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22. 1-9 CRYSTALLOGRAI'HY OF THE BIDE PHASE 
OF LIQUID CRYSTALS. By VoA.Belyakov and 
V.E.Dmitrienko, All-Union Surfa~e and Vacuum 
Research Centre, 117334, Moscow, USSR. 

It is noted that a direct analogy between the 
problems of cholesteric blue phase (BP) struc­
ture determinations by means of light diffrac­
tion and the problems o£ X-ray structure.crys­
tallography exists (V.A.Belyakov, VoE.D~tr~­
enko, S.M,Osadchii, Sov. ~ys. JE~P (1~82) 2£, 
322; V.A.Belyakov, A.S.Son~ "Opt~cs OI CJ;1o­
lesteric Liquid Crystals"l Moscow, 19?2 (~ 
Russian)). However there ~s an essent~alprac­
tical difference which is connected .~th the 
wide use of the polarization charac~eri~tic~ 
of diffraction for structure determlllat~on ~ 
the case of BP (J.H.Flack, P.P.Crooker,R.C. 
Svoboda, Phys. Rev. (198?) A26, 72?) contrary 
to the X-ray case. In thls connect~~n tJ;1e 
achievements in BP structure deter~nat~on are 
presented and t.~e possibility of transference of 
the "optical diffraction" method~ to X-ray 
diffraction and vice versa are d~scussed. 

The dYnamical theory of light diffraction 
in BP whch takes into account the s:ymmetry 
restrictions on the spatially period~c BP. 
dielectric tensor is developed. The Dolar~za­
tion peculiarities of light interaction with 
BP connected with light diffraction are 
theoretically invest~gated and that caused by 
diffraction circular dichroism and linear 
birefringence are examined in detail. 

within the framework of Landau phase tran­
sition theory (S.A.Brazovskii, S.G.Dmitrie~, 
Sov. Phys. JETP (1975) 42, 497; R.l'iI.Hor=e~ch, 
S.Shtrikman, Phys.Rev. (1981) A24, 635) the BP 
free energy is analysed as a function of the 
structure amplitudes Fhkl for the space groups 
of 0 and T classes and Fbkl are calculated. 
It is shown that the minimum values of the BP 
free energy are reached for 02, 05 and 08 

space groups. It is noted that the relative 
values of Fbkl are almost independent on the 
BP unit cell size and on the proximity of the 
BP temperature to the phase transition point. 
For the 08 and 02 groups the theoretical 
ratios of structure amplitudes are given by 

1Fuol : IF2001 : IF2Ul :1:1.1:0·33 and /F10ol : IFud 
=1:004 respectively, with much smaller rela­
tive values of the other amplitudes. The 
calculated values of Fhkl ratios are in good 
agreement with the experimental ones deter­
mined from the circular dichroism measurements 
(V.A.Kizel' and VoV.Prokhorov, Pis'ma v Zh. 
Exp. i Teor. Fiz. (1983) ~,283). The 
applications of the developed theory and the 
mentioned methods of structure investigations 
to the smectic and lyotropic liquid crystals 
with the cubic structure are briefly discussedQ 

22 1-10 PEHTrEHOBCROE MCCTIEnOBAffi1E M3MEHE-
mig: EJ.illJKHEI'O IIOPfJ.,I(KA OBbEMHOH BOJJ:bl Y! EE 
IIOBEP1}IOCTHOrO CAOfI 
A.E.KBce~eB,MpKYTCKMM YHEBepCMTeT llM.A.A.X~a­
HOBa. A.lll.MMHJ:.Wc,,)'IHcTYlT']T 3eMHOM: KOPl:J co AH 
CCCP ]/!pKYTCK. CGCP. 

(13BecTHo / AKTa RPM CTaMorpaijiD.fI. Te 311 C11 12 
MeF.,TIyHapO;n;Horo KOHrDeCCa Kp,l'lCTaMorpal'jioB.AB­
ryCT 1978r., cTp.3-17 C2017,~To CTpYKTYpa 6~­
~Hero rrOp.fI;n;Ka ;n;l'lCTl'lMl'lpOBaHHoli BO;n;J:J B oo~eMe 
rrpYl HOpMaJThHhlX yC~OBYl.fIX rrepJlo;n;l'l~eCKJl J2I3MeR.fI­
eTC.fI OT CTPYKTYPl:J c~aTOM TeTpas;n;pa,JIbHOM JTh;n;O­
rrO;n;06HOM: C rrO~OCTHJ:,~ Mo,neKYJIalV!}l Yl paCCTO.fI-
HJJ eM MelF'.,TIy HEIIlJ1 2,7 A K paCIIlJ2IpeHHoliD yrr8I{OBKe 
C paCCTO.fIHl'leM Me~ MOJIeKYJIaME 3,1 A. B pac­
IIlJ2IpeHHOM: yrraKoBKe CeTO'llilJe Yl rrO~OCTHl:Je MOJIe­

,KYJIbI rrepepacrrpe;n;eJImoTc.fI/
T
06pa3Y.fI MOJIeKYJl.fIp~O­

llOHHl:Je aCCOI:J;YlaTll H30+-01rc paCCTO.fIHE§M Me/lQlY 
HOH8I1lJ1 rH;n;poKCOHE.fI 11 r:l'1;n;pOKCJl~a 2,3 A. IIPll 
;n;aJThHefuileM ;n;Bll~eHl'lH MOJIeKYJI paccTQ.fIHl'l e MellQJY 
HEME YB~~~BaeTC.fI OT 2,3 ;n;o 2,7 A H OT 3,1 
;n;o 3,6 A H B BO;n;e BHOBD 06pa3yeTC.fI C~Ta.fI 
TeTpa s;n;pa,JIbHa.fI yrraKoBKa C rrOJIOCTHlIMll MOJIe­
KYJIaM11. 

Mcc,ne;n;OB8HE.fI rrOK838~, ~TO rreplifO;n; J2I3MeHe­
F~J.fI CTPYKTYPlI 06~eMHOM: BO;n;J:J 3aBllCHT OT I'jiH3Yl­
KO-XYlIvUFIeCKllX B03;n;efrcTBIlH Yl 06YCJIOBJIeHHOrO 
STllM MO;rr,Yll'jillI:J;YlpOB8HHoro COCTO.fIHE.fI BO;n;J:J • .rr,p:r 
HarpeTOM: ;n;o KllrreHE.fI II CBe~epaCrrJI8BJIeHHOH BO­
;n;J:J rrepBlIH rrePHO;n; ;n;OCTIlr8eT 30 ~.Co BpeMeHeM 
rrepHO;n; ~AeHbfu8eTC.fI;n;0 12 ~. 

IIepYlo;n; B3MeHeml.fI CTPYKTYPll BO;n;J:J 38BIlCJ2IT 
OT Be~~~H1l rrOTOK8 peHTreHoBcKllx 1'ji0ToHoB, B 
KOTOPOM rrO~~8eTC.fI ;n;l'll'jipaK~OHH8.fI KapTllHa BO­
;n;J:J. C YBe~~eHEeM rrOTOKa rrepHO;n; B03pacTaeT 
;n;o 6ecKoHe~HOCTJ2I. 

,lJ.EmpaKI:J;YlOHHble KapTIlHbI rrOJI~eHll C rrOMO­
IlU'>1O MeTo;rr,YlKll peHTreHoBcKoH ;rr,Yll'jipaKToMeTpllll 
MaKpoll30TPO!IH1IX BellleCTB ;n;Jl.fI MaJIOrO rrOTOKa 

peHTreHoBcKoro ll3~eHE.fI, KOTOpa.fI 
B 06~eMHoli BO;n;e HCKTIID~aeT Me~OJIeKYJl.fIpH1le KO­
~ec5aHE.fI aTOMOB Mo~eKY~ H20 B oc5~acTll 3aTop­
Mo~eHHO:n TpaHc~ll,- a TaI~e llCKTIID~aeT Jl3 
cmeplI ;n;eliCTBIU[ Ha CTPYKTYPY BO;n;lI Mo~eKYJl.fIp­
HOe ;n;aBJIeHEe H aKTllBHl:Je rr,eHTpl:J rpaHE~ C 
Bo;n;OH cpe;n;. MeTO;rr,YlKa llCrrOJTh3yeTC.fI ;n;Jl.fI Jl3:['ie­
HE.fI MexaHH3MOB CTPYKT¥PHbcr ~pe06pa30BaHEg 
Bo;n;mcr cpe;n;_H HX MO;rr,YlCllliKaIT.l'IH B rrpo:gecce }PJl-
3H~eCKllX n (lli2!3JlKO-Xll!I/lE~eCKJ1X B03;n;eHCTBH:vr. 

l'I3MeHeIDle CTPYI{TYPlI 06~eMHoli BO;n;l:J ;n;OJDK­
HO OTpa3nTDC.fI n Ha CTpYKType ee rrOBepXHOCT­
Horo CJIO.fI. HaM]! 3aper1'ICTpHpOBaH1l I{pnBl:Je u 
pacce~Jm.fI OT rroBepXHocTHoro C~O.fI oO~eMHo:vr 
BO;l1;lI. I{pHBa.fI I 3aII.HCaHa B Te~eHEe 85 MHH., 
2 - 85-170 MMH., 3 - 170--255 MYIH. ••• , 
6 - 510--600 MHH. RpHBlIe CHJThHO H3MeH.fIIOTC.fI 
co BpervreHeM, O;n;HaKO I'jiYPDe-8HaJI.H3 KPllBhlX 
HHTeHCHBHOCTH 1-6 rrOKa31IBaeT, ~TO xapaKTep 
pacrro~o~eHE.fI Mo~eKY~ rroBepXHocTHoro ~iO.fIu 
Oc5MMHoli BO;n;lI orrpe;n;eJl.fIeTC.fI TeTpas;n;paJThHo:vr., 
CTPYKTypoli THrra KBaprr,a, oc5,na;n;aIO!l(eli c50JThlllO~! 
ffiJiYKTya~eli aToMHoli rr~OTHOCTn H paCCTO.fIHl'l:vr 
MellQlY aTOMalV!}l KllC~OpO;n;a Mo~eKY~ H20. Pac­
CTO.fIHl'le MeE;rr,y gTOMa~rn KllC~OpO;n;a Ko~ec5~eTC.fI 
OT 2,8 ;n;o 2,6 A, Koop;n;l'lHa~oHHOe qnC~O ll3-
rvreHHeTC.fI OT 3,2 ;n;o 6,0, a Koop;n;l'lHa~OHHOe 
~C~O, orrpe;n;e~Jllo!l(ee Ko~~eCTBO rrO~OCTHhlX 
Mo~eKY~, ll3MeHHeTC.fI OT 2 ;n;o 6,4. 

nOrrO~TeJThHl:Je Hcc~e;n;OBaHE.fI rroKa3a~, 
~TO rvro~eKYJl.fIpHOe ;n;aB~eHEe rrOBepY~OCTHOro 

C~O.fI BO;n;J:J OTBeTCTBeHHO 3a cOXpaHeHEe B 
STOM c~oe HeYCTOllqnBOli KBaprr,erro;n;oc5HOli CTPYK­
TYPlI· 


