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22.1-8 CRYSTATIOGRATHY OF THE BIUE PHASE
OF LIQUID CRYSTAIS. By V.A.Belyakov and
V.E.Dmitrienko, All-Union Surface and Vacuun
117334, 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 of X-ray structure crys-
tallography exists (V.A.Belyakov, V.E.Dmltri—
enko, S.M,0sadchii, Sov. Phys. JETP (1982) 56,
2223 V.4.Belygkov, A.S.Sonin "Optics of Cho-
lesteric Liguid COrystals", Moscow, 1982 (in
Russian)). However there i1s an essential-prac-
tical difference which is_connected with the
wide use of the polarization characterlistics
of diffraction for structure determination in
the case of BP (J.H.Flack, P.P.Crooker,R.C.
Svoboda, Phys. Rev. (1982) 426, 723) conbrary
to the X-ray case. In this comnection the
achievements in BP structure determination are
presented and the possibility of <transference of
the "optical diffraction” methods to Z-ray
diffraction and vice versa are discussed.

. The dypamical theory of light diffraction
in BP which takes into account the symmetry
restrictlons on the spatially periodic BP
dielectric tensor is developed. The polariza-
tlon peculierities of light interaction with
BP connected with light diffraction are
theoretically investigated 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.Brazovskil, S.G.Dmitriev,
Sov. Fhys. JELP (1975) 42, 497; R.M.Hornreich,
§.8htrikmen, Phys.Rev. (1981) i24, 635) the BP
free energy i1s analysed as a function of the
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structure amplitudes Fhkl for the space groups
of O and T classes and Fhkl are calculated.

It 1s shown that the minimum values of +the EP
free emergy are reached for 02, O5 and O8
space groups. It 1s noted that the relative
values of Fy,, are almost independent on the
BP unit cell size and on the proximity of the
BP temperature to the phase transiftion point.
For the 08 and 02 groups the theoretical
ratios of structure amplitudes are given by
120l ¢ [Panql « [Fogyf =1:1.2:0.55 ana [oy 0] < oy g
=1:0.4 respectively, with much smaller rela-
tive values of the other amplitudes. The
calculated values of Pyl ratios are in good
agreement with the experimental ones deter—
mined from the circular dichroism measurements
(V.A.Kizel® and V.V.Prokhorov, Pis’ma v Zh.
Exp. i1 Teor. Fiz. (1983) 38,283). 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 discussed.
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22.1-10 PEATTEHOBCKOE UCCIEIOBAHVE VSMEHE-
HilA BIVHHETO IIOPSITHA OBBEMHOW BOIH U EE
IIOBEPXHOCTHOT'O CJIOAL

A.B.Kucenes,pryreru#t yuuBepcuTeT mM.A, A Era-

goma. AJl.My ¢, JIHCTRTYT 3emMHO# rOopH CO
CCCP M——_H—DECpKyTCK. ¢CP.
113BECTHO /Axta Kpuerasnorpadus.Tesucs 12
MezIyHapOTHOT'0 KOHTDECCa HKpUCTannorpados.As—
ryeT 1978r., ctp.3-17 C20I/,d4T0 CTPyKTypa Oid~
KHETO NODANKa IMCTWIMPOBEHEHOH BOIH B 00neMe
IpY HODMANBHHX YCJOBHAX NEDPRONHYECKH F3MeHA—
eTCA OT CTDYKTYPH CraToil TeTpasipanbHOfl JbIo—
[TOMOCHO# C HOJOCTHEMY MOJIEKYJaMy ¥ DPacCTOA—
HUeM Mexmy Huvm 2,7 A K pacumpeRHOH,YIaKOBKE
¢ paccrosHmeM Mexny Mmomexryiam# 3,1 A. B pac-—
mmpeHHO# yUIaKOBKe CETOUYHHE ¥ DOJOCTHHE MOJe—
,00pasya MOJEKYAAPHO-—
WOHHHE aCCOoUZaTH H30+-0f¢ DaCCTOAHVEM MERIY
WOHaM¥ THIPOKCOHHA ¥ THIpOKcmaz 2,3 A. Iipm
manpHefmeM IBUXEHWE MOJEKYJ DacCTQAHVE MEeXIy
HEMA gB JpuEBaeTca or 2,3 10 2,7 A w ot 3,1
1o 3, ¥ B BOIE BHOBEL o0pasyeTca cxmaTad
TeTpasIpassHas YIAKOBHA C HOJOCTHEMY MOJE~
KyJiaMy .
HccrenoBaHys MOKa3aJW ,YT0 IEDPHON W3MeHe-
HUA CTPYRTYDPH 00BeMHOH BOIH 38BHCHT OT (M3W-
KO—XVVIYECKAX BOBIEHCTBHI B 0CyCJIOBIAESHEOTO
BTEM MOTAQMIEDOBAHHOTO COCTOMMUA BOIH.ILLT
HaTpeTo#l IO KUIIEHWA ¥ CBEXEeDaCIAaBJIEHHOH BO-
IH IepBHE nepuorn mocturaer 30 u.Co BpeMeHeM
mepuon yMeHnmaeTcs mo 12 4.
Tlepron W3MEHEHWA CTDYKTYDH BOTH BaBHCHT
OT BeJUWYWHH IIOTOKa DEHTTEHOBCEMX (POTOHOB, B
KOTODOM OJy9aeTCs IEOPaKIMOHHAA KapTEHE BO-—
mi. O ypeswduesyem MOTOKa NEPHON BO3pacTaeT
0 CECKOHEeUHOCTH.
IndpaxiOHENEe KapTERE [TOJYYEHH C [TOMO-—
B0 METOIVIKA DEeHTTEHOBCKOH IH{parTOMEeTDHE
MAXDOWBOTPOMHHX BEUeCTs /A MAJOTO MNOTOKa
DEHTTE€HOBCKOTO H3JYy4eHWA, KOTODad
B 00%eMHO} BOIe MCEJNUYAET MEXMOJEEYIADHHE KO-
JedaHua aToMOB MOJEeRyaH Hp0 B odnacTy 3aTop—
MOXEHHOH TDPaHCJAAIMY , 8 TaKxe WCKJ0YaeT U3
c@epH mefcTBEA Ha CTDYETYDY BOIH MOJEKYJAD-
HOE€ [aBJeHEe ¥ aKTUBHHE [EHTDPH I'DAHAYHHX C
BOZO# cpen. MeTomyKa HCIOAB3YETCHA IJA M3yue—
HUS MEX8HUSMOB CTDYKTYDHEX IpeoCpasoBapyi
BONHEX CPEN ¥ ¥MX Momuqukaiwi B mponecce fum—
3MYECKHEX ¥ (W3YKO~-XUMAUECKNX BO3LeHCTBUI.
U3MeHeHVEe CTDYETYDH OCHEMHOH BOIH TOIH-—
HO OTDPa3UTECA ¥ Ha CTPYKTYpe €€ [HOBEDXHOCT-
HOTO CJOf. Havmy 38peTBCTPUDOBAHH KDUBHE
paccesHus OT HOBEDPXHOCTHOTO CJOA 00%LeMHOH
BOIH. K%EBBH T zamucaHa B TeueHue 85 MWH.,
2 ~ 85-I70 muH., 3 - I70-255 muH. ...
6 — 510-600 wvwH. KpuBHE CHJIBHO H3MEHANTCA
CO BpeMeHeM, OLHAKO (ypbe—aHasM3 KDPUBHX
YHTEHCUBHOCTH I[-6 IOKa3HBAeT, WO XapaKTep
DACHIONOKEHNA MOJIEKYJ HOBEDXHOCTHOTO CJOA
00BeMHO% BOIH OIDEISNACTCA TETPadIDaNBHON
CTPYRTYDO# THIa XKBapua, ocaamammei Gombmoi
QuiyrTyammeil aToOMHOH IMOTHOCTY ¥ DacCTOSHWH
ME¥Iy aToMamM¥ K¥CJaopoma MoJexrya Ho0. Pac-
CTOSHAE Memn% TOMEME KHACJODPOHa KOJeGaeTCA
oT 2,8 mo 2, , KOODIYMHAIMOHHOE YHCJIO W3-
MeHReTCHa OT 3,2 mo 6,0, a8 KOODIMHSIHMOHHOS
THCIAO, ONpenejaniee KOMMYECTBO IIOIOCTHHX
MOJEKYJ, N3MeHfeTcd OT 2 mo 6,4.
JoonEN TEeNRHEE WCCAENOBaHAA TOKA3aIM ,
UTO MOJEKYJADHOE JaRJEHAE HOBEDXHOCTHOTO
CJIOS BOTH OTBETCTBEHHO 38 COXDAHEHWE B
3TOM CJI0€ HEYCTOHuWBOf KBapuenomoCHo# CTPyH-
TYDH.



