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811 Aoademy of Soienoes, 

dbstraot bn PITlOmazou~ seleotive rerleotion more then 
SO!# of Input unpolarieed light w a  observed near the 
aholesterio to emeotfo A phase transition fn three- 
oomponent mixtures of two nematios and optloally 
aotive non-mesogenio dopant. 

IXPRODUC!CION 

For a long time we studied ohiral liquid orystal syetems 
(oholestsriae, ohiral C ~meatios, blue phases). M w t 4  
oh- systems with an induoed helix were investfgated. Buoh 
systeme represent mixtures or aohiral liquid aramtalline 
oompound~ with meqnio or Ron-memgenio ahiral dopants. 
Investigation6 had the slm to  light the ohirality phenomenon 
on the one hand and to mlve ~ o m e  appliostion problems 
the seoond one. The remlte were publiahed fn reviews 
For praotiaal using in thermolplaphy and eleotrooptios 
new nematio-ohiral mixtures were suggested7'*. It waa 
shown, that to obtain hfgh steepness of temperature 
dependenoe of helioal pitoh (P), it is neoessarg to ulse 

optioally aotive dopant6 with hi.@ helioal twisting power 
and with moleaular struoture providing negative temperature 
dependenae of the pitoh. TieOgenin derivatives ~ettisf'y these 

host, the typioal piature of pre-traneitional phenomena is 
observed1*. The divergenae of the helioal pitah near the 
OhOle8teFiO - emeotio A p w e  transition theoretioally w 8 ~  
oonsidered by de Gemee as an analogy between euper- 

1-6 

oonditione9. If 8 motogenio 6Ub6tMOe is U80d 88 8 n-tio 
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oonduotors and ea~eotios All. 
In this paper we report an optioal observation of 

hduoed ahiral gysteDas near the oholeeterio to smeotio A 
p W e  transition. 

-fi RBsUmB 

We have inveetigated liquid oTgstals with following phase 
aequenoes in OC: 

4-0~8~0-4-00t~lbi~ml ( 8CB ) 
CF-21-SA-32.5-IU-4O.5-I 

4-n-he~loxyphenyl-4 -n-ootyloxybmzoate (EOPOQB) 
Cr-55.bSc-65 .O-IU-89.0-1 

be an optloally aative dopant non-memgmio tigogenin 
oaprate (Ipc) was used. 

We studied two- and three-oonaponent mixtures poseeeslng 
Rmgg refleotion in visual ran@ in the aholesterio phase. 
Temperature dependenow of t;ranemiesion speotra w e r e  
measured by speotrophotometer Speoord M40. !Phe temperature 
w w  kept oonetsnt with aoouraay to 0.02°0. The mzrfaaes 
were rubbed for obtaining plenar aholesterio struoturs. 

!J!emperature dependaoee of Ih.ege wavelength (A,) 

for two-oomponent mixtures BIY) &own in ?igure 1. In them 
mixtures optioal properties are aonventional: for well 
alignedch.anajean (planar) oholeeterlo texture the 
intenrrity or reileotion ie approximately 50% for 
normal inoid8nae or light. 

oorrelarion of oomponents the anomaloue seleotive refleotion 
near the transition into the emeotio A pham 1s obserped. 
The transmiseion epeotra for unpolari4;ed light for m i x t u r e  
82% (80% 8CB + 20% HOPOQB) + 1856 M on ooollng are ahown in 
PiepEl?e 2, and tempeFrrture d8pendenOe of AB l 8  shorm in 
Pigure 3. ?or the oholesterio phsae the output intensity 
(I) 1s equal to 50% of the irJput intensity (Io) at the 
0onventiona.L seleative refleotion band. !Phe 
mvel6&h inoreeeem, with deo- of temperature. loear the 
transition into the smeotio A the Bregg wavelength stop8 

For t-olqponeslt rnixturee at the aertain peroent 
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ANOMALOUS SELECTIVE REFLECTION [875]/235 

0.6 

0.5 

20 40 60 T (Oc) 

FIGURB 1 'Pemperature dependenoe of Bragg wavelength 
on oooling ror tnro-aoqxment m i x t u r e e :  
82% 8CB + 18% TC (1) and 
82% HOPOOB + 18% !M (2). 
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FI(NRB 3 Temperature dependenoe of Brace wavelength 
for tkme-oomponent m i x t u r e s  on oooling in 
the oholesterlo pha8e (1) and in the 
traneition state (2). 

measured alm. In Plgum8 4, 5 and 6 temperature dependencies 
of transmiseion intensity in the investigat- state for 
unpola;rizmd, right- and left-handed ohULarlJr po1arIn;ed 
light  moo^ are Bhoffn. reaoh point oorre8ponda to the 

'phe wavelength and the intensity of the anomaloue 
 ma^* Of the Brace m. 
seleotive refleotion are chre to the oonoentration 
oomelation of oomp~nents of the mixture. But ror  eaoh of 
the mixture in the deeoribing state the oondition 
ad8!C==== I s  kept. 
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40 

FICT[IRB 4 

44 42 T ("Cl 

'Pemperatm or optioal t w -  

unpolarieed light. 
mission at the Bmgg wavelength for 

1 I I I I I 

40 41 42 T('C) 
FIGURE 5 TPemperature dependenae of optfoal trans- 

mimion ror right-handed 0iroularl.y 
polerin;ed light. 
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I I I I 1 I 

40 41 42 T ("CI 

FIWRB 6 TemperatUre dependenoe of optioal tnms- 
miseion for left-handed 0iroulmW 
polprrieeb l*t. 

C O ~ I O N  

In mixtures of two nematio substtmoe8 8OB and HOPOOB with 
optioally aotive non-memgenio t- oaprate the 
an or mi Lou^ seleotive refleation near the pha8e tmtsition 
aholeetcrrio - Bmeotia A w88 obeertred. Aaoording to Be4nakOv. 
Dmitrienko and Or1ml2 for oblique hddenoe of unpolarieed 
light the reileotion Ooeffiaient R depnde on the m e  of 
inaidenoe and maymach 1 (total refleotion). In 80 aalled 
mooeaio texture, oonsisting of flat aholeeterio domaine 
inolhed to the glrrlaoee, the refleotion ooeffioient i5 more 
than 0.5. But the mglee of inallnation of donmln6 are 
diiferent, tharefore the Bragg peak is wide. In our a- 
it is posieible, that the Ctranajean texture tiltes near the 
phase transition azzd formes a kind of mosaio texture, where 
the domainS have the 88me tilt angles, therefore the 
widening of Brsge peek does not take plaae. 'Phe inorease of 
the pitoh 38 oompeJreated by inoreaee of the tilt of the 
dopoain8, thue mg/dlp=0. 
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ANOMALOUS SELECTIVE REFLECTION [879]/239 

On the other side, as we mentioned in the introduotion, 
the oholeateria - aneatlo A phase trcmeition may be 
ooneidered as m axmlog of nomuid - superaonduotor phaae 
transition. Aoaordhg to Renn and Lubanalry13 neap the phase 
traneition an intermediate phaee oan be rormed and 
etabilieed by 8amw dielooation. This predfoted phase they 
&led wtubt grain (BIB) phase. Reaently this 
phase wm obmmeb by ~oodby et adq4. a mixture or two 
nematioe with diifemnt m t i o  pha8e BeQu8noe (like 8CB 
and EOPOOB) UBBd a8 a nematia hoe$ 28 an expeoted aandidate 
for obserrration of (PCIB phase. 

D
ow

nl
oa

de
d 

by
 [

T
om

sk
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
C

on
tr

ol
 S

ys
te

m
s 

an
d 

R
ad

io
] 

at
 1

2:
10

 1
8 

Fe
br

ua
ry

 2
01

3 


