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RBEN. HERBBHHFTER
o R BT &

B ARAR R

AERY R BRI, EERE, KXATE kB4,
RBHEIERGAKEDuUK layer)FT L EBH Y oA FXNEFiZ
EWHBEN., RAALTR—FRB{BZHGFHET %, FFEARAES
HEFEEHIPHATREARENGH LN, KELBPLET R -4
R BT,

R

B AL ENRA T ZATFRFRENALRAELALG
FHHEREGAVMHE. REETEOREAEX FThitmoly
FIRGBRTETRBAEFIIMGEE,

RMBETEFREN—ANEABRMRERABIANE R LG
SN LB FHEGLHALIES)BAR S TFHRE., XHY
1Bl Th e EAE —RFEXN, FHHMEHIE T,

EHEGREEZHN T —BRUERERANAA LG iLs T4
RGP H A Ps X MR MEL,

BEXEFABMEEATALEBEOGIRIRALAANY LCD, LERH
EBRHABTFE. FAZELXORFNAREZHENRFTE.
Schadt-Helfrich #Z# 7B (TNRTH. BEEHFHHSTNEF
BARGAWMBEIPSHEHNER T,

FA—RLCDRZRATHmGGHF i) KA Ps Z 6] 6§ & HA%4E3%
KB EBREZYERBESFLOR TE., gL TR IR G
BAMBEWH HABIL, ERGERKLCOHNDRHFETERREK
LAEBAFLOE FEBAXTFZRE,



03804431.5 oo P EE2/25m

SEFRAREAME, LCD RS EAXETFEEHRHE, Hdostit
BREES. L EK, T/HLEK. ria 04, T, AE
ERFREEGRARPIEF. LCD RS REN. £HLEZFmT
. BA—FHAABERY LCO R R AXEEEHERKLLY.

EATFAOLBOBEGRSIKERYAFNBRIEFTEY, &
HEFRATRGAREY, KR FRAERE, FLOTFA
AT E IO GHRGTE PR ST Wk FTE G
k), BERLFLHERESABE G E M A EIRH.

AR —REA@ABEY LCD, EF ¥e i FRaia A
BEMBRE., XLBTFTERFHGBMETE S A BERBIEFT D,
IeXEAmBaE REAHE.

HTR, SR TFHhb bR d HLABIAZEHEMRE
SR H — X LCD - L (smectic) dfh, LA RS ARLALA
ABREINELRBSSFLOE TR ARITHEL A,

EEBRGY, S TFEARRGLELZEFHS. £848 A & C
RABMAGIEEMGHANARESZHRER. AL AP, &
THREREFTHO=0)RE, MAELZZECF, 2 FRUMNFit
ShAEER L 2008 M4tey. B, ERARABEEREFHGBI4 A X
C)“’X-?‘ MBI A*R C*Ey, REFHREREAEGSHK. &

BEENR, REFUH RARBTRHRUEAABKSE EAIREALY
B RLGTHYGAE.

T, BFITANMBRSTHRETHRREMRES CeyMstit
mARmYTETHEEMN, BFALAKILPs 9 t, Ps AL £
MEWNTE, FEETLSFR#HBIBEY, HELEHF ks,

KRLMBTFTHERRIHBARRREGF RS FMHELY, B A
FHEHEZAMRTHETFRSLMN. XEHTEL&LRBHH
REIMGBRAY, EXLROKETY, ¥AAEFHER C 24H
HOXBECEARIEES G AL FHSRANFESHRBILES
RREENFS, IEMHEAKNELL LT TFLRERZZLOYZ
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EXEEY,

EiEd C*P, BATRAP=20t9H4E A hrsttys FaFFH
BAGLEHEFASN RGO RAEESF. 128, Ps £3Eesy, B
SRR AIRE., B, £2iEd C*HAKY, ¥XE5L
AR LA AL (Ps=0), 128, 2o R EF L dh C*RKREIL K E®
iy, MALGREFITTLHERNKYRABEBEES., X, &
BRMBEFIFERT, IR TR CrRAEFRG A RT eI,

HA—FFXNERERSTFH, AELRK CHRKPRFH
&AW Ps, XZBiEA BRRE/RGAENEAKBI DGR
HATH . XMARY R EMZGE LR (SSFLC), RIBX—HBL,
Ef CARAERUTENFXEE, PEREEETRAGA
& .

J SSFLC B+ 8%, HEdHE, FELTRAANI LAY
BFEHEELIANMIEZI N GHKCRES>TF. XHNMMEESE TR
BB HB LY Ps 76, — N EZHRELT, BEIHLEBRHNL
1GAME ‘AR EAR RABAK L KRR, #eF G nikd 5
A&k B R TH, "flipp-flopp" P (Goldstone X ) E R F 5 . sib,
SR AR FRBEAAMFTELNRABLE,SSFLC EFEFHR IS
FHy b RAE ., ERIBARSH FLC AR FLC BRA&H+F, Ps
AXEMBGREATHELE ALK,

YA 5 —F FLC, RBHFTIUL T A8 R4 L (AFLC)R &
H, ERTEXRAELGYHEALT, AALZERETGS TRAA
R4, EAFLCRTBF, SEFHBETFTREINH Fi7AE
ETFHEBENIIAMABZNE N, RFT WA (dark state). EXFF
HAFTHELYR&EMELGHH, AFLC BFBLTFTEBRRKS. £#0
#uipF, -E F+E BLHAERGAERS. Bk, AFLC 27 &
AR =MHREQIBRITS.

A ZE FLC ## AFLC B 7B OB URA FHIE
BAEHARFERA. FLCEFEWTRIAGADLEARERI L
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HEBRRGHFME, LR FTREYGHRLELATRF. 57—
RXBEREFTHRBERBELTE 1-1.5um R TR, AR
M RIFTRES, R TEREQERES FLC 7 AFLC 257 %8
HAEFERER. HERFE.

EERGETEF, REENHE LA AB TR EARATRAT
BAERAFENRANERB AR ANREANE LR ERTRY,
EXRBEIS VUGB ALT, MW RZTARBTEARELG RLAR
EMERAmENY.

BRESTEEARRABGYROZB AL B ZILAKRTHRES>T.
Blde, FERARRAOHGRELS TEAFTRAEZIRRFATRARAGRSY
8, ERBART FLETHRANSTEA. & TRLABRITSHH,
HEOFPHEMEAREFRAESHUBRALBINAEINGE XS
HEEHRFLKRE,

ERAFBRY, A LA =HAAHELIERLFETARAF
MBEEHGH S TR TFTERERBOAFREHE K.

1. Bidmst ey EREG

Bh, RSTZATFTHTFERAOGERZ T EAN KRR E 0
Shedp., MTePhELRAMHLALK, HrAMALEaRtMaR
BAL, XL ELEMES, PRAKS TR EORINE TR S
XERGMBAAKGRIABEERAE, YW EREHGFT G LR
MRBST. RAXEHFAT, BEBAARRONARSTFTETFLER
HEADRBAEIERARBEABRDLIGRE, MEZEREHRKY
FrARd ad, FRAKEHRBHRA,

2. BHAEZERLSRBREG

FoRHECUATRORBES THERKZF —ANRNFEA R4
R EABKRITAHRIEIHARED?. FREAAERLSEABESLS, Hld
UV Ao, B8R Ea i@t ESRAOEBYRLSTFLER AL
HEEFE.

# K. Ichimura £ & F Chemical Reviews, 100, p.1847 (2000)
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AP, REXKROLEFBRAT“AEHRSLRG "X —HE., ZLK
Wi, BREREXLEARESHOINEBRREGEEEHERALR
BL. BIAEXSTAEAUVAYBHET, $EAL DR X7EE H R
X BEEXLS TR TFZCARATARANG AL ALXRAS L.
BEEXFIUEXNFAREOINAERKELIZACRESFELT
ERABRE), RAAAHELETRES THFARAOGEHFT
REAT). B, TOEFH UV BRHIIRGSTHEXERFHK
AFNRRBRLSTFHEOAE., Bd4EA VIS LR SR ELH L
WL R ELSARMRE, FIT TR,

ERAARBELEZOERBAERFREZE ARG E
AETHRER. I, ARG ZAROESETHERAGFRNRR S
HrHEK, F—AEETETUVABRHALANGBRIRLEY
TEAABLSZOROHBHNERAF4. I, EAREAHBR
RBEZOHIFEAELES FREBTERTALREL Y,

B, RARABEFRGHERFAHATIFLARELGE
#, BB IBERARKEB/OAKREES, ARAETRHEZTHR
A FHE, FFEbl. FRRKKFTHRRIK. BEAH. R4,
#E. B_EHF.

3. @it 4 £ H ECS HFREG

FEMHCATRORGLSTHRERCAMBHLEL K
& (ECS). AN E RS 4 9 W000/03288 Y #HA T ZRE,
BB FRY ECS REITZATEHELRERESWE., L
B, AF4LRETHHLABAFEL TR RDEMG S IHZ
] 4 K HABA 4 LCD WX FA-EBA LCD £ AR SHE. 28
I, %8 LCD £k, EMAFAMGE AR, FBR
ES AR E), FEESENEREHT, &€ LCD 7T
AERREE ., 28, Ed Ll EETERSZHT
R R BA F T A

Wit ECS RE, HEBUHSLARBZRODERREFRER
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BHHBREHEEAREEGHEFBEARGOAREG L, RLRKREY
B ALEAATRBAAMH LRBAEPFEENNHESZOE. LK
Wi, YAy FLE - HERFAHSEGE -8, £G4
CLRBBEOMEFTH>TRIHK., £BGRSGETHIH STk
M 2T ERETEERAREZRNGSF LGRS, HAiEEE K
HBRY, HFRERARARY Feisaxtsite @A mik.

ECS REMFEA KL RAEGLFRE, FAINBLT H KK,
HPEERM. 22, ECSHBMMRAE LEHESHER, X%F ECS
HEELBTITN:

- ECS & & % 3% #(100-200nm).

- ECS BER A 5 vh $ R X LT 5 F XIRIFRIRA , B i &
Bt FREARRETEN,

- A THHE ECS EAXA B TE, ECS EHHBLARE
F ik dh AR A A,

MIEZRLBHGLEAMERE, AR LECHBRRBEFTENR
Flék b, REAPUEREVETFTEAR—FRBGRHEH. —FA
FAEFRLBMYRSAFEAR—FRMAADZBHHRSLEFTE. K
ERRBTARBTE, ETATHSAECHRHEA.

&Rk

AELAKE —FTARBT —HRKEES, CERBLAREME
KAMNKMETEY —AROHAFREAO)REHISHATARKE
PR F SRR, IRFHBENETRBERKE,

XERAFBART LA LB REMN ECS BEHFTEHBRT EH
EaP a2

AKX BT A ARL AT R F M R & 69 R AR E A IR AR AR (A T AR
ACBRBRRCBEENFTHFEF—HASFHTATFHRODHBERLRNGA
HREARATEHRAFEER), LEEA-FHASHTRTFHGHE
MR B REmRAHTE, B, FHEANFTFAEIHENIE
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BENKEKESAR, OBRRARE—NEASARFERFLAE, AKX
AP KEBFTESY, AR ERETE. FTEIANEFENFEDR
MEFEREMRGFHREAD, HMRAERETAMKRARBER”,

TARFSEH A Fk AR, RREDARTHSH
FHERGAHBER/EmIIREFBEART § EMILGI L5
a, FTBRFE-F6 X B mBETFEENGSHF - AR FH
ABLEX, FLAZBEMAFHAGDYF A ELRIK. FFEHER
WRERP T AR BEER R 45 M, At digeg s iga,

WA RECTE RIBBENGCESETFRBERKE,

BRERALR, FHERMAARARBKETRAD., G LSELS
BEMNAGLEENER AR O BHINFTXEAGLES. B
b, BT REAER GO, FHAHFFRAAARE 52 H Rk
AW?H), XBRIE TFEEAMGI LY, ER[AKEART Y
B EAESEH M e mBE R,

REBEMRKRAWME>FRAEGY, EMNRELEARGTH
B, LER, #plmidBdbtmstaigpedad, #5lHsH
FTAERXE LHERE B3 H,

REXRBYZBTARE, MRTAAABEFN(BI)ET
ARE.
ERALZAHEEAA, BHATUAEEEANATFHAR, AHEH5K
AMBEAFRBENGANRSAFRAG, EL4ART, B4
TACGHEANRSANAERLEMGFREREG, REHAANAXSEARE
HFHER, IF_FHELS. Flie, BAFHRAGTUASFHS S
RE G HEFH ARBL, EMNMTUREERR GRS, REHHL
AP RRGBENRBI>HF.

HARALEGFHRB7H, RERE?E LHIAY R QL
TARELRAAREZARAKEARGAT, ER Y OHETFRAERN
HEBRFE. A, RERH"TUAKHIBERNEBiTHLH
A, EAKREHHABRBGETHERITFAGRTLE.
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EAREBRZEANBERLAGEATEY, FRHRBTUR
HE-ANAIANMNERL. UABRBRGBEFEREEA4L, —4A2 2
AFREABETUAETFTREREN, FEZRKEARAES. LA
NFMHEXTFEHYEAFTETUAEL, Al TRBELEALGRLSF
AT,

RAMMETEABHBEHNHHXSTFTUAMAZXLT «F M
A@E”, ESFHRRBEBFEFTE, #l40 20-100A. FHEAG
EWREEEARMBEVLET RS — BB LA HF eyt ErH
AR

ELEFTXd, BHEE, FRINHTEMABAFHR, ECS EHK
HME ST, FHBEARETRABYRELE THItIK
7, Hldw, FHBLENTUAEREAG EHRLE,

EREAGESY, ETREAREGH LA G FARABBK
ETFEV—NREORIFHYRHAH TREEARY, 122, dFH £
Fl oA FEANRETD, BRUAFERLE TR, E—AIMRiLs) Lk
FEF, BEMNY OGRS ATFENERENE. 22, B LHET
AESRERRTY, REFKZGATELHOEESATRE.

HEHIH TFTHENH T, RARETAGKIEFHERZMHF, &
dodf FHER CHE. EBARIERY, FFHizd CHEFIE
FHEHCHRARHETFREABGFHBLEHNBLE. BEHNE
PARBRTHRERERFFFESETFHE, FRLEKETFHER, &
FHFHEATAERART HERHLRL, BT BARRKGLH
. RBLERGERARABEGEF Wi i LA m 6§ 4R T
ABH AR, BAHABENSTFRAAEES LA —REBIIFSFT
FH, BEAREATY, E46 B4 CEF @S5 EEG T KR EKRKK
BRI,k mdly, b F#8Emdige) LIk rhERIEE,
B TARIETHRELSR, BEREREERTHLTF AL M
. BARABIER ¥ 5 Fh RKEKRGLLS TN EGRMAB
A, XAFREZHEKLMBMEITPRINLARXBIIRKS F Okt

14
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#%,

ELEHFF, KAARERROEEFHBRIHMA, 22, FETA
R e F G AEMH, ERLESREHT, GEGIARGEH
ABA, EEEAFTETY, TALFSLMN, AEABXF AR
WA B, EmBRFREBH Bl dke)h e, EHhnesFr
Bt B & F M 4E A 49 5 - 3 Au<4B 4 (bias)”.

ARG OGALE - EHREERZAFRZI - TUARES
8. R ). T é(flexoelectric)¥ Folid &y, RAHFEMA.
ABRAARMPQOLGAEETAR AN R, PS5 LiZETIRL
HABA.

ETAAKENHQGME TN, RAETUCQIEEFLESH
#, W FHOINBREHAH; FHRABMA; XFas. R
AAEMFAZEFHYG, TUABRIHRLHNEFTFH, wRAAENL
FHY, TRRBLHRENFFFHRKRE M,

B, ARLAGTEERN, BRAKREGRBIHAHZME TR
., REZRAGLY, TAAATH—FHREHHHTRENTFA
B EFTRARKET A G545 A & (director)#) 38k X 3k
AEMBGEIHREMHT,; EFRARKEYRAGFIHEO L KR
R AFEEMA G R BHHH; AR R KA (discotic) & A #,

ARETABERARRLFATFHREFRAGHKLALRA
HEBROK. RMEALEAAIHEHARIHI: KKEKTER
BREMENGIBR AL LS GBI TREG, LEEAFTET,
BRERTAF LSRGy BRAQE(ERWKR), MAKREY
H Ao Hoh BB MRS (KRB R).

BHETASHLRGEOLE, AAEREFHAG LREHL
LESTERS, FleEstd2dE.

FHBENTUROEAKS T, EEAYAEFIBPRALL
BEHBHERSBENGTFHEE,

FHBENTAGRES WM. KRED MR Fo Lk H 64 2

15
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— %) AR

AEXRAHRBEHELMETUAANR S FRANFXER. A1
A ANFHRROGEETET, REAETUARSE—FTRHEALEKN
BRER -Gt —FHEREFRS —F DHFERKEAT — M
FHERBREREGEZIE., FFHAXRODENERHAIREZHKLLF
@, XTURBEHASEGEHALRLE,

ARBERTARE ES A AKX HH B LH G HA S LA
ABY. 122, BEANVBRREUARAFTXEHGSHFTFAKREF,
BPEFHEAEG LUAZREFE. EFREARMEXFTEF, @
MNFHRBTAFFH TR RARH LA (Ps>0 = Ps<0), F
—FHEETRALEARAEF—F A M (handedness) 8§ F B4 H, @
BoFHABRBTACKAETRNGRE —FAMEGF AR, b,
3 FMHAGTUAGEAR RBEE )G FHAFH K.

o LR, AAFHRETUAEATHFHELRMAE: (i)H LML
MAFS, (DFRERFS, P/RGDESEH. S F—F B8 FHRE,
ABRF—FEEEARBEREGERAMEY. B, #ld, ELH
R, R TAGLEBSRMNKY, EEXRKEHBROMRA.

AEXPHRGBHTUCHE R LADLURGEL, ATHFH
AEOWEREMGY, RELGHEMEETUAZXHEHEER: Lk
A FHABUABRLARE, AL AREETACLEBHAER
e, ATFAESRFRGES, AT EHNRALTTUS
ARATFERRTIGEERKIKRE(TFT),

ALPAHRBETEHTUROCEATRARET RO KN F
AR RATRANRKEGEE., Hlae, HREETALH —AK
BAUTRS: BARKEGRBH . BFH . AHAFEHREL
3

E—NERFETF, FHBENTREAFNRRAKRENER ¢
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FHABTABLIEAFUMAALRBEEREE AR, £—A
RRFTRTY, FHRETUHALCEGARERARROY LA E
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BE—AREFTEFY, TABLATHFRB4SLH: 8 F
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REARATH, BRTATRELS LT R NELH KIKE,
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B 15 TEBH/RETHAEMBERFES>TFHFHRES.

AXRERFTEHHAE

B1TEABRATRLARKBHGHRSERFTE. SRR
BT 12 QRKE 10 BRFAEBNETHER 4B 1 FR7&
THEF—A), #FeXBRZE ., REHERBEBAGHF, KK
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HEGARE 10 B L BARBRRER 22, AERFHIE HE R
AR E RS R GB X RIKAER 24,
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2A YR E.
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M, REAR 14 HADREBREREL, LHBREK, Z4AE3
SEAERAE 32, RAOE R AL TAETFEEAK 14 LXK F
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F#, RABLRBERR, ERIRAK 10 PERABLSEHFRR
A 20 ¥ RIFIRZF & BFAE).

—ARSINFHEEH 40 T B 5A f2 5B AT 7, A &EELR
FATTFEAKRER 14BRE, —26Es, ABAELXRK 14 LFA A
REANFHEBEAOEAAFRTHTE 40 GBS LRT A,

2 4] TB(#l & F %)

HRIB LS TB, B 14A = 14B A7, BK 4 HSETRE
HELHHEE 15 B, FIRERATUARBEFRELNRS
F 20 69184, EHEH 20 R EZIN(E 14A), RSB E 15Tk
HATLGIAREE, ARFHEPAERGHBLEHN ST 20 ARREHKR
wAME 20 KB ETE., B, TRAREGHE IS TURIERL
B EWNER.

EAMY 15 HAR-TAR bR B4, F B 37T vd 8 i 4 A 4R 4L
8 UV ABAERAZE., iy, BEAMH 20 TAEAZAREZ
M RZE A,

Blde, H2H 200 TARFHRITFRFUREGHRF ALK
ST X

Ak ® A Wik

AT RBEIANFE#%4), BRRARKAHRERFHFFHER
k.

EANTEARATEAAFEFHRAOGRAZBIHCERAAN AT
HEALK 14, BRATHREYGRMK, LAAH 18K ITO ©RAE

26



03804431.5 oM P E21/25m

B, NMNEAANCRERGALBORTFHEEE 20 AL, TBHHSR
e M e B 3 A= 4 BT .

REHABEGLLAEBRIB 6 TFHEETRA.

HHR S HEANBANLLHHEALE 34,36(0H BAHALE)Z 1,
A F—ARLCBYEGETEH 2S5EARSG, AT 4844
ABBAHBHENLY EHKFRRGALBAE. 2REE, Tk
BEAXRFCEGEER 2 KERGEE, BTHR 8 44 X RiE
HABEL TEBICEBEILRISHARAE 44, AFRT#
bl B Ak L& S AR K & Kok AL,

LG S(EMEHRFTE)

BERAEFSY, BEHG—ANAARORABRT 46 1 9FHA
WE. AT FERKEZKE 10, AEFHZSLHH 20 Hoechst 908
AHBBN, BHAATHRA:

C 10°C SmC 63°C SmA 64°C I

HRBEHEANE 6 TTFHANTRIIBAE 34,36 XML
¥, AABEAATTF—ARLE 225 FELRA. WKELEE, £
WX RBMH AT FREARENLARAT LH<ER 4o
HRBESCRETHANII MG EHALAE, RE—AREAER
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