&=L C-19

HPEPRAREGDEARNARBEE

ERER  EBHRE O
R EAR - 20072008
FREES 19550175

Rk 214 6 H 1 HILE

MRFEER (X)) MBHRIFVIBRFEZEOAEMNEAHOBEL TN AV -RITH

HOME

HZeEERER () Formation of an optically isotropic phase with a microscopic nematic
order and its application to display devices

HRAKRE
&iE B (YOSHIZAWA ATSUSHI)
BARTRZE - KEREIEHMER - iR
MEEES : 30322928

WFZERCROBEEE - L2 R > T L T RUL B ZfGH - B L. BBRREEHTH 2 71—
1 HIBPHD ORERIZRICHK S L, ERTAAL v F 73252 L 2R THID THEIE LT,

I BITRA R

WIZBWTBPHI NFE D Z & & o), 0 BPII TIXERAIA - REREO

ISR RN FE Lo 7o, ERMEZ1I00 ECTHARRIEMAE O, £z, FillA

FoMiE bam e e L. BEFOFR~TF v 7 ldh &k

— By ZHMNHE S,

BTHI L TRFNESTHTHLF =

AT
(AL - 1)
[ERESET fAliEE 22 & &t

200 7THE 2, 300, 000 690, 000 2, 990, 000
200 84JE 1, 400, 000 420, 000 1, 820, 000

FEE

FEE

R
e &t 3,700, 000 1, 110, 000 4, 810, 000

WHIE B - Ak

B E D3 F - ME - MOEMES: - SREER B - 731 2

F—TU— K : &k,

1. MUY O R

T 4 A7 LA (LCD) XK T Eks
M7 Zy ARV T 4 AT LA ELTA
<ﬁ%éhfwéobmb AR kA
D NWEY X Z LS AT %D @@#Tﬁ%
&ﬁéo:ﬂﬁ*v%/ﬁm%%%@
ﬁ#ém%ﬁﬁwzkmﬁlbfwéo%:
Tx~F v 7 LSO Z AW 7=LCDD
BIRNED LN TS, HIEFT AR A

/7mﬁ%%b%jﬁﬁﬁmmmnrxx7L/
ANH D, BISWEEBROMEIERIC
wm&f@mﬁmé%%ﬁkfém\Mﬁﬂ

TNh—H, X~ F v 7M. Fa—

By 7, 7V 74—, BROLFRR

AL, T LEREDKREEHERICIIR
mMEThd, —7, %m6i%r%%&bf
T REET NV —HE RV, B2 FRIT X
5100psA F O @S & 2 FEFEL T2, Zhid
Bl (An) BARAUTRT I I ICERD
WIZHBIT 2 2 E 2R LIz DT, kD
FRUTH AR B O &SN EH N D,

An = K2AE?

(K:Kerrf&#k, A&, E:dERME)

CAE AR A e s O I N A QN AN E I
WX o THEIBITNAET D, R ZHAT
IREECIXE A /IR I, FIRTCTH & 72 5,



W&t ERFIRECR T LY, B
BALEARE T, S LIZHIRNARL, &1
WREBRNRI D, T —ROFREARE LT,
SWILFRF & FF OB FTITE T O T v
—fHRLF -y JHBPEEI N TS, =
NSO EBARE L THWERTFRA
B & hu7e (R5BH 2005-202390)

WE O T 4 AL LA THWLR T
DEMIER~YT v 7IEMEMEIN D DT,
NMEDORRFEILZEICIbN TV DN, Emo
BFEEHE->TW5s, 7L—FHBP)ITF T /L%
~F v 7R EEFFHOMO I FDIRE
FPH GEH X 1K LUT) (CHBLL, @R
5B BNERIZ%s LT BPITI, BPII, BPI
EBEENTWS, ZA— T ST
PECTH Y . BPI IXMALNLYE, BPIT (X HMNIIE
DORAFRMEZEESZ ENMLN TSN,
BPIII (XME&F &£, TENLT 7 ATED
BEIZEE L< broTnAawn, 7—FIz
BRAHIR LT BAICEZABL L LT, F
AT 725y 1 PR . BB A, FHIRE O 3 5
DHHITWD (B9, 748, 2005, 9, 82),
HeDHGHh & D FiE1T BPT O KKfa % &by CH
WHZ EERBERELELTHER, BH—THB
REEZVED Z &N EEL VY,

—H. Fa—Ev 7V A br Yy 7K
fa CIX < Ao, MYy —F by
JHREEIC B W T HRBLFI NG S TnD,
P—F bty Fa—E v 7 HOEEE
K2 & BGEFER L I AR HE S
Do Fa—E v Z7FHIZBWT HKerr &£ 2 HA
FrEi s h, BEfF L& CIIEE I 021k
IEFERIT NS0,

2. Mo H™

(1) RiEEETEVIREHPH (10-407C)
T, nm VLV TRIT v IR EZRD,
um LoV TR 7REZ B S H 5 IR
MEEZRET 5, (2) I—hRICLH KR
Z2An (AE:An>0.1) Z2#FEIE 5D,

3. Mo Hik

(1) #E: T —MR 5N Fa—E s
FIORBIRERZILRKT D Z 2B L, ¥
HibtEmeE ALz,

(2) FHRB I NS ORIE « RS
B R CBEMEE 72 b R EEBBEF
(DSC) TH~, FHOREEIZ DWW TIE X BRE
PrllEIc L Bg LT,

(3) BRICFFEOFM : By v 7R
10~12pm CTHEMEERED 10um O &
YRS EEA L, BIERIAEED T 7
AF v —A 2 BE U=, BIEEW - RER
DOBBEE 74+ bV Lo THREL, £

YR A D= AR & T

4. WFERE

(1) ZV—H 111 DOIEEREILR D=6 Dk
FHEFHE N BRI FIGE

OT BEM % iz 7 v —oZe el
Rtz Ho% 70 T AL EH O 7 L —
H HIBPIIDANERTAL v F o 7452
AR A BPPIOTEEE L7 (Adv. Mater.,
2007, 19, 4145), =D X7 )L T BULEMD
g2 1127,

2L
O O”CgH13
: E ®
CgH170

J\( 2)5
o C/H)
o
W,
&,
CN
1 I THRLEY

AALE NI ERFRAE D 49 CTT V—
FEIITBPIID) 2R B L, 41 CTHF I NLF~F
w7 (N%) ZR L, -10CTH T R LT,
AL 61°CTH -T2, Z DLA Y% BT
BE10um, BALF v v 7 10um OWIEMRE
Lo MTEAL, BIEEIN RO IEH IR R E
ATz, X 3N VAL & R =R R A
R, % X E T BEED R RE T 0. 85%,
8.2V/um ENF[EFT 559 ChHho7=, Bifrp=a
IR IRELNDZ ERbDIoTz,

RIZ. 10Hz, =8. 2V/um DAL E R 2 FIA] L
7256 OERMZT 7, EREHI L
HE (tON), EERAEZETY L7246 (¢ OFF)
DINERFEIII WIS 8ms Thotz, 7.
T ON [HIREIRIE L2 v o =73, © OFF (3R
FIRT &L BICEL RoTz, Zhidkittory
MZEBb0EEZBNS,

2 ZAA v F o FETFT IV E T, BPIII
TIEBRGIZIE Sy FIE —ER U E L &
STWDER, HFITE T THY, D
727 A=)l TN EEEST, FEFIC
BB AnBond, @EOWKMST «
AT VA TIET BV 77 Y ORI AL
BETHHDOIZRL, T —fERREARE L
THWESAITMENRE L5, 72, &
RENA TN FI~ERRE L, ¥— T VIREEN
FHT D, BEEREE AR BPITT & Bk
AV Iv—lc LW ZEIS Tz, £D BPIII
WCEEZHIT A2 LT im Ar—)LD &
NUNFRFEN um A 47— /L O —8hid [\ 24k
L, R RERENEZ L5 L,



(ZZFETORRDOE VL FERK 1 SFE JST
= AR NI R R EREE
BRI > THELNELDOTHS,)

electric field

' electrode
N {brighf)
palarizer

2 BRFEBPIII-NZA vF o 7EFN

electrode
BPII (dark)

WIIRARITE T 2 7 v —F O i g4k
KeEHS LIz, 87 vHBHF—T o=y
T 7 2= VEAMAAALTIREA Y I
<— (1) #BL, ToWtrsii~i-, =
DALEMITHEAETIEWVIRE#HRE TR~ F v
JHEFRB L, HilRF T VbEaEY (S811) &
IREGT 5 Z & TBPIL ##%#L L 7= (Lig. Cryst.,
2007, 34, 1039), M 3{ZZ DL A Y F~—
(1) & T bE (S811) DG Z =T,

CBHWO—QCOOCN

CeHis

1:Cry 71 N 150 Iso

o
CGH1304©70004®_< I;i
0—=CHa

CeHy3
S$811: Cry 41 [SmA 22] Iso

M3 A T~—L&X T EWORE
it LA RE (C)

X 4 \ZiiF O 27~ d, S811 RNE W IGE
ICIZBPIII 23, S811 RN DRL B L
BPII ekl S iz,

iy
- ;-_..__5_,..""
A
-
L EF @ '__,—-"
el
el
L APIR z;::’:"..-’ i
| __-"'_.',.-")
1
= A — e g = ]
0 ‘3 = 7 = -y :
e \
W -

=ENL

X4 S811 t{b&¥ 1 OFEIK

WAL E 1 (40wt%) & S811 (60wt%) @
TR TRB IS S 7= BPITI O ERLFIEG
KT ~_7= (Appl. Phys. Express, 2008, 1,
111801), #ES 13V/um, JAHE % 10Hz D5
R, 29-35°C Tt ON 2% 2ms. t OFF 7% 4ms
Lhpot, BIRkOXZ7 0 TRILAWMIZE W T
BPIIl OB SRERER OISE R NITIREEKT &
EHICAMICEL o=, BAERTITEE
WA E L e o Tz, FERLZ T 5 LT
DTHMRMENE BT,

Qv F T7FNRITEBIT D T N—HOLEA

BT F LRI 2 oD MBI E o
TAbEWME AR L., 2 FEO 5 E AR
EEBET DI EEHLMNCLE (Lig
Cryst., 2007, 34, 1445) . BEZHAYIZ il
~NY I ARTNV—MERZENT D LN
HHNTEY, TA—HEZEDTDDH L
WRIEIZR D EBEZ TN D,

wize+rz7zF kL2 oon
2, 3-difluoro-1, 4-diphenyhylbenzene % —
DT HICHAGA AT E T 7 F VIR ER
AR L., ORI EE Z <7 (J. Mater.
Chem., DOI; 10.1039/b902898f) , [X| 5 IZ % D4y
FHEIE A RT,

R F
(@]
oo { Lo
(@]
F F

K5 ©EF7FIGEERDS S

AACEWIT I 71.6°CH 5 40. 3CHORH
THa—VE v 7 7A—MERELE, HEN
R TA—MHLTIEHERESINTWBILEY



O T b IRV E #2383 LT,

(2) R E~F v 7 BFEEAETDH X 2—
By 7 FOFB

VT T 2o VHERIRBTEREE TS
TEEEMIC ALK UOBEEEA LT
WA A RS e E G - ALz, =
DOALEM EBTFEO R~ T v 7l & DRE
Wi 3~ F v 7 MO E RN G0 % 5 R
ERBLT, £ 2T v 7 —HFEHES
FOMEBEBT o XL — MR S hihno
Too BURFR TIXZ OJCFRYE T X LR
EELOF2—E v T, X~F v 7 HE
PloEEikRE L EZ 2 605 (Jpn. J.
Appl. Phys., 2007, 46, 5911) , A A M
Wb ERAE LIEFEOR~F v 7 ik
fh (Hostd) ZIX 6127,

NaO;S i o/\N\/OCN
O\/\/\/\OCN
O

14 U ERREEY

csmo-)
000

Host A
X6 Fa—bEvZMHERELEZRESR

5. TR ILE
(WF7ERERAE . WHIE A M ONEHERT FEA (1
ES )

UdEsSamse) B 20 1)

(1) REwL (EHif &)
1. A binaphthyl derivative with wide
temperatures of a blue phase, A. Yoshizawa,
Y. Kogawa, K. Kobayashi, Y. Takanishi, and
J.  Yamamoto, J. Mater. Chem., DOI:
10. 1039/b902898f
2. Molecular Organization of Preorganized
S-Shaped  Oligomers in the Liquid
Crystalline Phases, Y. Nagashima, F.
Ogasawara, J. Yamamoto, Y. Takanishi, and
A. Yoshizawa, Mol. Cryst. Liq. Cryst., in
press
3. Structure—Property Relationships in
Non—Chiral Liquid Crystal Oligomers
Stabilizing Blue Phases, H. Iwamochi and
A. Yoshizawa, Mol. Cryst. Liq. Cryst., in
press.
4. Synthesis and Phase Transition Behavior

of Novel Liquid Crystal Tetramers, T.
Narumi, A. Yoshizawa, J. Yamamoto, and Y.
Takanishi, accepted for publication in Mol.
Cryst. Liq. Cryst., in press

5. Twisting Power of a Novel Binaphthyl
Derivative Possessing Laterally Attached
Mesogenic Units, K. Kobayashi and A.
Yoshizawa, accepted for publication in Mol.
Cryst. Liq. Cryst., in press
6. Electro—optical switching
phases induced by a binary system of a
T-shaped nematic liquid crystal and a
chiral compound, H. Iwamochi and A.
Yoshizawa, Appl. Phys. Express, 2008, 1,
11, 111801-17111801-3.

7. Electrooptical properties of a liquid
crystal oligomer possessing both lateral
and terminal polar groups, S. Chiba and A.
Yoshizawa, Jpn. J. Appl. Phys., 2008, 47,
6386-6389.

8. Synthesis and physical properties of
novel dimesogenic compounds possessing
both lateral and terminal polar groups, S.
Chiba and A. Yoshizawa, Ferroelectrics,
2008, 365, 58-64

9. Helical induced by a
binaphthyl possessing two
biphenyl moieties, K. Kobayashi, Y. Kogawa
and A. Yoshizawa, Ferroelectrics, 2008,
364, 121-128.

10. Synthesis and physical properties of

in blue

structure
derivative

novel T-shaped chiral liquid crystal
oligomers possessing terminal cyano
groups, M. Sato and A. Yoshizawa,

Ferroelectrics, 2008, 364, 1-6.
11. Two origins for twisting power of a
binaphthyl derivative in a host nematic

liquid crystal, K. Kobayashi and A.
Yoshizawa, Liquid Crystals, 2007, 34,
1445-1462.

12. Lamellar to lamellar phase transition
driven by change of an
amphiphilic liquid crystal oligomer, A.
Yamaguchi, N. Uehara, J. Yamamoto and A.
Yoshizawa, Chem. Mater., 2007, 19,
6445-6550.

13. The role of a liquid crystal oligomer
in stabilizing blue phases, A. Yoshizawa,
H. Iwamochi, S. Segawa and M. Sato, Liquid
Crystals, 2007, 34, 1039-1044.

14. Synthesis and physical properties of
a novel ionic liquid crystal oligomer, T.
Kawaguchi, R. Terasawa, M. Sagisaka and A.

conformation



Yoshizawa, Jpn. J. Appl. Phys., 2007, 46,
5911-5916.

15. Electro-optical switching in a blue
phase III exhibited by a novel chiral
liquid crystal oligomer, M. Sato and A.
Yoshizawa, Adv. Mater. 2007, 19,
4145-4148.

(2) #BFn - fifasE (20 OAEF/2 L, filll
EHT &)

16. a4V T~ —0TERT D8 L WERT,
WA EA, S, e (A AR TF25E) ,
2008, 12, 128-137.

17. MEEREE A TR T D FHl ke, &
B, ARREE, 2008, 8, 38-47.

18. Molecular design for stabilizing a
blue phase III and electro—optical
switching in the blue phase, A. Yoshizawa,

6. D TWICERF Rk, AARKETFS
V7 b~ B =T — T LGS, 2008 4F, 6
A 13 B, JUNRFEH 7 7 3.

. WAV I~ =0T DM EEE, 5
1 2 ER g bR o v AR Y 7 A, 2008 4,
6 H6H, FITKFL RS

8. Electro-optical switching in a blue
phase 111 stabilized by a LC oligomer, The
14" International Display Workshops,
Sapporo, 6 December, 2007.

9. TATTBNHBAENTZSHBEY BT
BRF L FED &, 2007 4F H ARIR G FEiliies,
2007 4, 9 H 11 AH.

(2) F=¥KR (—H)

2

10. A. Yamaguchi, N. Uehara, J. Yamamoto,
A. Yoshizawa, Lamellar to lamellar phase

Journal of the Society for Information
Display, 2008, 16, 1189-1194.

19. Unconventional liquid crystal
oligomers with a hierarchical structure,
A. Yoshizawa, J. Mater. Chem. (Feature
Article), 2008, 18, 2877-28809.

20. Electro-optical switching in a blue
phase III stabilized by a LC oligomer, A.
Yoshizawa, Proceedings of the 14th
International Display Workshops, 2007,
379-382.

(F3E] (Gt 281F)

(1) fBfrfem (HE B

1. e A Y I~ =381 0 3B & BRE,
FEHKET A = ZAfgEE v & —,
1R ARY T A, 20004, 3 A7 H, A&
HRZRAEDS v %2 GUENFRHEIAT) .
2. MELBEADAI HTEBINE, B AR
pnr e M - W, b ML YT he
H—, 374 —T7 LEFGEHS TS L
BERE”, 2008 47, 11 H 22 A, ¥FARr /.=
A R=0 (AR =0T) .

3. YRR KD T A—HoEEN, L
INRF 5B EA LR ATRR 2, 2008 4,
11 A6 A, JUNRFIEYE LTI
4. OB LSO ENME, B AR
Rl HHREFHAERMESE 1 4 2%8
2. 2008 4E, 7 H 17 B, HEEHBRKEHRS
FLANEH.

5. Liquid crystal oligomers exhibiting a
blue phase, The 4" Japanese—-Italian
Workshop on Liquid Crystals, Nara—ken New
Public Hall, Nara, 9 July 2008.

transition driven by conformational
change of an amphiphilic liquid crystal
oligomer, 22™ Internatinal Liquid Crystal
Conference, Jeju, Korea, 1, July, 2008.

11. K. Kobayashi, A. Yoshizawa, Twisting
power of novel U-shaped chiral mesogenic
oligomers, 22 Liquid
Crystal Conference, Jeju, Korea, 1, July,
2008.

12.  A.  Yoshizawa, T. Kawaguchi, R.
Terasawa, S. Kubota, M. Sagisaka,
Synthesis and physical properties of a
novel ionic liquid crystal oligomer, 22"
International Liquid Crystal Conference,
Jeju, Korea, 1, July, 2008.

13. H. Iwamochi, M. Sato, A. Yoshizawa, The
role of a liquid crystal oligomer in
stabilizing an amorphous blue phase III,
21nd International Liquid Crystal
Conference, Jeju, Korea, 1, July, 2008.

14. A. Yoshizawa, M. Sato, H. Iwamochi,
Electro—optical switching in a blue phase
IIT stabilized by a chiral liquid crystal
oligomer, 22™ Internatinal Liquid Crystal
Conference, Jeju, Korea, 30, June, 2008.
15. S. Chiba and A. Yoshizawa, Synthesis
and physical properties of novel
dimesogenic compounds possessing both
lateral and terminal polar groups, 11%
International Conference on Ferroelectric
Liquid Crystals, Sapporo, 5 September
2007.

16. A. Yoshizawa, H. Iwamochi, S. Segawa
and M. Sato, Host—guest
stabilizing a blue

International

effect on
phase, 11t



International Conference on Ferroelectric
Liquid Crystals, Sapporo, 4 September
2007.

17. K Kobayashi, M. Sato and A. Yoshizawa,
Chirality transfer from a binaphthyl
derivative to liquid
crystal via molecular recognition, 11
International Conference on Ferroelectric
Liquid Crystals, Sapporo, 4 September
2007.

18. K. Kobayashi and A. Yoshizawa, The
helical structure induced by a binaphthyl
derivative, 11" International Conference
on Ferroelectric Liquid Crystals, Sapporo,
4 September 2007

19. M. Sato, H. Iwamochi, A. Yoshizawa,
Electro—optical switching in a blue phase
IIT stabilized by a novel T-shaped chiral
liquid crystal, 11t International
Conference on Ferroelectric Liquid
Crystals, Sapporo, 3 September 2007

20. A. Yoshizawa, Chirality transfer from
an optically active mesogenic oligomer to
macroscopic liquid
crystalline phase, Materials Conference 8
(MC8) :  Advanced Materials by Chemical
Design, London, 5 July 2007

a host nematic

order in the

ENF

21. W KRR, /HRET, S B, T
—FERTHHE T 7 FAFEEO SR L
F DB, 2 0 0 84 H AWK FE
e, ¥y U RAT TV RE O,
200849H19H.

22. RUWSHER, kB, 5% B, Hi#l S
BAY T~ —NHRA MERICHELET 2 58
ANEE, 2 0 0 8 H AR FRFEmE, ¥
¥ UNAT T RE (RLERT), 200 84
9H19H.

23. EFPAE, EHE OE, XTI THRSA
Va3~ —0O7 NV —MBEHRICKITT AL—H
— OB, 20 0 84F HAMKMFRTmE,
XX U NAT T RE (LAERT), 2008
£9H19H.

24. W KRR, /RE7, S B, il
BT FAFBEEROEREXT VT 4 —H
SeoWytt, FH1 2 ERSEFEFEEY VR Y
U A, HRRFEARG v R, L RS,
200846 H6H.

25. TEEEKR, HiE B, FdimiE _&kiE
B DAL & BRI, 2007 4 B AN & F
SEtime, ERLERFZRMLF ¥ XA,
200 749H13H.

26. AFFAE, WIEE, EEEL, 58 5,
a4 ) I~—I2 k57 V—FZEik, 2007
A AR PR, R L3RR L
Fy oA, 20074941 3H.

27. /IR, i B, FrEl kT
(AW DGR E Wi, 2007 4E H AR S a5t
e, BUR LERFRMILF ¥ 3%, 20
O74#9H12H.

28. /MR, EHE K, v T FLSEK
DHRARNEXYT v VTRBIZHEET L HHA
&, 2007 4F A R gh P itimes, #OL 13
KFERMILF Y22, 200 7H9H12
H.

(X&) Gt off)

(P 2€ I PEAE )
OifiRee G o)
OBfsiReL G o)

(Zofh] 72 L

6. WFITRERE

() WrgeE

i (YOSHIZAWA ATSUSHI)

SLET RS « REFPEHE T2 R - 2%
Wt &= 30322928

et &

IR - (KOBAYASHI KEIKO)

CINGIINE = NG 182 RS 2 1 S 3 w1 Y
A FF R (IWAMOCHI HIROTOSHI)

CING PN = N 1582 RS 2 1 S 3w 1 Y
H #ARER (KOGAWA YUTARO)

CINGIINE S NG 182 RS 2 1 S S w1 Y
B fHH (SAGISAKA MASANOBU)
SLRTRS: « REFBEE TR 22 Rt - Bh#
INEE S (OGASAWARA FUMITAKA)
HAL SR SRR At

(A 4 (YAMAMOTO JUN)

IERR S « REEBEBE A TERL - 2%
B8 B— (TAKANISHI YOICHI)
AR « REEBEBLPI R R - HEHER
XY HEZE (HASEBA YASUHIRO)

T Y AR E

(2) WF5e 5y 37
L

(3) EEEMFFTF
L

Uk



