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Light Scattering Characteristics in Smectic A Liquid Crystals
by Dau Nou and Nobuhiko NAWA

The light scattering characteristics in smectic liguid crystals are investigated. The
scattering texture for sample cells of various surface treatments -is obtained through
the electro-optic, - thermo-optic and- eiectro-thermo-optic effect. The integrated
scattering intensity and the variation of scattering intensity with scattering angles are
measured. Depending on the forming process of the texture, the scattering of light
has different characteristics. In the electro-optic effect, the texture gives rise to the
diffuse scattering patterns, whereas, the diffraction patterns clearly observed for the
texture formed in the thermo-optic effect. The diffuseness is attributed to the
disorder in the molecular alignment and the diffraction pattern depends on the size
of the correlated structures. The scattering characteristics in nematic liquid crystals

and smectic-cholesteric mixtures are also discussed.

1. AR E

ARATF o FRERERTF » 75D WL VAT Y » 7L HEILT, SHAREED
B2 R e, FORFIEENTEE SR TW5, WAIERRREL XrEEl Tk
S, FRENEELSTES (ZhAZHEEOHEKE VD) LD ERMBAT,
B, BROHIMT Y VEEEAZHIHRENS L E, TREZEKDEZLFHR L\,
I IC X DRGSR S D & &, TR ERFEPRERP LW, ERBEREEZH
WhEEEE  BRSEHRY L IATWS, TALDHEGRICE VW TLh Zh R 5K
TR B TEELABIBR END A, AR 75y JWEROBERETNOLALELD L&,
BELASONFHET LM T B ENE T D, _ _
Foxlz, RUBIEEYWETHRINDIAL 75y 7 ARGOBFEHLEEL, HElE
MR PEL, HEOHER T TEORETEET DY

2. KEEEHRH
AL TR R Table 1 0RT, RRCHT 2 AEBREY S0, p 1

* hEAREIEAY (WHESHIER, 1982654 A~1984F 3 A) &
** ET BRSPS TRRE




24

ARA T Fy 75 8CB (octyl-cyanobiphenyl) & 8COB (octyloxy-cyanobiphenyl) #%
B lic, Thaill Nol &L, HAEEZ2E LI LB No. 12 0.1%
(BEEH) o BfZE (tetra-butyl-ammonium-chrolide) #iEA L, 4 No. 2 12 L iz,
BB No.3 WnHAxr75, 7% (A4HEOW7 . F o VD) ThdH, AXAIF v -2V
A7V v 7RAWHOTEHAR L HARD - DITEE No. 1125 %D CB 15 (methyl-butyl-
cyanobipheny) & A1 TN} No. 412 Lz, B No. 5135 <5 » 7 {5 MBBA (methoxy
benzylidene-butylaniline) TH 5%, Tsxen (IAA 7 F 9 V-2 F o (2 VATV v 7)
HEBRETHY, Tvenr BF3<F v 7 (VAT Y » 7)) REREBEETAHS,

Table 1. Description of samples. *This sample shows cholesteric phase instead
of nematic phase. Tswycny: Smectic to nematic (cholesteric), Txcmr:
Nematic (Cholesteric) to isotropic.

L Phase transition

No. Liquid temperatures
crystals

TSN(Ch) TN(Ch)I

1 8O HBCOB 1 u36C | s52.9°C

2 g TTBAC | y39Cc | 52.8C

3 4HEO7 36.5°C 69.3°C

4+ | QHCBIS 380°C | 49.7°C

5 MBBA _ 46.0°C

EY 7 ABEK (In,0:) & Mylar 7 4 4 A (25pm ) OARAR—F—FHWTx
R Lic, BEROEEIC Si0O OMHFEFHTEC X 5 FTERALE, HHrxvy
FYOBM X HEERAAEYE L, PHEALE 1225 (1) T ZERAL
Ber®ids (L) TRT, FARALERE LCERIR & EERRAE Y R LA RER
ZzAWTUER L rzies (- L) TR,

ARX 7Ty 7 HOEEAZROHBAR Y EXRILEREC L BXEREE THE L,
e rOREREHER Ky + - A7 - TR L, Wipv v AL BEERE2RT L
MBI OBBMCEEFHEEEYEE, WHher 2B BT EELOHBREYTIEL
feo lem? OREZID e AGT, HEARORILIERELTIRCTIE L, EA
Bimv—¥Y¥ (- 2HERE 2mm, 2=6328A) ¥R L, HBLOBEEELHRE L,
V—VROBE#ETA»L OFEYRILAE (0) L, BREAXOAERFEY Si 7 b
A (2%x2mm?) THE LT,
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Fig. 1 Typical voltage dependence of light transmission of smectic and
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nematic liquid crystals.

Fig. 2 Texture change in electro-optic effect. (a) and (a’) :
texture change from planar to focal-conic texture
(b) and (b’) : formation of scattering texture through
dynamic scattering mode. (c) and (c’): texture

change from homeotropic to planar texture.
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TAEFIEREEINTR Fia, Fy, Fsu &£5%, 28 No.5 () 2RHVWER=Fy 7
BOBESIEEDE (EFEM b Fig 1 2 Tr7,

HSTMEOBEISER Y Fig. 2 53T, R No. 1 T, HIMEEDCERIZHE, TV
— BT 4 ATV R— v g VAFERE N, T4 A2 Y XY o VIRERRZBEL,
T =D m =y 2SR R LI (Fig. 2a), HIMBEXIDIARE DL, T4
ALY F— o VAN UEBRNED Uic, BEBRFZHROBEAR (7a—AA 2=
v 734 Fy., % Fig. 22’ w5t 3. No. 2 TI%, HIWNEEDHEATHK, Fv—7F
WAL L (Fig. 2b)e FIMEBENIDIRAEL 2D L, WHRATIHE LB
HELREAVE UBBR AR Lico BERRET 5 L ELH 2 258ELHM F, »%%F
Liz (Fig. 2b")o B No. 3 Cix, EIMMEEOREKITHEL, HA 4 brEy 7 HHOFIZ
Ta—HA e ==y JEABNER I Fig 2¢), FHNBEENRZILREKEL DL, 7
= AN 2=y 7 HEPSRE LERRNED L, BERIZROBAER (72—
+ ==y 7880 Fea % Fig. 2¢' WR7,

EE - B JURNEYRECET 5B BROEY Fig. 3 wWris, &t No.1 ()
LEE No.3 (1) %&x<Fy 7ETHEAL, BERZHILE2S 1°C/min OE S TH
Hlico THOORBTIE, F7F v 7-2 275y 7HEBRERE T EERENIIT
BT B, AR 75y 7 RTOGRRISMMBEEKT L, BBRFENMNILHEE
wHI L & ¥ OPIEEREY Fig. 8 R Lk, R No. 1(1 - L) TREEZHMLEL
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Fig. 3 Typical temperatuer dependence of light transmission of

smectic and smectic-cholesteric mixed liquid crystals.
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IVHR2G ey 7EBEYR LT, CRLOBMCEEYHNT2 L, 2FOFERE
FHERZFE, WThORFRISW T BRI LTS LSO FRIINEL h b, i,
B No.3 (L) OFEHIHRr v YV - Vv VESNEEI N, B No.l (|- L) ©
13, ETFOERORASEIEET LD, BEXYHMLELTY, 3<%y 7HTH
U TERIIESNS, RENGHEN, ChOOEM LSTFEIINAL 75y 7
MR Ehd L Toy SEETETHMVHEBAENL, ROT, 2 Nol () 58
No.1 (Il « L) B4 isimlams bRREELHEM Fi. & Fis (Fig. 4a & Fig. 4b)
A SR, B No. 3 (L) O¥&ITMmIEEGIEENEIER F., Fig 40) X
Elic, BEEEMLERARLS &, BERBROEERENRD Z Laba s,

REF No.4 (L) #AVcAAZF 5 /-2 VAT Y » 7EEGHGEDEHNESEL Fig. 3
WHRETRTY, 2VvAT7 ) v 7DRA 7 v — A% 3C/min OFE X THHTS &,
HEBEBRERG TR TFOBENEL, A2 75 7HTHEAR Fo 2R
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Fig. 4 Scattering textures formed in eclectro-thermo-optic
effect (2 and c) and thermo-optic effect (b). (a’-c’):
light scattering patterns obtained from corresponding

textures (a-c).
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Ehic, VATV o 7O 7 =0 - 2= ZEBZECES THALTLEEAR
BELhEh-T, TOHERI, BEAHEHTEWCIEEBROBRATIBEKC L EE
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Fig. 1 ‘& Fig. 3 OWERF/PEETTHLRTWBO T, EESEREEIIZL » T
Rt DB, ABROTE—I0PERZ I T, FHEKOTIOBMIZHE TS0
2, wALEORHFEEr b EELTBRVCLEELCOBE I 2T THEL, &
BBOBRERE T Lok, L/I=T, THEOBME L HE Lic, BHUHABSOEBICHE
LEELEB ORI EELEEEI NS L, BHEELDGRE R RELCHRED 2 L RE
THb, PlEHEFE Table 2 R, AV RGEARL, p BAA 75 7BEHDOER
c BOEEBR X AEEAE Fr., BOEFZIIC X 5 HEEM Fus, DRVEELZZE TR
XRBEEBAGTF, A2 7 F v /-2 VAT Y » 7 RBBRGOBLZHETHE IS
B Fi THbo AA7Fy 7WHOBHBROMIALOEEL 0.4~0.75 BETH Y,
TRIZFTF » 7 FERIT 20V ~40V OFEEFHIII Lic & #1242 U 5 BRVEELIRED B EL
DEILALEBETHH Z &b b,

Table 2. Comparsion of integrated scattering intensities for

sample cells of various scattering textures.

Scattering | Scattering
Texture |p Intensity (Td) 1
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OEBOFIRE S % Fig. 5 WRd, 22T, HMRBIAAKETHY, @WEIIEY
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FAZEEAZH L BW TU S EENER EN TS & EAbh b,

F =y 7 PWHROBIEENEBC IV TE, FAkoRWEEZBREShic, 40V H
MUtz & & OFEERESFi% Fig. 5 12T, MELLHAE W& &, 6=0° TDX
BEEAVINE L, KERABCEYHAET A IO SN EWABTHL, A4 7 Fy
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Fig. 5 Scattering light intensity versus scattering
angles for various scattering textures formed
in electro-optic effect. Dynamic scattering
mode in nematic liquid crystal is produced
by an application of DC 40 V.
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Fig. 6 Scattering light intensity versus scattering
angles for various scattering textures formed
in electro-thermo-optic effect and thermo-optic
effect.
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7 WD BRICFEZHFT X VIR I N 5 LB ORELRHER, F=F v 7 KAD TR
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DEERT T LMD, HELJEDOBEO MW ITEIZE » T JE Lici#LStk% Fig. 6
RS, BELEERAERCI ) L Tnd, —J, A27Fy7-aVvATY v 7{EF
BROBNFHETHELNLHEANR F, REE oM mEE2RE T, KEttokr s
LR R L (Fig 6) ARA 7 F o 7RMATI, 2=F o 7ML OREBECEMY
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O R WA AR S R, Lichi T, LmoEE HHE 0 BISERO A
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