with a chiral hole prepared by irradiating UV light
(a, b) at varying incident angle from 45° to 0° and (c, d) at a constant incident angle of 45°.
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