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Wk A W Z A (reactive mesogen) 3$tES Ead= nEA WEYT FZAS £8taL,

A7) Bz JEYT FZ2A= ¥EY JvbE (twisted nematic; TN) F-%FE 7Fx = Al 9 Jlojak ZHE
A7 2

A 1 3ol oA

o Hk-S-A = =il e 2-methyl-1,4-phenylene bis(4-(((4-(acryloyl
oxy)butoxy)carbonyl )oxy)benzoate)<l &% Fjol& ===,

A3 3

A 1 3ol oA,

A7) HEY vulel Fxo HEY Z 5= 907 1wkl Al &F Jlo|Y ZHE

A7 4

249 AEE 7HA= vEY URFE (IN) A(cell) S AFshe Al

7] IN Ao WkgA w27 SEE, AAHLC) FFE E FUAA E3ES FUstE B

A7) E3ES FAE A7E 9 ¥

A7) AA(LC) FFES AASE dAS £t N Jlo)d ZHEZ Az

A3 5

Al 4 Foll QJojA,

A7 29 ZAEE 907 Rl ARl - FlolH ZHFH] Az

AT 6

A 4 ol JojA,

471 Hk-S-A | Z= 71 3etEe 2-methyl-1,4-phenylene bis(4-(((4-(acryloyl
oxy)butoxy)carbonyl)oxy)benzoate) Sl 5 Flo|& ZE o] A zHY .

AT 7

A 4 3ol QJoj A,

471 BRLC) }FES AAE 1,2-tF 229 (1,2-dichlorobenzene) & ©]-&3l= Sl 95 Flo]2k ZE 9
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e 4y

B odmge o)X Jlolgk ZHYE #3 AoR | FAFoRE WHEA W Z2(reactive mesogen) OE Q& mEA;
% ]

< #(bent-core; BC) HAZHFH AE= A (liquid crystal; LC) *AF(phase)> =& (rod-
like) ™% (mesogen)¥ ZFolstrh. BC A&} Hid wxAs EFste EFANA vx= a719 & &5
(segregation)> YWA3 Y Z}wE (helical nanofilaments; HNFs)Z} o3& (calamitic) LC 2+ Apolel #Ad
S Ao, YIS themelE(NFs)E BC EARRE HEEY god 10 A4S e frAo sty b
FHTh. o]k Yi=-gF 4 (nano-segregated phase) 3t 433/d (optical rotatory power) H=v AHF o]
A (circular dichroism)& HQlth, waba, o]gidt E3tAl= {43k Jlo]FElZ (chioptical) EHEA TS
H

2

Z o] &3l 9P WY (circularly polarized luminescence; CPL)S AA3I= Aol didh ¢
aERon, FFAE (luninescent dye)Z E=3FH Y53 /d(nano-segregated phase) o Z5-E
A A= (dye) 2 =353 HNFsEZHE SFd9 Iy dHxde Jlolgd Z&A7Z(chiral
superstructure) & B3I, o= <Qlete] By wzel =3 95 SXE5E dAEE (PLo] #3Ed +
Ak, ojglg 2 s}eA nigtolY ExERE FAE EFARFE (PLE Holvs @edt 4 AAE 7153t
A sk, ole A FEolAe FroldAdo] HEARl AL ol ] wioltt. ey, d&gteld B

o] (left- or right-handedness)< %t H|-9-4(non-preferential) CPLS H|Z}o]& BC EAZFH
LA ES] Ay E74o]4 (helix handedness)2] ¥l3}(degeneracy)Z <l3te] #zFETE, o]&=
WAZE BEA el A Frelgde] Ao R Qlete] wio] WY EFtol S THAE INFsE EFEE 2719 lo]
g =rolo R 27| ZH(self-organize)dtE Aol7] wjiEolt},

[‘

webd, AEd dAEe TR 9ske] 913 shel@ ZehE(extrinsic chiral platforn) o4 WS
Arsd o

3 0001) Wistls SEES TR A11091203%

w59 1§
EL R

2 e uHgleld Ax®le] z2d diA] 7 X (spontaneous symmetry breaking) &<t ©EbAlv] s
(deracemization)S @AstE F=58E IN VMEYIS i 7lole ZAZS A|Fstr] $13 Ao},

B2 HE 8
shastad st salel @y

S )|
mesogen) IUES FIFstE nEA YEYT FEXAS £
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[0016]

[0017]

[0018]

[0020]
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[0027]

[0028]

Bl (twisted nematic; TN) 7%= 7[A]&= AHolt}.
Bl Wz 33 E2

oxy)butoxy)carbonyl)oxy)benzoate)d I

471

A7) MR by el MEY 7|

71 Elaoe ] Z= 70 see

A7) BA(LC) FES AAE 1,2-t)Z229#1(1,2-dichlorobenzene) S o] &3l= ALY

yigel g7

2-methyl-1,4-phenylene

2-methyl-1,4-phenylene

ZIHSd 10-2022-0130988

bis(4-(((4-(acryloyl

bis(4-(((4-(acryloyl

»
E

I A Pl wad, njgtold Azl kA o 73 (spontaneous symmetry breaking) &<¢re] &
ZkA U] 3} (deracemization)S B3 F5ddE IN U EYIE 2 Jlo|zdk ZHZFZoF o] &3 4 ).

TSk, ogfgk oJF Flol FAFol YgH dow FHHE A, IN 2HE &Foldn dsHe & &
fto] A (one-handedness) S 2t $-47 dElMn|sls @4 4 o).

Tk, 2 dge] A e mEW A A FolH sRtES FAHE F e 5 ol EHES ATE

& 2ai 2 Rl A AAjelel mE 9F- Jhold EHEe] Alx
T 2bie 2 el d AAjelel wE 9 Jhold EAE] A
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ol HF THE 9 HFE WS 7AE WEES
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(comprises)" /T "XE3sl=(comprising)"S AFE FAQ

E AL, 9, 52 2/Ees Ax] E4 B F7HE 9iA
u%?ju, uo:“}\]u _1_:__3_
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HH = 71E okl Atz ol wa#Ql oz s on,
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L.

, Al(cells)
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71
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A7 A0 3HHE2 A2 A4 (LC) (low molecular weight

L
2 BAY g wgd MEARDES A 4%

1=

)
ro

AA oo wel, AH(LC) 3gES Yvte (Nematic) A2
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S1402 A5 d EgE W A0 sdEs AAsks Ao, 7] A0 EEs
AAE 7] SE o]gdtes AY F e, A7 f7] &l 1,2-tF 228 (1,2-dichlorobenzene)d &

S

Az 1. 98 Flo|F eZ 8l (Extrinsic Chiral Platform)9] A%

T 2a8 Fxslo]l QR JlojF ZHE AxWES Adgdith. 9 Jlojd ZAEL nEY kY (twist
nematic; IN) Wl9S zte A B2 AA(LC)(HIW109100-100)¢] EAtE FA st wh-gA w2 A(LC242)d] 98}
A2 ok

9, IN A(cells)S Aat7] glste], gF& (2 ym in height) & FH|sH, A 7179 F7l2 Qate] F714
B3te] F3ke WA sly] $ate] B 2A# o] (ball spacers)E ©]-&3}od 7FA(thickness)E A&, B
e TN Ao wjdo] Flolgk ®EZ2(template) &2 o] EEHE AHolm=a TN Ao Ltk F 3 (wave-guiding
effect)$} & F3lo] ke 1elstx] L=k, TN AoA] H|E]Z ZF= (twisted angle)(©)7F 90° ¢l g9
2] AZ R HEAX Tujle]l AddE 4 dema ) A(cells)S 900 mFHY] ZAERZ HEAAES

2

AAdel W, IN AL FH AEs)E 488 A Zwe] RFe] Aty Adold R AEAZ HAstel &Y
o MEA AT 2ES AxT F Ut

T ZY Y (prepolymer) NA(LC) £S5 ¥HSA | ZA1(30 wt%, LC242, BASF, Ludwigshafen, Germany), #
B2+ LC(70 wt%, HIW109100-100, HCCH, Jiangsu, China) 2 439 37§ A1 A (photoinitiator)(Sigma-Aldrich,
Yongin, Korea)® FAFY, F4jE Ty &g LC EFEL TN Ao F=Y3Ic}, o]3 TN Ao UV (254 nm,

30 /e )S Aol ZAFH | AR L0 Bt wbeA wzAomRE HEHE IN nEA uEY A}
HAA T},

ek s A, F7NAAE ZelZ2 ™ (prepolymer) A (LC) &3 Y x3EE 45, UEY
A7 AR FAEA g FAVF da, UF Zol xdHE A, ELER e TA7F o, FAAA

g 448 245t YT & dvh. MFHlE, FANAE it T 5 Ak,

2L

5, A S0}, F/NAA= DMPAP(2,2-dimethoxy-2-phenylacetophenone)d <+ 4Th.

TN A A2(RDAA 7] &1 1,2-dichlorobenzened] ©A|ste] A EZ LCe ZFdles FTTHA] &
= Hz2AS Mg, 2EA N UEY AT Fol 9o,
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[0070] = 2boll A9} o], aEAF TN UELZ S TN u]dk % (TN orientation pair)< A& "X (mirror image)Z%

B 7E g e ThelE 7 2E 7L Sl Aoln, o]&M 9% Jhold FElsFe] Alzhdt

[0072] Az 2, Flo]& FAES Ax
[0073]
Z71(5CB, Sigma-Aldrich, Seoul, Korea)o 2 FAl¥l &2E E3E&E(host mixture)S 213 &,

(PM580, Exciton, Lockbourne, Ohio, USA)E F7I=2 Z&3t. dPA I8 IFgsies T 2E &
d “dHl(isotropic state)Z ZHE FUA(F)EHE= o, FAEFL A=A A3 dztd.

[0075] A7) Az 1 2 20]4 ARE® P7(1,3-phenylene bis[4-(4-eptyloxyphenyliminomethyl)-benzoate]),

T 2aE Fxsd, Axd 114 IN A(cell) el ¥ 1EA IN MEHIE 7= 9§ Ftolgd
tsled, W7ol 72 @ (Bent Core; BC) wAH(P7, synthesized in our laboratory) 2 DLEHtﬂ(rod like

2 2

off u@ ~ o

oF

LC242(2-

methyl-1,4-phenylene bis(4-(((4-(acryloyl oxy)butoxy)carbonyl)oxy)benzoate)), 5CB(4-cyano-4" -
pentylbipenyl) e PM580([ [ (4-butyl-3,5-dimethyl-1H-pyrrol-2-yl)(4-butyl-3,5-dimethyl-2H-pyrrol-2-

ylidene)methy!l]-methane](difluoroborane))9] 3}z 242 at7] slshal 1 WX 42 FAIE 5 U},

[0076] [s}eh4 1]
WO
0O (o)
N ZN
N
H2m1cn\ | 1
0 O/CnHEr"
P7 n=7
[0077]
[0078] [3}3h4] 2]
o O

[0079] LC242 )
[0080] [3}8}4) 3]
H,C
5CB
[0081]
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[0090]
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[0096]

[0098]

[0100]
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(CH,).CH,

=A4d. CPL =3
L

(@]

=
= =]

P 92 3 B (pumping source) ZA] 525 nm FYE o] 8319 2w PEM(photoelastic modulator)g ©]&
sho] 3-8 560 WA 580 nmz MRS CH

CPL 213 9] *F(phase)S #23}7] ¢8}o], CPL2 A8 HF(linearly polarized light)o2 WIFH K A¥
7] (linear polarizer)E E3}3F 3 PMI(photomultiplier tube)ol ¢]3le] ZHEHTH. PMT &9 AC AEW
(component )= PEMO.ZR-E| o] 7|& Fu= A F(reference frequency signal)® AAE Z-9 FZ7|(lock-in
amplifier)® EAE A},

(Netr = Lignt) B (Niegr *+ Lign) S 72 39 b2 A Wy 4159 AC 2 DC AXVERSEE =&dy. &

ARl A 245 (luminescence dissymmetry factor)(gim)< 3t7] 2 102 Axkd 4= Qo).

lm (i

i = 2ot = Lign)/ Clhete # Lrign)

A 1A, ey B Ligeis A7 95 (left) ) LEH(right) 93 WG AADES] A7]olH.

3

o

A Zd 1o e i FlolZ ZHE Utz el POM(polarized optical microscopy) ©|u|A|S =A%

, O wxpd #13F sloll A (under slightly decrossed polarizers) HIEOIX Z'% © = 0° (anit
paralled)¢t 6 = +70° (A AW, left-handed twist)olA el 25 Flo]l& ZREZ(IN ZHZ )0 =29 o|AE
E &5 (P7:5CB = 40:60 wt%) <] Bl (textures)E =A% Ao},

k1

= o

L

POM o]rAl= 2 [RDONA dojA= Ao, y=gdd <INF/N> A2 #Zdn. HSo3 Z=(twisted
angle) © = 0" 9] A(celDollA 27§ <do= EAtdl Fho]d LmwQle] geaixm, 2709 ZwQle] ¥
(brightness)= Wdo] vid) Wakow wmxped wf wgkdvk. of# gk o] @A (heterogeneity)> Hl7Fol2 BC &4t
EZ5E HEE = INFsol 2709 AFEA G2 UAd e s Qlsto] WAHEG. o9 A ow, SAX
oA, HIEoX A= 0=t70" o A(cel)> 1709 Zhold =wQlo] HA o Z2A dFdn. o= 9
olg = Fo] INFso 54 7t wid dg o= Ay = Aol7] wEoltt.

2 o A <HNF/N> Aol A o] o] A HEolx Z 6 = [£30]9] 95 TN Z;F] o]&o 25t Ad
o}, g&EFo) A (one-handedness) &z hd st @EbA|n| sk (deracemization) 7} @45 = A9, gwdl F7H4<
Zetg 71dE 4 Q.

%49 () WER ZAE 0 = 4707 9 9 Aol 3
o =3, AL g, @S = 49 (2)9] A= (inset)el

Aol G498 Alcel DEHE 253 (PL 2 EY0]



[0101]

[0102]

[0103]

[0105]

[0106]

[0108]

ZIHSd 10-2022-0130988

= 49 (e HEAR Z1%= 6 = -70° (MFA|A] ®8F ) right-handed twist)('cell 1' WA 'cell 5')2F ©

+70° ('cell 6' WA 'cell 10")olA] 93 Flold Z=hEo] PFAE A(cel)ZHE Y WxE (PL A5 94
(phase) & =AIGH Aojtk. vlEolxl Zt% © = -70° ¢ © = +70° & Zte oF Ftold EdFo] IA4E A
(cel)S FH|ElGon, ZAE 98 wth T2E EFE(P7:5CB = 40:60 wth) I} 2 wth Fu57F =R, =
AL nE A(cell)olr Yx=&F <HNF/N> AH(phase)o] £x3F= A2 (RT)oA a3 AL},

T 49 po At o], HlEoR ZE 6 = -70° ¢ 6 = +70° B zt= A(cel) S EZRE WY (PL AZE 7}
Zb -q /29 +n /22 EAFT. wEbd, vEW 4 9 = -70° ¢ 6 = +70° 2 ZE= A(cell) Alol9 ¢

~
| o
ZF(phase difference)¥ w ¢ Zom, Zhzteo] (PL AlEZE AR v 2SE 7MAE Aoz, = 717te o8
Z 39y BE 9% d¥gdgdom Qs Aotk waEkA, Y S-J ¥ <HINF/N> A (phase) S ZFE 9 @ 2&%)
e dEFolAdS 7HE $A4E (PLE BEAZ 4= He [30° |§ <[80° |& 7IAE 9F Flojw =
£3te] FE5F 4= . HE X Z4x B [30° [<6<180° |[E ZE A(cel DEHEH FEHE g,

o]

S
o oXx
o
S,

e 6 < 10 oA 8 X 10 9] gS 7FHE Aoln], nEolA ztmel welAo] gl Aot}

INFso] MEHE Eelgel Y4 G2 WAL AL v,

o

10
ol
o
x
ofy

ZHEF N Fx9 122 UEYIE H7telE BC w4 2 oid wx=A&
= S| A (spontaneous symmetry breaking) &¢<te] X9 @etAv]|sls A3}
Frold E3E] Yy Ao oA HIEoR A% 021£30° |& 7HAE 95 Jtold ERES
sto] A H AT, FFAE EARE =39 v7lolE TFES olgg F Jlold EHEe] T o HlFto]
g 329 May e gelMn 3ty d&Fto] A (one-handness) &2 WAE W | o] i Jlo|F Z
©]/d (handness) ¥ tl-g¥ & Aol Aoy e &Fo|d& 7HA+= (PLE vt INFO Aox e WAl3
o, A EAR =39 ol EA8= LC 4 (phase)> INFO] WAE S 2t 7] 2¥E o]
E @AY, mEbA, o Jlold ERES FAF R Frolde FE F HgA FAl o]&d + Ut
F told FRE QTSR] FOoWA ghE =

_(‘){_t

ol
ol

rlr
Ruiiil)
oM
)
X

232 Kok
op I o
=
Q‘L

oL Q mN O T
k2 & 24

_10_
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EH
EH]
— 5110
TN d(cel)& HZ3t= A
3 ——— 5120
TN doj 284 =7 S 2 4F ﬁ}f%’% S AL EREE FUSHE
C
L — 5130
Egtms 243 A7 e B
— 5130
AUy s EE A= T
EH2;
Prepolymer
Reactive Mesogen  Low malecular LT
(LC2AZ) (HTW108100-100)
=== )
Fabricating TH cell irradiation
Washing out
@ Low-molecular-weight
LC

Hesat mixture blended with guest dye

Rod-llke mesogen
(5CE)

Achiral BC malecule
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