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Some Applications of Memory Type Mixed Liguid Crystal
with Photoconductive Layer

by Nobuhiko NAWA

Several light scattering phenomena in liquid crystal subjected to appllied electrical
field have previously been described. These include the ‘dynamic scattering mode’
induced in nematic liquid crystal and ‘scattering storaged effect’ induced in nematic-
cholesteric mixture. We have studied the recording of optical images in storage type
mixed liquid crystal using photoconductive layer.

The liquid crysta] used in the Storage Effect is a mixture of 95% (by weight)
nematic M.B.B.A. and 5 (%) Cholesteryl nonanoate for cholesteric. The mixture is
sandwiched between transparent clectrode and evaporated photoconductive electrode
using myler film spacers of 25 pm thickness. We have used ZnS as a photoconductive
layer which is sensitive to ultraviolet light and is no activated by visible light. A
suitable thickness for this ZnS layer is about 0.3~0.5#m. The use of a transparent
photoconductor which acts as one of the electrodes in a sandwich cell allows controll
of either the field or current by means of intensity distribution of exposed light. The
light scattering images are recorded in nearly real-time in liquid crystal when ZnS
layer is illuminated by ultraviolet exposure (e. g. 3670A). An incident exposuer of
I. 0 mw/cm? produces an image in a reistime of 300 msec and decay in 300 msec.
This scattering appearance is storaged more than 2000 hours.

Various applications of the liquid crystal-photoconductor cell may be used for
storage, optical information processing, resoluble photographic imaging and incoherent-
coherent conversion.
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L, AV AT Yy 707 & VE (DFECIIEER) AEEECH L TIRIEEEI /RS X
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T5 L HAERUDECRWCTHERWEAD {1 & AT X D RBEOPS FEROE S /)
RN RTINS R E N D . WRIHVEENELZ L > Tw5 0T, FTRAOR
71 B NMER OB R R EITEAE T A LR W ARBETH L 5D, 20
812 Dynamic Scattering Mcde &Fp¥n5, Z O, HMEEZERELTY, oKk
HELNTE AIF S 9B Memory Effect ZiR3, Z OREE (focal conic-texture)
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TRTB, FRRCHVERI A ~F v 7EE LTADHEERFIEYF T2 MBBA

(4’-Methoxy benzylidene-4-n butylaniline, CH;OC¢H,CH : NCsH,C,H,), ROz Vv
27 Y v 77 e LT Cholesteryl Nonanoate (CHa(CHg);-R) %48/ LT HrHT95 : 5
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Ru, ZnS BEoOiEH % Rz, HIMEER Va &T5 &,

T=f[RuVa/(Ru+R2D1 e (1)
TIREND, InS BN LicwWBG, T={(Va) &iskd, ZnSERIURINE /g7 &,
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Vi—Vs/Vs=Rz/RL (3)

LB, 7eiL Rzp 13 ZnS BEORBEYITH D, Rz MABHBOERTHS, ZOW
Fo Vo 1389 5V TH5B, K ZnS 0.35em (- FI) 0 v OFH T, Vs i 10V TH
DENINEE® 20V &35,
Rzi/Ru=3, Rzo/Re=1 e (4)

Lich 320 Dynamic Range #1355 2 L2425, ZnS BEH#ELI+32 LIz H oD
Dynamic Range #5535 & LIZTHETH %, ZOFRE AV TRIBEIEA Y 5 Tufes
AT ZnS BOIE Ry 2WESOER R X VB SRR EE Rz A Y ZnS
WA b REBFUTE Ulc v, BBEIESY » T W54 Tk ZnS BOIRFIAED LI
BED 2570 DSM. BMEURZE TS X 5ied, TibbBRALET2RTH
&% ZnS FEmE LTG5 L, TOXRES MK L TREFICERINC D.S.M.
PELANEEO B ABR I N5, BREHEX DS M. LR AK&ED REE
fIZ X D IINEERESR L EE SR, XAl (focal conic texture) DFE:@ERITIEA
ABETREND X 5ITERES (plane texture) D20~30%i12/ h BIFMIGEHE IS,
FeZ D2 T EER 1~2kHz, 50 Vr.mes., D EOBERYHMNTS LGRS TFOERMMNE
LB B CRENBTHOERRECRS, a2V 7 A MHREREOESR, BESFO
THEMEEL, BRINCEGEZEETAFGYELSTH o, FHT5 a1 X
7y VBB E S e o LAY AU ulie bisy, FBICAVR
BCREREIE 12.5 pm~25.0 pm O—fE/cFATEIRADO & 258K, av 53 2 M L%
KTHD, ZOFETOBEBICIERMT20008H LKk X5z EHXHER SN, Tiebb

Fig-3
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+ VAT plane-texture, focal conic-texture & HITHRFEICHFELEL 5 %, OB L THERE
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5,
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Fig-3. 1= (MBBA : CN)-(ZnS) RFIETFOBEBEHBE R T, ASHEXE L rubbing 5
Fl, BT=a2r2 X 510050 kETH Y, a © Scattering state IXE T 50V FIn o
D.S.M. W% /A URRERREIEFIC R E L, »OERIELALRAHEEELRS, b
@ Knife-edge Image (3BT 15V X HIN LERRZ RS 2770\, BEROGEERS
TEAALEOTH D, MFEFPIRINC X 5 RIERM D ICDIETEW & 7 o 0 HTH
b, WARAWRRLEHR LILBCNORIITIRI VAT ) v 7OERK 5% D& E
BE, Boffi), Aok, HHEFEELBEFCH 5, Fig-4 WERTHT 557

Fig-4
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a. trise.~50msec. {(D.C.50V)
b. wecay.~300msec. (80V,.,1KH,)
c. trise.~300msec.

(Hg-lamp, D.C.20V)

g, WHEEELRR T, a3 b2 DK trise R VICEREEXHMLCSEED

BELCETAH D CoREEE L REEEY#FH  TIIE—IE 7 % 2B a2 < e
DEEEFETFE L TOREXL S, bOIITADHRE © decay 1254t 80V (peak-to-peak)
1kHz #HMLABE0HEEEETH Y 300msec KK X 5, ZONEXHEDBITITLD
BVWRRBEEXEMT IS EA D BEBER I35 2 VEAN TRV, coZtE
A HIER ¢ rise (XEPE 20V FIn & FARRCEE 1 mw/em? O b2 BHR LS4 TH
H ZDGELBIEGREYR L ThIEEEE I LYY, WREGECHEN kA &R
FHTOHRYEN L THOTEHEVERINBEIFE LAk, ThboENSEREFOE
HUGZ B LTk E ediFE O WHEH LA e,

Fig-5 @S2 v B0 Vv -V~ e — v Yy AOBEXRT, 2OHOwLr & B
WT ka7 S ARERT5EA, HaYERATI e — VY F HOREEEIGRED T +
VSO LSRRI T A TRE AT F 4V — PN ETHD, COBEEIET 54 ¥ —%
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Fig-5 AuwTE&ZRB LA EEEFTY —8IE, =
(RREVOIE-VYIHE)  FRTHIC L VBB SRLTHE T 5 5. I¥
] B % %774 F—SC X ARELER TSV —F
| ~Rozae—Vy2RIFHEINTWBLEEFE LB R
L .
. Fig6 REAThic@oHHL, a7 7 2F5K
DOEHTRT, BHET ¢ v ATEREBERIERNR S —
v (3EM, T #EEERET v 7T T
#3A %, Coherent 5} Lit L — ¥ —T, Incoherent
T LIXABRX TR ot XEMRZBE LTI 4

MBBA, CN (95:5) Bo X o, TETRELTRE B X 481k
Zn3,0.35¢ . bR TE D, XFEOKE T 3mmX3mm T

b, TOBERRONEMABIKET ¥ 7TOXKKETH B, BHEOLEBREREFLLT
DiEE L Coherent il L, Incoherent HIHiLE L BFTHS, ALEE Vv 2RV,

7—YEr e 77 AR EHERCEE L L X0FREOHT % Reconstruction & L
TFRT. CORIREEY 40 AREE SR original OBEERSMCHEYT S, WIh
DHACLRE b h b ARROBEIIV—~F—DOXE T H 5, BREOCEEILZENTO
plane-texture, JiB{ELERD focal conic-texture & % 5% b BiFTli/e < RHREOEL
BRLhB, 0O ERREDFOEMPSENERE T rubbing X hiTiex %45,

ZnS B EETMTIITHRERETE—7 plane-texture 238 5T g 2 LICiEET
5rBbhb, ¥ ERRAREPHERIYy FOKERIVRAT ) v 7ALELT
550 bRFMCIERD RS L AN EFELEXXEE T L Bbhd, thboliE
T oW Tik#g —7r plane-texture ®#{ERKT 5 C &, RUBRE, REEDCHVWREALKT
SAV—ZFATHIELR IV DHIBERINDY, BLAH7 e VHEXZB LW <F
v TR L REINYE RS EHL IR TAIHPEYTHS 5, - OERIEDER
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Fig-7
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Fig-7 e OWEX TET 3 eHi k¥ TORE D XELYTRAALAR R T BHE
7 4V AT original DX HFEEL, SOFA T 1 v 2RSSR THERE U ZnS BRIk
EXgT\B, 2Dk ¥ Storaged image TRENTWAIFEDO A X1 Es D 1.5 mm
x1.5mm, 1.2mmx1.2mm, 0.8mmX0.8mm DEEETH D, FOHIFL 0.2mm, 0.15
mm, 0.1mm TH5b, Wt VITERCHEN Y — v 2iER 3251, ZnS BEE R
sl EA Y S bl bd, VY A0IGE, BISLREORE—, EBLLE
FOEAD D, FPREOFLES & BLWMH TRREN N RIcH 25, 124F 0.15mm 17
DEIFUE LT\ B EELBND, COENVRANERE LTk 75 28EK L) E
Beic 551 BAHE N L MBETH 5o X HIHIRIHAS OB Y S0 5 DI TR
O RIEY BT ANEESYEE LT Zn: Cy, Zn: CAS ¥ BV ic R FIFEEREN
Bhi, ShbOEADBARIE He-Cd v—¥— (4416A) 0 v — sk & V) EHEE
BEIRIZ EBTE B,

il

4, iF

PEIERE S L RELE AR E A e ETORAN L HE R OWTHBE L, F
~F 9 7% MB.B.A. £V 27 Y » 775 Cholesteryl nonanoate, 95 : 5 D EA&W
BRBRTEE, ZnS & 0.3~0.5m o LRBWEENC, £ Tin EmE s T
Wi h k5 25em DEITEAL, BIREEXEMNT 5 L AMCEAZEY BRI 5
T LILY 5T, SEREYFALEEEOBRARNTIETSS Z LR L, ORI
S TE G A IR R 12 U S R B BB W e re s e R B o s L Wi e L
Feo COEMTTEIETL LKL U AT SIMEBIRST, RBITHFHT, Wi
BYHETFE LT, Fioake—Vbv v PR E RTINS NE R ST, FC BRET, 54 b8
VT HTFELTORIERE T %, |

Bik%G, WERBBCHT 2RTOLCOREL, H/HEOWRY, Tl L ORIG, BHRH
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