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1111<ppaKuIDI HeH:TpOHOB H peHTreHOBC KHX JIyqeH: - 3<p<peKTHBHbIe Me

TO,nbI HCCJle,nOBaHIDI CTPYKTypbl MO.neJIbHblX H 6j10JIOrH1lecKHX. MeM

õpan / 1,2 (ycnex HX npl1MeHeHHR BO MHorOM orrpenenaerca B03MO>KHOCTblO 

nOJIytleHHH OpHeHTHpOBaHHbIX JIHmmHblX MYJIbTHeJlOeB H 6HOJIOrHlIecKHx 

MeM6paB. Oco60e saaseaae 3TO HMee-r )J)lH HeHTpoHOrpaLPHH, TaK KaK l1X 

npasreaeaae n03BOJIReT corcparrrrs BpeMR 3KCnepHMeHTa OT HecKOJIbKHX 
3lIaCOB no HecKOJlbKHX MHHYT/ / , KpOMe Toro, HCnOJIb30BaHHe opaearapo

BaHHbIX MYJlbTHCJlOeS naer B03MOII(HOCTb HCCJle,nOBaTb HX CTpYKTYPY co 3Ha

11meJThHO JIYIIWHM npOCTpal-lCTBeHHbIM paapeureaaesr. lleH:cTBlITeJIbHO, 

npocrpaacraennoe paspeurenae ,rU-lQJpaKUI10HHOrO axcnepasseara 6x - d/n, 
rne d - nepaon C~YKTYPbl, n - KOJlHtlecTBO Ha6JIIO.naeMbIX .nH<ppaK

UHOHHbIX oTpameu.m 4/ . .uM JllUlH,nHbIX AHCnepCHH (xaOTHtIecKH Opl1eHTI1

posaaasre CTpYKTYPbI), xax npaaano, n ~ 3. Ha BbICOKOOpHeHTHpOBaH

HbIX JlHIUf.IUlbIX MYJIbTHCJlOflX aa rronnoxoce Ha6J1IO,naeTCR OT 8 no 14 ,ZUI<p

paKQHOHHblX oTpIDKeHHH. ,[(.JuJ xapaxrepaoro nna MO.neJIbHhlX MeM6paH d:::ll 
== 6 HM ÔX COOTBeTCTBeHHO paBHO ~ 2 HM H ::: 0,4 HM, T.e. OpHeHTHpO

BaHHe Mo,neJIbHbIX MeM6paH n03BOJIHeT orrpenemrrs CTPYKTYPY MeM6paH 

c paapeureaaesr, 6J1H3KHM K paaraepasr 91',neJIbHbIX MOJIeKYJlHpHblX rpyrm 
JlHIlH,llOB. 

OpHeHTHpOBaHHe JlHlIH)lHbIX CJIOeB npe.nCTaBJIHeT HHTepec TaIOKe c TOq

KH 3peHHR HCnOJIb30BaHHH JK~KHX KpHCT8JlJIOB B 3JleKTpOHHKe/ 6/ H B ae
KOTOpbIX Hccne,nOBaHIDIX MO.neJIbHhIX JlIDIH.nHblX MeM6paB MeTo,nOM 
flMP' 6/. 

,llBa 'OCHOBHbIX MeTo.na llpHMeIDllOTCR ,nJIR nonyqeffi!R 0fHeHTHpOBaH
I

HbIX JlHIIH,lUI.bIX. MYJThTHCJlOeB: MeTO.n JI3HrMlOpa-BJlo,Z:OKeTIa ,8/ 11 MeTo.n 

HCnapeHHR paCTBOpliTeJIH H3 pacraopa, aaaeceaaoro aa nonnOJKKy!8! . 

MeTO,n JI3HrMlOpa-BJIo,nJKerra n03BOJIReT rOTOBHTb asrcoxoopaearapoaaa

asre JlHIIH,lJ.Hble MeM6paHbI, HO xonaxecrao rronysaesrsrx rrpa 3TOM 6HCJIOeB 

ae rrpeasnuaer BeJIHtIHHbI -10 2 / 9/, B TO BpeM.R KaK MeTo.nOM acnape

HHH MO)lQ{O nOJIY'laTb no 10 5 opHeHTHpoBaHHhIX 6HCJlOeB. TaK KaK IDITeH

CHBHQCTb pacceaaaoro H3JIYlIeHHH I _ N, rne N - KOJlHtIecTBO 6HCJlOeB 

B CTPYKTYpe, TO MeTO,n Jlsarwnopa-Bnoztacerra npaxraxecxa ne HCnOJlb3yeT

CR npa npHrOTOBJleHHH JlHIrn)lHbIX MeM6pau .lJ.JIR HeírrpoHorpaQJH'lecJatx ac

CJl6J10BnHHR. K CO)JauleHHlO, no CHX nop ente HeT RCHOCTH B nOHHMaHHH OC

HODHblX 4lH3H1tOOJCHX epnJ<TOpOB, BJlIDIlOmHX na creneas OpUOIn'HpODtlHHn 

OTpYKTYP, nonY'U10Mbll MOTO,llOM HCnapeHHH. PeKOMeHJlaLUtH no nparcrcn
nOHHJO OPHOKTH~"QJlllbIX ofSpD3uon HMelOT nponenypHhJA" OnHCIlTOJThtfLIA 
KD.PIlJ(TOpV 1•0•0 H0l10nbJOPlUIHe 3THX MeTO.IUfK 3aTpY.wmOT TO, qTO a tlHX 

HO onpo,nCUJltlOTl'" 1\11)«' HA,,~nnoe cyuiecrseaasre J1llpnMOTphl flJ)OIlt't't11l 

'2 
fi (' 

;.. 

(rarcae, KaK: COCTORHl1e no.nJIOJKKI1, CKOpOCTh I1CnapeHI1R paCTBOplITeJIR 

113 pacraopa 11 ee CBR3b c KOJIl1tIecTBOM rrnnana na e.nI1HI1UY nnourana non
JIOJKKI1) . 

B HaCTORmeM paõore npOaHaJII1311pOBaH onsrr npl1rOTOBJIeHI1R pa3JI1111

HbIX OpHeHTl1pOBaHHhlx Mo.neJIbHbIX MeM6paH, onpeneneasr OCHOBHbIe YCJIO

BI1R, cyurecraennsre .nJIR OTHOCliTeJIbHO npocroro 11 õsrcrpor-o (no cpanne
HI1IO c H3JIOJKeHHOM B/8 / MeTo.nI1KoH) npl1rOTOBJIeHI1R BbICOKOOpl1eHTl1pO

BaHHbIX MYJIbTlmaMeJIJIRpHbIX JIl1nl1.lJ.HbIX CTpYKTYP (M03awlHocTblO ~ 2°)tl~ 
.nJIR HeH:TpOnO-, pearr-eaor-parpasecrorx 11BMP-I1CCJIe.noBaHI1H:. 

Oôpasusr rOTOBIDII1Cb nYTeM Me.nJIeHHOrO I1CnapeHI1R paCTSOpl1TeJIR 

H3 pacraopa, naaeceaaoro na no.nJIOJKKY. Hayxarrocs BJII1RHl1e na M03a1111

HOCTb CJIe.nylOIUI1x <paKTopOB: 

1) rexmeparypsr - oõpaausr rOTOBIDII1Cb npn revmeparypax no 11asnue 
TOllKI1 Kpadrra (rexmeparypsr <pa30Boro nepexozta rens - JKI1.nKI1H xpa
CTanJI T $ n~ ; 

2) BpeMeHI1 (CKOpOCTI1) I1CnapeHI1R paCTBOpl1TeJIR - OHO aapsnpoaa
JIOCb OT O.nHOM MI1HYTbI no HeCKOJIbKI1X .neCRTKOB MI1HYT; 

3) KOJIl1tIecTBa pacraopeaaoro nanana (IDII1 OT cpeznrero KOJIl1l1eCTBa 

611CJIOeB na no.nJIQ)KKe) - r\.1aCca rranana 113MeHRJIaCb OT 5 zto 50 Mr 

(OT N = 1,7'10 3 no N = 1,7'10 4 6I1CJIOeB); 

4) COCTORHHH no.nJIOJKKI1 - I1CnOJIb30BaJII1Cb ztaa Tl1na no.nJIOJKeK·: 

06bIlIHbIe rrorcpoaasre CTeKJIa .nJIR MI1KpOCKOnoB 11 nOJIl1pOBaHHbIe rcaapue
asre CTeKJIa pasr-repovr 24x24 MM 2 . 

HCCJIe.nOBaJII1Cb 06pa3UbI, npHrOTOBJIeHHbIe 113 CJIe.nYlOmI1X JIl1nI1.lJ.OB: 

.nlillanbMI1TOIDIJIeUI1TI1Ha (JU'PC) , RI1tIHOro JIeUI1TI1Ha (EYL ), 06meH: JII1

nI1.lJ.HOH: <ppaKUI1I1 113 RI1tIHOrO JKeJITKa (PL), 1-nanbMI1TOIDI, 2-reKca.u.ermJI 

<pOC<pOTI1.nI1JIXOJIl1Ha, 1-nanbMI1TOIDI, 2-oJIeHIDI-<pOcQJOTI1.lJ.I1JIXOJII1Ha, .lJ.I1reK

ca.u.eUI1JI <POC<POTI1.lJ.IDIXOJII1Ha. KpOMe Toro, 6bIJII1 113YlIeHbI 06Pa3UbI, CO

CTORml1e 113 HeKOTopbIX YKa3aHHbIX nsnue JIl1nI1.lJ.OB, B npl1CYTCTBl111 pas
JIl1l1HbIX .n06aBoK: 1) HeBo.nHbIX nOJIRpHbIX paCTBOpI1TeJIeH: - .nI1MenUI

CYJIbCpO.nI1OKCl1.lJ.a 11 3TIDIeHrJII1KOJIR, 2) COJIeH: - CsCl 11 Li Cl ,3) 3CTe

pOB (.n113<pl1pOB <pOC<POliOBOH: KHCJIOTbI PAE 6 11 P AB 6 ). B xasecrae 

paCTBOpI1TeJIeH: I1CnOJIb30BaJII1Cb 3TaHOJI, XJIOP0<P0PM 11 CMeCb MeTaHOJIa 

c XJIOpO<POpMOM. Ha no.nJIOJKKY HaHOCI1JIOCb, KaK npaBI1JIO, 0,2 -:-0,4 MJl 

pacrnopa. 

\,
 

3KCnepl1MeHTbI no 113MepeHI1lO pOKHHr-KpI1BbIX .lJ.JIR orrpeneneaaa MO


3al1l1HOCTI1 06Pa3UOB BeJIl1Cb aa HeH:TpOHHOM .n11<ppaKTOMeTpe llH-2 c on


HOKoop.nI1HaTHbIM n03I1Q11oHHO-lIYBcTBI1TeJIbHbIM nerexropor-r /10 / na I1M


nYJIbCHOM peaxrope HBP-2 OHflH. B cnyxae BbICOKOOpl1eHTl1pOBaHHbIX
 

06pa3UOB oueaxa M03al1l1HOCTI1 nonyxanacs 113 yrJIOBbIX paar-repon .n11<ppaK


UHOHHoro naxa aa .nBYXMepHbIX HeH:TpOHOrpaMMax, 113MepeHHbIX B KOOp


,lJ.I1HaTax ( f) , À )! 11/ . 
'~ Tl1nl1l1HaR pOKI1Hr-Kpl1BaR .nJIR 06pa3UOB c MaCCOH: m ~ 20 Mr (N ~ 

~ 7'10 3, CJIOeB) npa BpeMeHI1 acnapeaaa paCTBOpl1TeJIR 113 pacraopa 

. - 2 -:-3 MI1H. noxasaaa na pac.L Kpnsaa 113MepeHa OT MYJIbTI1CJIOH:HOH 

o~ , 4 .. " .. 
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Puc.l. POKUH2-KPUBilJl OIlJl Oõpasua 1/103 
I 

U30UflQIlbMUTOUIllleijUTUHa (.aPPC). Mo DPPC.10 
3aUlIHOCTb . [tuupuna pacnpeõeaenus m::: 20mr 

9na nOIlOBUHe eucotu MaKcUMYMa) pae 28 =10° 
na 11. 1/2= 30 ~ 8 

7 

CTpYKTyphI oõpasua H3 ,IJ,PPC c m= 

= 20 Mr (N ~ 7'10 3), nparoron
6 

JIeHHOrO npa Tn ~ 70°C. M03aWI 5 
HOCTh oõpasua (uiapaaa pOKHHr 4 
KpHBOH na nOJIOBHHe BhICOThI MaK

cHMYMa) 11. 1/2 ~ 30°. Ilna MHHH 3 
MYMa aa KpHBOH cooTBeTcTBYIOT 

2 
nOJIO~eHHHM nJIOCKOCTH nO~JIO~
KH B,D;OJIb nanaroutero H orpaacea
HOrO nYlJKOB HeHTpOHOB. 3KCne

-25 -15 - 5° 5° 15° 25°pHMeHThI noKa3aJIH, lITO BKJIIOlIe 8° 
HHe B MeM6paHY nepesacneaasix 
asnne ,D;06aBOK cyutecrneaao 

ae MeHHeT M03aHlIHOCTH 06pa3UOB. 
Ha pac.ã npaseneaa pOKHHr-KpHBaJI ,IJ;JIH oõpasua ,IJ,PPC C COJIbIO GsCl 
(MOJIbHOe OTHOlIleHHe 1:1). Macca oõpasua H YCJIOBHH npHrOTOBJIeHHH Ta
KHe ~e, KaK H AJIH oõpasna H3 ,IJ,PPC. M03aWIHOCTb B ,D;aHHOM cnysae 

11. 1/ 2~ 25°,. 
ECJIH resmeparypa npill'OTOBJIeHHH oõpasua MeHblIle T4ln:TO M03aHtI

HOCTb oõpasua cyntecraeaao YBeJIWUrnaeTCH. 
YMeliblIleHHe MaCChI JIHnH,Il;a npa TOM ~e BpeMeHH acnapeaaa paCTBO

pHTeJIH H3 pacraopa (- 2 Milli.) npHBO,D;HT K cynrecraeaaoxey YMeHblIleHHIO 
M03aWIHOCTH oõpasna. Ha pac.S . nOKa3aHhI pOKHHr-KpHBhIe ,D;JIH oõpaana 
H3 EYL C m =5 Mr (N =1,7'10 3). M03aHtlHOCTb npa 3TOM COCTaBJIHeT 

11.1/ if 2 0. K aHaJIOrWIHOMY 3cf>cf>eKTY npHBo~HT YBeJIHtleHHe BpeMeHH acna
peHHH pacTBOpHTeJIH B HecKOJIbKO pas npa Macce oõpasua fi = 20 Mr. 

3TOT pe3YJIhTaT MO~HO 06'bHCHHTb CJIe,D;YIOrn;HM 06pa30M. ,IJ,JIH nOJIyqeHHH 
BhICOKoopHeHTHpOBaHHhIX 06

1/102 OPPC + CsClI1:1)
pa3UOB He06xo.n;HMO, lJT06hI 

B nponecce acnapeaaa paCTBO 15 m"20~~r,1i%"=250 
I \ 28.10°, \pHTeJIH ae aapymanacs HX O,D; , \, \, \ 

10 :,- ...\\ 

, 
Puc.Z. POKUH2-KPUBilJl OIl.R oõpasua 5 

U3 OUntlllb.MUTOWl.lJe14UTuHa (,aPPC) 

u COIlU O'sOI. M03aU'IHOCTb ~ 1/2= 
= 25°. -15° -5° 5° 15° aO 25° 

I Puc.3. POKUH2-KPUBClJl õnn O6pa314a 

EYL U3 flUIlH020 neuutuna (E YL). Mosauul 8 

m= 5mr HOCTb ~ 112=2 0.la 1/103 
28 _10° v 

1I 6 
~ 

() 
HOpO,D;HOCTb. B npOTHBHOM crryxae 
H3-3a KOHBeKUHH B03HHKaeT Mexa
HWIeCKoe nepexreuraaanae pacrno
pa, nperrarcrayronree opaearapo

4 1 li1/? =2° 

BaHHlO MYJIbTHCJIOeB. OTHOCHTeJIb
HaR O,D;HOpO,D;HOCTb 06pa3Qa Mo~eT 

6hITb oõecneaeaa, TOJIbKO ecJIH2 
nOCTOHHHaH BpeMeHH ,D;Hcf>cf>Y3HH 
MOJIeKYJI pacTBOpHTeJIH (H Mone

KYJI pacraopeaaoro aeiuecraa) 
T D MeHblIle nOCTOHHHOH BpeMeHH-15° -5° 5° 15° 8° HcnapeHHH paCTBOpHTeJIH C no

BepXHOCTH oõpasua TH ' T.e.: 

T D < TH• (1) 

B COOTBeTCTBHH C COOTHOlIleHHeM 3HHlIlTeHHa 

2 
T - L /D,

D (2) 

(rne L -'---- TOJIllU~lHa nJIeHKH pacrnopa, nponOpUHOHaJIbHaJI Macce oõpasna, 

D - K03cf>cf>HUHeHT ,D;Hcf>cf>Y3HH pacTBOpHTeJIH HJIH pacrnopeaasrx MOJIeKYJI 
B pacraope} , YBeJIWIeHHe MaCChI oõpasna C 5 Mr )];0 50 Mr npHBO,D;HT 
K 100-KpaTHoMY YBeJIWIeHHlO TD • H, CJIe,D;OBaTeJIbHO, ,D;JIH coxpaaeaaa 

YCJIOBHH (1) He06xo,D;HMo YBeJIHtIHTb TH aa naa nOpH,D;Ka. 
Cym;ecTBeHHYlO pOJIb B opHeHTlipOBaHHH MYJIbTHCJIOHHhIX. JIHnH,D;HhIX 

CTPYKTYP arpaer COCTOHHHe nO,D;JIO~KH. HCnOJIb30BaHHe nOJIlipOBaHHhIX 
xsapueasrx nOnJIO~eK BMecTO nOKpOBHhIX CTeI<:OJI ,D;JIH MHKpOCKonOB 
n03BOJIliJIO YMeHbIllHTb M03aWIHOCTb 06pa3UOB B 2 -:- 3 paaa. aTO CBH3aHO 
CO 3HaqeHHeM 6JIH)l(aHll1erO K nonnoxoce 6HCJIOH ,D;AA OpHeHTaIUUI aceâ 

MYJIbTHCJIOHHOH 'CTPYlcrYPhI, B CBOlO osepens opHeHT8UHH xoroporo BO MHO
rOM onpenenaerca COCTOHHHeM no,nnOiKKH/ 51. 

~J

Ho naace npa 60JIbIllHX apewreaax acnapenaa pacTBOpHTeJIH H3 pacr
aopa ,D;JIH 06pa3UOB C .... 5'104- 6HCJIOeB ae Y,D;aeTCH nOJIYlIHTb XOp01l10 
opHeHTHpOBaHHhIe MYJIbTHCJIOH. 3TO, nO-BH,Il;HMOMY, onpe,D;eJUIeTCH no
TepeR HOpHeHTRUHOHHoroH BJIIDIHHH nO,D;JIOiKKH na paccroaaaa 0,25 MM 

H CBH3aHO C B3aHMo.n;eHCTBHeM MeiK.z:ty 6HCJIOHMH. 
113 06rn;HX c006paiKeHHH MO)KHO 6hIJIO 6hI npe,D;rIOJIOiKHTb, lITO <paKTo

POM, onpenenmontasr BepXHHH npeaen BpeMeHH npHrOTOBJIeHIDl (opaea
, 

TaUHH) MYJIhTHCJIOeB, HBJIReTCa BpeMH cPJIHn-cf>JIon nepexona" 12/. .Onaa
KO nOCTOHHHaH BpeMeHH 3TOtO npouecca Tcp- 4> npHH~MaeT saaseaae 

fi .4 



-or HeCKOJIbKI1X tIaCOB AO HeCKOJIbKHX CYTOK /12< tITO 3HatIHTeJIbHO õorrsure 
BpeMeHI1 npl1rOTOBJIeHIDI 06pa3IJ;OB C N = 1,7'10 3 (rn = 5 Mr) . 3TO YKa
3bIBaeT na TO, tITO rpopr-rapoaaane MYJIbTHCJIOHHOH CTPYI<TypbI HatIHHaeTCH 
eure B npHCYTCTBHI1 HeKOTOpOrO KOJIHtIeCrna paCTBOpHTeJIH, KOrAa BpeMH 
nepeCTpOHKH MOJIeKYJI B. CTpYKType CymecTBeHHO MeHbllle T<tJ_e.p. 

TaKHM 06pa30M, M03aHtIHOCTb 06pa3IJ;OB 3aBHCHT OT BpeMeHH ncnape
HHH paCTBOpHTeJIH 113 pacraopa, a OnTHMaJIbHOe BpeMH HCnapeHI1H HBJIHeT
CH <PYHKIJ;HeH MaCCbI 06pa3IJ;a na e,r:r,HHHUY nnoutann (KOJIHtIecTBa 6HCJIOeB) . 
BbICOKOOpHeHTl1pOBaHHble 06pa3UhI IIOJIYtIalOTCH rtpn rexmeparypax npa
rOTOBJIeHHH asnue rextneparypsr <pa30Boro nepexona rem. - )l(HAKHH KPH
CTaJIJI, M03al1tIHOCTb 06pa3UOB yxreusnraerca npn HCnOJIb30BaHHH B xanecr
ae nOAJIO)l(eK nOJIHpOBaHHbIX nOAJIO)l(eK. Mansre npevrena, aeoôxonarasre 
AJIH npHrOTOBJIeHHH opHeHTHpOBaHHbIX 06pa3IJ;OB IIpH N - 2'10 ~ MorYT 
6bITb 06'bHCHeHbI D npennorroacenaa o nasane o6pa30BaHHH MYJIbTHJIaMeJI
JIHpHOH JIHnl1,UHOH CTPYKTypbI eme B npHcYTcTBHH aercoroporo KOJIHtIecTBa 
pacTBOpHTeJIH. 

ABTOphI asrpaxcaror CBOlO npH3HaTeJIbHOCTb A.M.BaJIarypOBY
 
H IO.B.KpaBuoBY aa nOMOIUh B npOBeAeHHH H3MepeHHH, npHrOTOBJIeHHH
 
06pa3UOB H nOJIe3HbIe 06CY)l(AeHHH.
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PYKonHCb nocrynana B H3AaTeJIbCKHH OTAeJI 
12 HOH6pH 1987 rona, 
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T'opnenaã B;H., HrY)KID:ICKI1M lI.C.	 P14-S7-S03 
Opaearapoaanmae Mo,nenbHble narranasre 
MeM6paHbl ,r:r,JIH neirrpoaor-parpauecxax I1CCJIe,noBaIUlM 

B HacTOHmeM paõore npOaHaJIl13l1pOBaH orrsrr rrpl1rOTOBneHI1H opa
earaponaanstx MYJIhTl1JIaMennHpHblx nl1IIl1,nHbIX CTPYKTYP (MeTo,noM 
I1CrrapeHI1H paCTBOpIITeJIH 113 pacrnopa) nrra HeMTpOHorpaePl1QeCKI1X nc
CJIe,r:r,OBaHliH. Crenens opaearanaa MeM6paH orrpenerranacs MeTo,r:r,qM' 
,r:r,liePpaKUlili HeHTpOHOB. flOKa3aHO, QTO nna norryxeaaa asicorcoopaeara
pOBaHHhlX 06pa3UOB (M03aliQHOCTh - 2o) neoõxoznrsro nozrnepacaaars 
,r:r,OCTaTOQHO ManOH CI<:OpOCTb acnapenaa pacraoparena na pacraopa, KO

-ropaa aaancar OT cpenaero xornorecraa ôncnoea B MYJIbTliCnOHHOH 
CTpYKType. Haõrnonaerca 3aBliCliMOCTb creneaa opaearanna õacnoea 
OT COCTOHHliH nonnoacxa. ,nnH nonyueana asrco xoopaearapoaaansrx 
06pa3UOB TaK)Ke neoõxonar-ro rronnepzcaaars rexmeparypy nparoroane
HI1H 06pa3UOB asnue TeMnepaTypbl rrepexona rerrs - )Kli,nKliH KpliCTaJIJI. 

Pa60Ta asmormeaa B Jlaõoparopna HeMTpOHHOH ePli3l1Kli OHHH. 
Ilpenpaar 06'be,nHHetlHOrO IDICTKfYTa H,nepHhIX HCCJIe,nOBaHHH• .uy6Ha 1987 

Ilepenon T.C1>.,np03)J;OBOM 

Gordeliy V.I., Yaguzhinskiy L.S. P14-S7-S0a 
Oriented Mociel Lipid Membranes for 
Neutronographical Studies 

The experience acquired in prepairing the oriented multilamel1ar li 
pid structures (by the method of ·evaporation of a solvent from solition) 
employed in neutron-, X-ray diffraction and NMR studies is analysed. 
A mosaic spread of multilayer structures was ineasured by the neutron 
diffraction method. A slow velocity of evaporation of solvent from solu
tion, which depends on the number of bilayer in multilayer structures is 
shown to be essential for the preparation of high-oriented samples, The 
dependence of mosaic spread on the state of substrate has been observed. 
The temperature needed for prepairing high-oriented samples must be 
higher than the temperature of phase transition from gel to liquid crysta1. 

The investigation has been performed at the Laboratory of Neutron 
Physics, JINR. 
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