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WHEITEFEEE, BE, SEOZOo0RBICHEHENDE D, B2 VIE7F 1 XA 2%
DG FIREZFOERILAY O P I EE & RO TR 2 RELHES b DOEH ), =
DIRFEIT I (liquid crystal)d % W idF IAH (mesophase) & IFIENT WA Y | & 2 EEE4E
WTH@MEEZRTIDEY—F Oy 7R LR, H5IBEICRS LRSS RT
bDEYF FOE Y Z & LIER, WROMEIL, 1888 FEICT A =y VT —IC ko TH
PWEDOBEIIB VW TRRAINIZ LIZHERT A Y, 20K, 20BEICE T
B ERERFRS N O R ENLRET, WH, 2RI LB A, TEOBRELSRE L
TRHBINVERSINDL LW hhorz. LIAHH 1960 FERICASL L, BAIITL 2 b
D=7 ZA0ZHEMZH D, WEDOHFRELIRS FVAINER 2B UY, BRI 2 E Bz
mE ol HETRBH ORI ERSTFIERIT LI ML NTEY, JEF 4
ATVATFNALADFEZRZH> TV 3,

R REEZ FOMATH Y, POREERD L 9 12205 TF ORI ESI2135
MBI D ), ZOMR, o, TR, R, HE0 S BT
RO LESHFADICHIIE, MET A AT VAIREEIND LD RBRESME L
FRIRFTEZFIA L -BENFDROICAGPEE RIS . Zh SIS ICER T
ML72E &0, WESFORMOREOZIZ L 2BEELFHNREFHT 250 TH 5.
WETNA ADR L, B, BB, BBEEESICH S, $7-, WEIHE L BE
DHEMTIEDH B, CNLDORFRICERT 2WENE CILREHEFED b DHE L,
- DEFERAFE R EOEBEEMP ST BN THEAHRIITFbATWSE S |
BRI RBIE R FEO 720, W T /N ZIZEBER 1-11@ICTT & 2 F 5 AEKD



BUICHAEE R LIAALEY Y FAL v FREVEHVONS ZEHBE . ZOBE, 4FiEH
TAEMARMDZE 2T, I AREIH L 2RAFR T € 7S DRImLE |2
Lo THBDEIN A% HLHBERMET S LT TH L. BEER LI TWwE A
ChAR~F v 2 (twisted nematic: TN) EIRfEi UM A<F v~ (super twisted nematic:
STN) B, K 'R E% % (surface stabilized ferroelectric liquid crystal: SSFLC) #1574 2 7L
A DTN ERAEOLE L BBHICFIF L7220 TH5Y .

ETAW, ARXTF v 7B EHINEBHELF - -8RI, M 1-10)II0RT LS
Z, MEICEXFH 2 FLESPET~BTA LB THVHOCRFEOB R AT T
HY, LhdIOBRERFTHRANICREICHELETS. 72, BOTHRBIIBVT
EEREICECAE YT M2 28D TEETH Y, B 1-1IRT & ) 2 HEIZES
REZRHOAEYI— P T4 VA E LTREHFAET LI LEH IRV L.

(a) ¥ FA4 v FEn

i ,
T B+ A

» fe

(b) BHORFFE

(c) A¥Ya—b+74 VA
M 1-1 BSEEROREEMHOENIC L 58
R X Tid, MEICHHEFAAFOHCRFE, FEICHERE 2O Ay a—
TANVA, WMEHIZEREOREZEHEOV Y FL v FL VD3 DDORL B REEEOWHE
COWTELIHARZ, ChiE, HHAE2FHO 2 L REEIC X Y o THEENT 5
RO T WD L CEBEWHEZN R CEERMET -~ Th s L3tic, THW



b, MROFLWFAREEZRETS2D0TH Y, HHFRE ZBEAIHE L7-fEk
ERECERZBH LT NA AR DR DB REBKRFEVIIETF — < Th 5.

AFILHE2ETIE, MEICESZFEEFDL, ELIETH 58T A0 THEVIESE
BUHEEAEHCREEELZERL, FCZ20BRNEFHREICOVWTEL HRS. B
CRFBIEDOBEXAFRNRICAONDIY Y FAL vy FE VL BL B OBMMLEES %
Rn7ZL, BEaDERFED 5\ VITEEIBEAFSRICRIZT HEBIIONTEES
fiofz. 7z, AmNEIETIIMFENEE HORHEORAEEMSBEBETR WL
IR R T 7 AT X O FREIRE L BEBABICOWTELWERZITW, 28T
WL BRIENRIZAON 5 HORFFERA OBR L &8¢ TRARTDOHREIC
DV LA, IALFLIETEEST THFENRSBCREEAEEL, 20BKML
FRWE IOV TR, BFEEES - B TRA B H ORI EOBLEFN
RICETHMEIIINE TIFRERE SN TES T, COMBICL > THLNSEL D
FLVHRZ, TFEICDEREEMICHBERENLDTH B,

REm Lo S5 BT, BOFRFEURABERE VI ABER Ay a—- 52
Lo, FEZCHBREZFOAL Y a—- 71 VARERL, ZOEKMLE
FBZICOWTEHELIANL., &5, TOAEYI— 74 VAIE-T, RE2S
PR EDOHERE bITo7. KWXEOETIE, TOREVYI— 74 VAILBITAE
RFPESTHEMBED YA ;I 7 2ARBITL, Bk OB EITo 72, W& IHREMNE
RO, TN AR ORIFHESMEE RS, A a7 14 VA
RECRE, KEBVESI/ERTE, LErLEHNY 3 v 7 IKBD THRVWEOEFR2EDL,
FLWREOFABREL L CTHMIC O B0 15,

B2, BIETE, WHE DT T AERDOY ¥ KA v FR VBT 5IERELFER R
ELT, BFEMTHS SmA HICBWTZLZ  as2 ) oy 2RIk THES N
5% 2 ®mHBEFEE (SHG) 122w Tik_/:, 27ty oy 7¥RICEASH
GOBHNIE N T TITHED 2  BREAMYICHRBVNETH S L HtIZ, ThI T
RO ERFORBICOL K55 Th H 5.
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§1.2.1 MFEMHRE

WL, ZO5FORMECENICE > TR SEERTWES, 7Y—F)
(G.FriedeD DFHIRICEDWTH 12 ITRTHRICKELAYF v 2, ILAFY v 7,
AXTFy 2 HEENDT . A<F v 7 WREISTOEMBHER > TW 22T 05
bEMAEELZFo TS, “AYF v Z(nematic)” &) EEIX %’ 25T s ¥
U ¥ X EEvnuosthread 2° 5 7 ) — FVIC X o TET S N7225, Sz i< F v 7 5
WKRONDARIRDT 7 AF Y ICHEL TS, —FHICA<TF v 7 HRIEIN L ELTIN
B, ARF VIR TVFTFERED L, HFIIE 1-20)D & 5 1B EY &
. ZDL) RIRHHEEIMRZIVATFO-VIATN (A4S VTH5) 125 ED
NHEDT, ZOWEZIVAT ) v 7 (cholesteric)ifh & & 5. —#IICILAFY v 2
BRIINYERELEND., AR F v 7 WBIIHHELRBEEZELTBY, A<vFv 2
£ T FEAOHAEIIE . A A2 F v 7 (smectic)k V) BEIZA~YF v 7 [EKE T
V=7 WL o THEMITON, ABREZERT 5 X ¥ v iE ounyuo’=soap 2SEEIE & %2 o
TW3,

12 BHEHOBE L 58



AX7F v 7HBEIESHICHLLGEINTEBY, K 1-3@D L) B, AAZF v 7
RATOGFONEIKRFVFHFELET, D FORAAFAIE I EELRSDEARA T F v
7A SmAL EE T2 1-30D L) %, FFOMEBOBRFIE SmMAMHEFL THS
PoFOERFEPBEERH»S HEAHEZTENLDEAXY F 927 C (SmC)
HMELT, COLEFFBIATNVTHIEEICIIFIIATINVAXZF v 7 C
(SMCHHEMER, BATNVARX T F v 7HIZR 1-3) DR IR G 235, Bz
FEEZHE 2 FEE#Z R 72 C, OB L EBFEE LR T, SmCHIcBWwT
WD TRBMATD AR F v JBNDRBHEMNY P ViE—BICcFI Ly 5 LT
ENTWwD (M 1-3b) . ARXAZF v 7L, ZOEPIBHOSFEINICEEZ D
=72 Sml M, SmF A% %0,

M 1-3 AXAZ7Fv 7%

REA B I EALUANTHO TOMFERTH 1, EHRRFEAR LT ZORHO 2
HEXLHPEEDLY | WRICBITHEFEUREICE, 1) ST ARX T F v 2
HMTHY, 2) PFREFAICEELZIEFE—X Y MEAEL, 3) FTRICAFRE
EELRDBTEITE, W) EGERELZS2TE%L S %V, RB.Meyer 13 1975
FEIZZ DML THAEEERICAERL, TOMFBEMZRLEY . Z2ORBOHF
BETN 14187, ZOWBIBMOBEILT-% & > T DOBAMBC & #ffiF 57z,



ZOWRHITTFIVRBERP M AR T F v 7 HEHDL, AEREEZAELTVA,
S0, FFRMICEESAAIET L LTREANVEFINVED (C=0) 2FLTWVA5
ZEehs, LIBT3 o0&MEHILTVS, HETRT I VBR 7 v £ AEE
ELzboe, BEHIC MY 7t axF v (CF,) 2HWb0LE, ZHOWH
BEHREMESAR S TwE T,

0 CH,

CwPb1O{C:>FCH=N—<C:>~CH=CH—&—O—CHz—bH—CgHs

M 1-4 EFEMEESE (DOBAMBC) D4THErk

WRTARATVATNAATHEERL 2o TVREDORART v 7HWETH 505, &
Ty 7 BEDBERNGFRNR IS FORMATR L HMAMOFERRLE 2 BE v
yELTHEY, 2OREREZTEVH ms THY, T4 ATV FNL R E LTI
HLTENLIIWVR RV, 22T, REGHFEFULBEIBIGER T S 4 s %
—DEESEEZE T L RFELESED ., BELER T /NA AEADOBH IR IR
Eh, BERACHFE SN TS, - BFREERRI, BHEE, BieEER S8
THh YLD TRz L 5. WHFEMERBOIIPOEFENE., 72V FEMERAE R L
bFERENTD, T IEOBHBDHFEB LFBEBURHADO AN =X LFEITOVWTIIAR
B 5% <. EBERFAICOIFFICHEKR L B Tws, ©

§1.22 WMFEMBELOBLAFIE & IFHRFIFNR

§1.22.1 BRNEHRe 10
BEEMRETTOERN L EESE— FICIE, M 15 ICRTEI TV A=V

F—FEVTFE—FBFETS, TNV FAP—VEF—FIEHE 1-5@IIRT & 9 1288
TR ED AN APDES KB L, V7 FE— FIEKE 1-50ICRT LI RF VA0
DELEIIHIET LD DTHS. MFBERHBREDOEREFIIRE, ZonThrnt—
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(a) a—WVFAP—VE—-F (b) V7 FE—F
M 1-5 T—NVFAF—=VE—FEVTIE—F

FICBERL72DDTH 5.

K2, BEBHBBOBENFIRL L TINTTIIHEEIN TV END2P0DDHD

DWW TERRS,

(1) DHS EXGFRIA Y

BEF BV IEE 1-3WCR L7 &) RIS R TR L T b 72012, BB
B2, LIAHPDCEROENMCLIK 1-6 DI H I DB I LilLo
THEDSBA L, BEXoEmnsgElshs. CORBEEFIH LIZBSLFERNRD, ~
U H VKEEZEZE R (Deformation of Helicoidal Structure: DHS) BRNEFMRTHSH. 2D
RIIA T ARBAEIHFHR LRI L BT LENES, 72, BAETFEERALZVE
MEFEELENRTWA, L 2A, BiEL BV RETIERESBISERT S L2 5
BB VOB EREERIILBENE RERED BV E VW) REEFHD. L
LS, BRSABOKE RERELHEH TS L CHREER LICEEEIIREICUEE
EN, st —F—OREINTETHSH? .



(a) EFMEDINE: (b) BEHRENIEE
B 1-6 DHSEXNFRR

(2) SSFLC B LFR RS 10

TR I EEHI 70 0oBDTENY V R4 v F L IVICHBEMER S
TEHAL, AXT7F v IBVERIT L CTEELRREY T ARASE5E, 7T X
REDZEIZ L Y~ A VHEEDSBIN, RS TR L TR T, B
LTHODP—0DF NV MAGETEN 2 2REOA R EL LR E. LD 2K
BRINABERICEY AL v F Y 7HTEETHL. ZOERLFMA L b 0% KEREL
(Surface Stabilized Ferroelectric Liquid Crystal: SSFLO)EI B LFRIR L VD . DA,
HESBOMEE 2o T 5 7-OIRVEIEEE T, BRICEVTEETHS. T2, &
WREOBHIINICLE AT —HIEL TS, 250, BET, WEEE H LW
IRID DD, —F. KEEERICHES RmOREEL, BRMEIC X 5 RMGEGEE I
ZEBEBMHPEL, IAPRREREYG TS, o7 a0 BEORBILL )AL vF 7
BB 252 L, MEALEERIN TV,



AIRRE

1-7 S SF L CERNLFRF

(3) TSM BEXRILFR R
FIMER % Xin§ 5 &, 1-8 1§ & D ICRLIAAREEA AL T 5 4%, 20 BHFEHmIC
P D FEIR O RERRFICE L WA T5EB 0 U, BBasBEm IcsMEL s s, S s,
BPECHAEL (Transient Scattering Mode: TSM)B BERNF KR TH 5.

M 1-8 T SMERIER)E



1 [IDREET/ SV AR HEELS A U545, #8108 UBERELIT) 2 & THEEOR
BtEEl s L, BRREE MR T2 S LR TH S, BEFELZHERE LTV E 2D
WEWELVERWAZEICEIYVRFZI Y FTRAMPMELNS. - WRRETFIEIRE
Thb. ZOBRE, BESBOBEIHi>o TV LD EREIL y s F—F— L EHE
ThH5b.

@) V7 FE- FERMHLESLER 17

SSFLC H & FfRICHE W VN THFRET b b0 Fmz s 2 b0y 7
k& — F(soft mode ferroelectric liquid crystal: SMELC)&I %3 % . SmA T3 FI3 A X 7
Fv 7RBICEEIIV>TBY, FLVMEI=0TdH5b. LI5H, SmAHPSH SmC*H
NOMEREEISESC LY 7 PE=F, $hbbEF IV MORES EFEHIITHERT S
18) 2oV 7 bE-FEBHOGE Ps LFEELTBY, BRICEREZHINT 5 &,
M 1-9IRT &H I, ZOBEBFICEEAMICHFOFN M EHET LIRS, 2
% Garoff & Meyer HIE T L 7 b T2 1) = v 7 (electroclinic)&h & A 72, EBEOET
({3 SSFLC LRI CERETH Y, F IV g DEALICH - TEBNEIEILT 5.

1BC1ENPAPB
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23
.'._3\
i 2
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O 1 l 1 ] 1 | 1 |
0 0.5 1 1.5 2

ETHIIE S (kV/cm)
M 1-9 FIV N AOEINEREES
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§1222 FEBHEIHR 1o 20
—BICER, BR, % EOISIT 25 (BRME, RASE) , BA%D

AL, M2 7SR N CHIUE 2 BT 5. + b b BB LA S RT
W, SNGOBEIIRS o T B E, WY, EHELEELZRT. Thbb, 4
D2, IF|h BT BIBEVHEEICHNTL S, BT OIS B
NIZDWIFRIEN AR TH 5. BEARMITIZEE 2 B %I E (second harmonic generation:
SHG), % 3 & #i54 (third harmonic generation: THG), JGiRE& 7% KO ELH %I LD,
KV Iy T4 TR A DRBEDSR LN D, ER, BRAFHNRELVWbR
% Ry )V A (Pockels)ZN R, 71— (Kem)®hF 7 £ b JRFEITIE & DIERTFA) R D &ikE 12
ELIENTES.

bbb A, HEHECEEN TRIFRBICEITER CERPILE L A% & h, EHE
BB THWAZIZ R > THO THIL > TL 2D T, BiIZHET 2 IEREHSE TH
% IERIEIEERN RILHEED L —FPEHEN THO THBE NS L H 2k o 72,
BHRE 2EHIML7WEOHEP I —HICARTEZbN 5.

P=P +¢,(y"E+y”EE+ " EEE +.-- (1-1)

PIBER EH 7% THHET 50T, MFBEAROBESBITIET 5. 20I1EHh13H
O THAA, yOEIBEEOBBLE L 251, yPEE, y®EEEZizzheh
2R, BROFWMEIHMTHL. B @, y@, yO%LEHTBOLPTERZEL, &
BE, BERERRLFINDED, OEBRPEZE, O, y92ZhFR2K, 3D
FEMBEZR L LEIER, QAR Ty®, yORFEEITNEVDT, BR E H5H <
2WERY yPEE, y®EEE 3/h&<, 2K, 3ROFBESMIIEBRTE S, Hizwvz
T EDBWGEIGERESBIBEN T L lh 5B,
EDVKOBRTHNE, XOESHE 02 n T 4bb, BlEHe (=27v) #H
WTE RIRXFEERTRINS.
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E=E¢“ (1-2)

Lo T, ZO%E, AP IZRNTRINS L) ICHHEE LT 2HE 25,

P=P +¢,(x E,e™ + yPEX™ + yPEl ™ + ... ) (1-3)

B E o TIRENT 55000 5 13 BB 0 OBRE BT 2HEHO S TH S, Lz
2T, R13)D L) IR ET 2WE IR w, 2w, 3ok EOREROSEHES
BENLDT, ZOWEDPLIZAEE 0w DEREDAL ST, 2w, 3wk EOREK
DEMBEZBHT A LI22Y), F2HAE, L3IFAEEIRETLI LIS, b
bHA, KBEEI—ETHALDT, HE2HRE EIBRAEOBEITOAFTLORE
D25DL, 35D, TREEFAEL/LLEDNE S,

BIZITEE 2 WA % £ D 2 ROFEFIEAFRBEDS AT 5 7201213, # DIEHBWE
BB LO A L 2\ & 5 1T 2 LEXH 5. SFFE MRS AR 1 St
LERLZEDDL 2ROFEBREAFZRICET AWE L V25, SmCHITH - T
LA I — R ICIREEE e R L T 2 L b EBITRE L7 2 ROFERT
GBI IR SN TLE D). LS5 T, %54, SmA M & FEEIC SmCHHAT
SHE 2 WIRIIRDO SN, L2 AY, BFBUELOBIESELERLAMT 2
FIZL-oTHEREED L, BB 2EBRABEOBMI L 25, 22729

§12.3 & FiRf B

BOFORZOBEMERTHDODH Y, BEHTEED 5 VIBEHESTF L FERT
W5E 29 EATHEICE, BSFERUSY—FbnEy 2L ) buty s
WD Db, BEBTTRREI, EREEI AV VEZERTE L AR—F— %4
LTORFEEEZ DS, K 1-10 ISR T &) 2 EHBES T RS & MRS5S’
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WCHETES, EREMESFRGZI A VIV REAR—F — 2R A 2o FCESFE
HEER L2 DTH Y, MM S FREDEMELRE L VESFEHICAR—Y
— AN LTAVTFVEERVTV FVRIZES ETFT2HDTH 5.

B HAREIEE D TE  BRICEHIIMO TRV, FZUF baEy 7
e DILETACIA) 2 A2 70 L 72Wabfhkik e L TR SR Twiz, L2258, AFBEE2EAL
xy??%iﬁitu%ﬁmﬁ?égﬁ%ﬁ%%ﬁﬁ%ﬁ%&éhq%%wgﬁ%ﬁ%
WCHEANTIDERED 2 ~3HU LREETH 2 Z LR ZENLE0 3D | 5254,
BoF OB BRI E R 2HIZ BT, (RO R~ T v 7 ATt O E#E
JCEDTEETHLIENLT A AT VAL R ENDIBABEREER TV S,

AT, WAL VESFEHISESEELFOA VI v EERV TV MRIC
SO TS FIRFEEREDERPEAICBI b, FHEEAVFVED
FEERVERICLY, RE2ARGmP, FRENFER LA T 5850 TRFEERS,
FaFatE, EEN, TERS2 AT 250 TREDERIFbI, BLEEDTRS
P, BT, ROBSTEHOBEIICLY, BRI 3 v 7 HEIWE
WKENRTWEHOF b FED.

)

(a) FsHAY (b) fHIgHE

1-10 &4
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§13 WEHCORFEEO —RKZEE

Wi H ORI ORFZEIX, 1922 4E1C G.Friedel 7 252 X 7 F v 7 {5 D H CARFE DS
P TCRECHFETAI L EME LI L CHERT L. Z0H 197001225 &,
N.AClark & RB.Meyer i3, 2/ BDA XY Fv 7 @7 5% 5O THE - HORRIRY,
Bh AOMEEIHFRETAEZHREL, 20X 2BOTHLS (2~10008) Ly
SMRAPRMAEELZE L TVDEAA Y F v 7 R EORIFED, £ ERER 2 XTH
CZOMROEEBETRLICIRIFOMENRETH LI L2 REL, RLA3S 3
WO DG &L 2 ), HORFRICET 2WRIZ 208K, EEYHESHICBW
TRELZBEULFFEON, TNFTTIELOMEIBEINTWES, L L, MmFEN
B H ORFEOBSZOCFARICE T 2 G132 {, 20BRWLFH YT
NETELLE o TRWVIEEHLAIZEN TRV, HIZHBRRA- L) I, mADERL
FNBRIWROTHIGHE L EERRLTBY, BFERELSEHOREEOER LT
BT ARFZEIE THMIC b BBEEMIIC D IFEF ICHR OGN DR T —~<Th 5.

ARXZF v 7RI EEREEARA T F v 7RBIWETICHESEE 2o TEY, BC
REREICBWTIZA A7 F v V@D ERE & FATICESIT 5. £72, SmCHHIZE 1-3(c)
R TR IR e % D O0S, OB BERERE D O BT T MR L BN
PhbDTHHE72D, BOHCEEEICBWCIEREEL BET 2RI HkS. 20
2o, HORHEEFOSTFORAIREE, K 1-11 WRT 9IS, RIS Ty ML
I D2RTHAE LTIYE) T L RS,

s h ey B E R

q Q
T —. TS
’ — ’
ST =L — —

X 1-11 HCHRFEOSFEM
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HORFEICEBICAS L2, c 51 L7 7 ISR RERSRELR L, BE
ARG E RPN TEL BB T 5. ZOBEIRICE - T, B2 RELHEKE
BILLcFALI Y HMICKFE LD T 7 AF v HBBRIESRE., 20577 A F %
WL, BHEFER 2 RICECAISAE 2 RO L7558 7 b o054 <, Bl zig, 1-12(a)
VRT &) BT LHROT A Y LI LISEIE N S35 38 ZnXd s s A F
YHTHE, cFIV7 8P H 1-120RT &2 s b2 LTBY, 0
FAL T4 = NVw2 a0 r—VERFATHWE, T2, c AV 2875
RXAL T4 —=NE x4 = VEIRY, 2204 —VE2RKD 7+ — VbR EN
TWw5,

T — )
I \

e AR e P\
————-‘———// \ T4 B - -

277 A— N

(a) RICRIESEIEME (b) c¢c#A VL2 ¥osnk

M 1-12 2 a4+ —Eaxays+—J)b

2% 3k

1) STF¥rFIth— . “BROWHE , FEE2M, HFMEE (1995)
2)  F.Reinitzer : Monatsch.Chem., 9(1889)421.

3)  O.Lehmann : Z.Physik.Chem., 4(1889)462.

4) R Williams : Nature, 199(1963)273.

5) P.G.deGennes and J.Prost : “The Physics of Liquid Crystals”, second edition, Oxford
Science Publications, New York (1993).
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H2E MAEMESH ORFEOBRESNAFENTE

§2.1 #T

BT (2~100 08) , Lo WREASE L LT o5 i E SRS,
EERHA R5 2 KTEH L 2 R BAGEOH DT 2 5 BB 4L 12O
M5 Th ), EWHEST IS BT S R ELLAEE bR, BEEAHIEN
BTV ED, TOBIGCFHIWEICHE L TIFREEI R TV, 176

BLb, B (RO, B, REF4) &7 1 R 7L A ORI Tk
AMATDICTE ), BRIEE A S 1 5 MB BRSO T ROMRI S 3
B RIER ISR, T B 2 A0, CRE TS X ATV A B EM LR OB
FHRIMT 2IREOHRE, WRE 2HOH T AIBOMIHA LT, Vb2
FAYFENVIIETELDIENNTHE. ¥ F A v FvIVICH A SN SES T3,
ERAHEOREERELZITTOL I LI TFHENS, 1Y)

2 TR T, BEBILULAO ORI AR L, Z0BARFHHEIZ o
TH~T. HERBIE 79 A RRTOBE 21} 2\ O CRB BRSO AT
MR & 2T B DIAT Td 51281 T £, A REAERS 2 KIEH L = o5
4 [ L 7o B0 7 AU AR R W AT S 1L

§22 EEBHE

§22.1 ¥

EBRIZIE, (R)-4'-(1-butoxycarbonyl-1-ethoxy) phenyl 4-[4-(n-octyloxy)phenyllbenzoate
(IBCIEPOPB) L d 2 MBFBUHMAZMA L. 205 THEL NV 2 TOMRY % -
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B 2-1 IR Y. ZOWRBIAREARFFRL L, AHFRRIEVHIIVAF Y VEOTET
DENE L EHIZ, ITERFRFOBMOL—T NV (0)DFES D INIIMEI NS
LB TwREEZOND. OMBEMERMNE, KRKFELFIHEL 51 VL%
T¥ (%) ofFEMRTHESLZIOTHS. 1Y

0O CHg 0
H I
catt1r~0{O}{O)-¢-0{0)-0g-C-0-Cattg

69C 74C 120C

— * -~ —
C SmC . SmA < Iso.

X Hhc 71T 119°C
Sm?

2-1 1BCI1EPOPB D %F-Hik & AR %

§222 REREROHE

222 F oy BOBEBOWEICE, XREFEEH2. MEdOBREEEET 5
SOBHT, JE A OMIVKEEBET L L, 75 v raf

B 22 X#EHRE R OB
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2dsin@ =nAi (2-1)

72T AMICECEIEABRI S NS, 22 TniREORKTH Y, 0I13BEHREA
SNXBOBOAETH A, XHEHFIZIZ, Rigaku B XHREIPTEE (RINT-1500, A =
1.5405A) Rz, B 22 KXHRRIPrEEOMIER 2Ry . Atz dl e LZHAII
o CRIHEL MRS 5 &, XHREVHBEDMAE2 6 DML LTRSS NHD
T, R2-DICI VBRI 2 RKOBZE)TES, 1Y

§223 HURFEOIER

HORFRIZ, K 2-3 13087 &9 % 2HOEEREMR & PET(polyethylene terephthalates)
T MIE o THIR SN B RIREFIC L o TR L 7. BCRFEOERIL, —J7 D PET
V= bFEATAFTHIEICEoTEZDILDTE, AR HHRITIE 2D PET
BOMES % B U2 IRECTRBRBICEE 2 LiAA, PET VY — b2 A5 4 FE® Tl Z &
CHIEEIXL 7.

4
frer J [ [ ) )

2-3  JERES
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EERWEBRIETROMIOH (729 —8  E&250,m) 2FHL, PET
V-HMIEZ 188 ymDIDEFRH L, FITIOTOKIIFEIHML, T icEriE
HZDFHEL DT, HEEZEYRA)THOLLDR, HOWDOIFICERES7. HE
RIFEIE, A=A A(meniscus) 2/ L THREFENZDTLY | BHEymOESOH &
PET = hTH-oTH, BEBOHCRIFEZER T L 2 LR E. ZoEgERIE, 7
DAY Ty FOEREICECHIHAEATA FTTATHATEY, BOTWH
ADL G VHOIRFE R R T 5 2 LSk 5.
HORFREEOFMZ L TICEZ B> THR5,
(1) B 241 0RT &) RSB REa Y bu—5 (THSEER, DP1150) 2
Lo TimERBE SNHMBEONZOHIZAN, BEZ100T (SmA HITED. =0
INAL, BRIEFNROWEREMBEBRENTEL L) 2O T AENSOVTED,
BRICEEZHMT 272008 REZ A EHT L TR S,

2-4 JREEFIEINA
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X 2-5 WEEEAFTANE

(2) BRSROT I AEEZET, K’ 2-5 1ORT L) BB TEESRICOT S, BT
PET DBRRIAT & o722 L 2 HERAL T, —HDPET Y — b 2@ o DE)H L PET
DB IR A LTS L, OB HCHRRFES RS,

(3) 29 LTERL-BCREEZROP HET 2 &, B IEE L B8R
ENBEHY | KEOBEIEERTHRENE 1232 52w, BEEF—HThRVE,
BREZEMLZBICEEOR 228257 4 5 ~ FIRICEN %28 & [ ) BIEOLT &
b, REZ —MIT2ULENFD L. EZ —HRICT W2 HEISOF RV,
RIZ % —fRIZT B2DIZERTH o 72 FEEZRITER S,

i) RES TR VIKES, S PET ¥ — b &2F4 KD LHORESEOEREZ /NS L
Tw &, BOWEGOEBEDPLHITNEL LD, PP TEVESTOADKR) —R2EE
b, ZOREILFLIEZILT TR E, —HREBEXOEFZDT RIS,

i) BRZSRE I C/IREETIE, ENOBEICL > THEWERGHTIZ, BOERs 2t
EIZETY, EXPFRE—IZ2)R T, 22T, EE2ARFEICL—BKREST S L BRI
BB —12% s, W—RREBEICTTTH, BUORY—LREIIELZ i3 %<,
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BEIFLET 5.

(4) PR THBEORELZEICHHT 5 Z LIZ5DFHELR VDT, FRERMICRWZL
T % RIS RS \

i) PET ¥ — P Z#E 5] & VAR,

i) BERERICOITDWAEDOENIREICEET L. 2F VEEOEIDRIFIUTE VA
HSER v,

§2.2.4 RIEFRAT L BRIE DRE S Ik

BMABMES O EBINER OBEOREEICIE, BB ORCENEE A, 197
2V HORFRIRIC 4 5° OAETHEBOERRLESASH L, AGEOREFEIHOA
BHICA L T4 5° HOWTWAEEAEZEZA. ZOXD, ASEICEEZHRANIERN
7 FVHERE) L TV B s RGES &, ASTEICEAT 2 HICESRNZ M VASRE L T
HpRAEHDEERDLE, TOMMIZFEL (A =A), TWIEBSELW (T AT D. ¥
bb, ZODRMEITER

A=A, -A, (2-2)
&
¥ =tan™ B—| (2-3)
I,

WEFENFNA=0, ¥=45" L7225, CONIELZEBTLE, A+0, ¥+45 OFEMRE
bbb, BBEXOAL ¥ OEIMEEHETICL o THETAI EOSTE, Bl
BIAZEICLoTHEEZRDSL., LTIUREHENEL, BHRNICOWTELLRRS

§2.2.4.1 RNEHATE
B 2-6 IR DONFER %2 RT. HIEIZIE He-Ne L —+F (A=632.8 nm) % fHH L7-.

KHBEPEFRRETH L7 A4 UL o THBERICEBE L TWE, COMEXELY -
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—AiE, AT (FIry—bravy - TVRXL), AMHEREEBRLZEC, HER
FREICASHAL 5 TAEL, BEF (F5v—travy - FYXL) 2EHL, 74
FeViZLoTRIBEENS., TROLDHEFRIE, B 2-6 IIRTIHIC2KDEEFS,

— 75 DBE AN O [BERE 2 B0 I R B RO E L ICEE S, EADASA
PHEEOBANEZONDE L) Ik > T3,

A4 R ,
P
ey @* x
y °
—YOE Y @‘Ex
COPNNEL 2 y
4f \ E
/? ORI ‘@’x

2-6 ARIEHIT D JEER
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RN EEDOL Y T4 Y TIIBVWTRDEEL A, BNOAGAD45° TH5H
Z&, AAREROKESEADAFHICHLTL5° THAZLD2HTHL., 2D
FUERWTBOCY 74 ¥ VOFEE, AT, AMBER, BETOHED LA

DREFELEHLET, UTICHRRS,

1) vy 74 Y7 IR REAENEEOAERE) 2FHT 5720, £9 He-Ne L —FV¥
— LAOMRNATEE O NS L CHEMICEAICKbSL L HIZT 5.

2) PRGBS 57200 A /4 FHER (RGHEFE 2 /4 FERE XBIT 5720 TFT
SRESE LIRS LRATERVMAT, RATOHMLAIEEGEMRAE L 2L &
HEBOFNAE RO L. ZOL EHREONH L GEOREAEE 24 5" TH YR
HFICAF T2 RIEAREE 2o T3,

3) 74 FRVEBERAMIEEORE 9 0° EiES¢ 5. HiEs O EEE E Tt
BRETHELIICATA NTFAEORGEY % MEEA LICE X, KFENT + F<niZ
AF$5 &) CRFHOMARCHEEDAELZRET L. COLEATAFTTIAD
RETHEE, ASTHMRICHEAEBEONLIICEE TH ) AFA4L 5" OFEGEHAL
TW5,

4) HEEEOHEHEVICLE > TAFAEZ T V-2 % —f (R . FIR, # 563 )
WCEREL2YD, 74 bV eHBEHE T NV— AT —HO 2BEOMEIIHRETS. D
FHIZBNT T+ P VICAHT AREBIE sBEESZTTHE 05, 74 b
DAFHHCEREEA TR/ & 72 BRIEF DD, pRIEHED DA% EB S HREF O HAA
ERY, TOFNEEREDOHFNAO LERTA.

5) BETFOFMNARIZDEFET, AFGA FFTIRAEWMYEY 7+ bV EHLELEL
FRNTEEORE 1 8 0° IZREL, MATEZHYfHTS. 74+ PIVICAST 20
BB 25 X CRETOFNAETTHEST 2L, 2Ok SORETOH 13K
FRATHHFLTI0® &2, RAETFLERAFIEIER=INVOIREL 5.

6) RAETFLRAEFOFMMITIZNE ET, WRETHO A4 HEREZBONT S, 7
* N YNVDOASHBENRDRESC RS LI, AAWHEROFNALRETLE, £
DL EDAATERD s i (ERE) oV il (FdEh) oFAIdEEHMIc
LT45° LhoTwa, BEEXHIET AICE sy f @i 3MECERLT, £b5
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THLWA, BTRRBHERABME LB T L2 ICLoTs@d (W22 EET 22
RS,

7) RICHOREFR L EHEE0 LSBT 5. 3) LAKIE, 74 FIVEBE LR
FRTREORZ 9 07 E#EE ¥ 5. [lEnd o MEE E TRl 5 X 5 1B O
ZHERG BICE X, REDEAS7 4 M VAT 2 X9 ICH ORI OM A K RS
DHEZTES S, 0L ORI ASTHIZHEE S L FATICL 0, A&t 4
5° LB, T PYNEBERNBNEBEOR % TR T E LYy T4 V7D T T
5.

RIARIIEAT S 1S DV TN B,

HOETHAZ z e L, AFHENT 2bLIELMNA0 oFmMicxiEiz Ly, &
FROEREFERZERT 5. A4 MEROEES (sih) Ox@hronmER45°
CREIET 5. ZORETEOEBNISERRFELICR 2 T TRLETFZEE (0F ) AL
DAZFIESED) ToHE, BRATOAELXRAGZ LICE > TREF 25 IIRISEET
&%l b, DD, HAMNFEONE, COLED, BEAEBLEY Vs — v 5T
FITRT L,

EN tpe’% 0 |[cos(45%) —sin(459)Y e 0 Y cos(45°) sin(45°) [cos(P))
E) | 0 tes\sin(@59) cos(d5) \ 0 & [ ~sin(45%) cos(45) \ sin(P)

i(Al12-P)
LY e
ﬁ —it ¢"iA12-P)

(2-4)

LFRREND. PO Tt &t ERFNEADASD p RBHS L s BXES
T BEEEREELZ2HODLTWS,. ZXTPOAES

P==+45 (2-5)

&L, R(2-DIfEATRIT,
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Ex =e—i(45°) tp
E)’ ﬁ ts

(2-6)

LY, xBOL y B OMNAHDOR - RERRELFRON S, & 51T, AFHEDT P=45
THNE, EBEORET ,, T, REEERL , t KENRTRFELLLRBDT,

R(2-3)0 5

tany =L

o~ [

E, ZOBEBRER(2-60)IAATS L,

E\_ ts2+t;e_i(45¢) sin'¥
E 2 cos¥

y

LB, BEFOHMNAIZOERRFELEEXBERICS S DT,

E
A= tan"'(—yj —-90°
Ex

2R 2-)IfL AT UL,

PELNE, T2, K256

A=2P-90°

(2-7)

(2-8)

(2-9)

(2-10)

(2-11)

BRSNS, Thbb, F(2-10)(2-1)D5bHh 5 X I, HEMOKORENFOAE

P LBRAEFDOARAD SRAHENTERY L ADKRES.
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1 -

)

EBETEE (EEHE)
N
I

o
]

X 27 ZEBEXEDOHNAKGEHEOGERLRE
Po & Ao IZfRIETF LT DAL

2-T VIR £ 912, EENEIEIME—DM/NE (M) 28-o72P L AOBEIC%R
> TWBDT, EBOWETIE, RERDPSOEBEI R IR 25 L) IRBRER
RO AE A LIRS 2 BEE RV ELIT) &L - TN 2B, BETF
EREFITEBEESRELT AV Y — (¥ 7<%, MINL60GTPC, ###E 0.005° )
2EHL, 74 b VORDERIZT Y ¥ VEEEN (KEITHLEY, 195SA)THIE LGP 1
BR—=FxALT/—vVFrary¥a—% (NEC, PC9801UV) IZHLY AL, HEIE
HIFTEAT o 72, TOY AT LA THBMERD L OIZET HERIE, BEOREIC S KL
TAEVEGLUNTH 5.

§2242 (EEBITEBOBGI! " *0
KICA LW %, ¥EHED 0, BERNOBRNOBEKE LTERT 28R K0

5. HORHBEORIET 5 ZHORFEE n=1 L35, AMBEO s ftE pRERS
DEBIRIET , & T, 1,
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‘iﬁ:,
tOls,ptIOS,pe ?
-2iB;

1+ rbls,p'iOs,pe

(2-12)

EREND. 22Ty, & 10,1, 71 VARETO T L ANOBBEEE KRR
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