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BBelIeHlJe 

B Ha~ane ce~eCHTHX rO~OB yc~ ~a HCene~OBaTe~ea /1,2/ 
6wm. c~PMYJIHpOBB.lm. ~OCTl:!0-40SSll'maJl MO~em. 6HO~OI'K'ieclI'.HX MeM

6paH. Cor~CHO STOt MO~enH BaZHeimHM CTpYKTypHHM KOMfiOHeHTOM MeM

6paHll SiBJIlleTCH "~" 6HMO~eKY.mrpBHi enol (.mum::&BHi 6HCXOI), 06
~~ nO~BHaHol MO~eKY.mrpl:!ol CTPYR~t B nnOCROCTH MeM6paBH. 

BBaHMRoe pacno~oxeHHe MO~eKY~ ~a B O~HQM ~oe H C~eCTBOBaHBe 

H XapaRTep ~e<PeRTOB (Hapymemrll npOCTpaHCTBflHHOI CTpYRTypll), O~HaRO, 
~O cn nop OCTaJOTCH npe~eTQM 8RCnepOeHTanHillC Hcc~e~oBaHlil:lt. B Ha

CTOS:llllee 1!peMll BCTpetJaJOTCH ~Ba TEa BSrJtff,ll;O;S Ha ~$KTY B MeM6paHax. 

Cor~HO O~OMY liS HHX B ~HHX MeM6P~ax c~eCTB,yDT ~e<PeRTY TH
na nop, npOHHSIlBa,ll)ltlfX ..~" MeM6pBHY 3,4/ H OTBeTCTBeHHllX sa 

npo~aeMOCTl> 'DICTllX. qJoCillOJ.ll!JIltItHillC MeM6paH .lVllI BO~, HOHOB, ~I'liIX 

Mo~eKY~ • .npyraa: I"'.ro1llla HCene~Q~TMel, nO-l3llJtHMoMY, Ha~aa: C MaK
(}a~e~a, MaR-KoI:\H~ H JIemma 5,6/, ~ePJIIHB8lOTCH 6Mee C~OltHoit 
Mo~ea, cor~Cl:!O KO'$.'opoi Mo~eRY~ JIBJI:IIJl;a 06PasYJDT "~oMeHll", COCTOSi

IlUIe HS nnOTHO yIIaROBaHHHX. OltHRaROBO H~HeHHllX (no OTl:!OmeBlUl R s
MeJIJDIpHOI nnocRocTH) Ha~a.nHllX y-qacTItOB (6DlItaturnx It nOJXf!pHllM ro

~OBKaM JIItIllQ(OB) yr~eBo~opo~HllX o;eneit, a pon ~e<PeItTOB RI'paJOT nepe

XO~Hlle 06~CTR, pas~eJIIIDIIlte coce~HHe ~OMeHll C pas~aIOOlli!MHCH OCHMH 

CMeKT~eCItOro yno~o~eHHa. ApryMeHTaMR B nDnsy 3TOt TO~ speHHa 

~EaT pesynTaTY 3ITP-3RCnepHMeHTOB, ~o~eHHHX. C nOMo~m CnHHOBllX 
MeTOR (1!peMJ'[ lI!lrl:SHH ~OMeHa .> ro-8 C ) 5/, H ~Tepa.nHaJl ~aKIJ;IIL'I 
peHTreHoBcKlIX JIytIe!, 06HapyllDIBaDQaa: ~sHYI p$eRc C d = 4,6 1, 
XapaRTepHYI .lVllI 1IOJ,ltKHX napa<PRHOB, o6pasYJl!IIIiI.X ~OMeHll C nap~enl:!ol 

~~ol o;enel. O~HaRO 3RcnepHMeHTll no peHTreHoBcKol HMaMMJXf!pHOI 

~a.KJ.J;mI Ha MYnTHcxolHYX JIItIllQ(HllX cTpYRTypax, npe~npHMTye C 

o;Ml>1O onpe~e~eHIl:Si pasMepa ~OMeHa,:iLIllI XOTSi 6y o6HapyxeHHa ~$R

TOB B 06~T' :gasMepoB 30-80 1., ~o c~ no~ He ~aBaD nO~OEHTMl>HHX 
pesynTaToB 67. B 1984 r. B.r.HBKoB 7,8 npe~o~ MO~em. ~aMII[
~eCKOa ~cTepHOa (~QMeHHOa) OpraHHSBIUllI 6H~OSi, ROTOpaa: nOSBO~ 

~aTl> oo;eHKH pasMepoB ~OMeHOB H ~$RTOB H CTHMYJIHpO~ nOCTaHoBKY 

OIIHCYBaeMOrO HREe HetTpOHOI'p~ecKOro 3RCnepHMeHTa. 

Maxoyr~oBoe ~~sHoe pacCeSiHHe peHTrel:!OBClI'.HX JIytIel :iLIllI HeiTpo

HOB SiBnHeTCH H8H60,ee npmMHU MeTo~OM Ha6~eHHa ~OCTaTO~O KPynEHX 

Heo~Hopo~HocTeA /9 . Qitl:!aRO ,lI;J.DI ~aHHoA sa.n;a'DI npHMeHeHHe HeATpoHoB 

SiBJIJ1eTCSi npe~O~'lHTem.lruII, TaR KaR nOSBOJIIieT c~eCTBeHHO nOBliClIITl> 

KOl:!Tp8CT lIICRQMHX ~$KTOB H 'leM CBUHM nOBllCHTl> ~BCTBHTMl>l:!OCTl> 

8RCneplllMeHTa. 

Ilpll SRC'l'paIIO.lllllpOBsmlOt R HY~eBOt ~e BeRTopa pacceSiHHa 

1 . "';;/i.Mn.. &/il, (6- pM paCCemmJl, a - AiIl'/lUi BOJIBliI 11301Y'1e:a:HSi) 

lilotJIlilit"ufiJi,iD RHcrdTYT I 
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U(,BWX 6{;:.RllOBII.' I 
. _611SJlJ.zcrEBA , 
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JlHTeHCJIlmOCTl> IISJlY'IeRll:S:, pacCeJllIlIas: e,1.Ol.XBll;el 06'LeMa l13JJY'IaeMOI'O :ae
llIeCTBa, .JJ;ae'1'ca: COOTHOmeOeM: 

- - t.. ./}LJ (9=0) = l~·n,.. - (F-fl) V , (I) 

r.1l;e .i.~ - lIHTeHClIlmOCTl> Da.JJ;a.DI{erO Ha o6paseD; I13J1Y'Iemm, It- - 'lJI0Jl0 

Heo~opo.JJ;BOCTel B 8,ItiIHJDl;8 ooo,ElMa, V - OO'LeJf o.JJ;Hol BeO.JJ;B0p0.JJ;Bocn. 

;-~ - PaaHOC'1'l> nxoTHocTel ~ pacCeJlRlI:S: B HeO,JJ;HOpO.JJ;BOC'1'1I II 

B cpe.ll;BeM DO 06pasn;y. !tipa:a:eoe (I) Jll!JIlIe'1'ca: .1I;OCTaT01lHO XOPOIIIiDI 

npll6J11'lr.8oeM.I!.JUi It· V <.<. I. 1'.8. TOr.1l;a, XOl',lJ;a XOBIl;eHTpmtm BeO,JJ;HD

po.ll;BOCTel .JJ;OC'1'aT01lHO OSM. IIocxOJI:E.lty 8IIlIJnI'l'Y.JJ;8 p80CefIBIJI (II ee 

nx<;l'1'BOCTl» CYI'eCTBeHHO Sa.BllCIIT 0'1' BIl:.JJ;a IIsJlY'IeBIJI (peBTreH. HelTpo-

Hli). Ha6J11U{a.aa lIH'1'eHCJIlmOC'1'l> '1'ax&e oqem. ClUbHO ( 1- (.P-fV:L ) 
O'1'JIl[qaeTCB: ~ ..:eyx BB,II;OB lI3JJY'IeRll:S:. ECJDI lIpl[mIU. '1:'1'0 ..e4lex'l'H B 

M~PaHax .IlYQ'1'1l UlI SSllo.meHil Bo..ol (B e.lY'iae HeitrpoBoB XOH'l'paC'1' 

CTaHOBll'1'CJ! oQo6ellllo 60JW11:D DPlI IICDO.lll>SOBaBliIll TU8J[oi BO.II;Il l>.z,O ). 
TO JIeno C~l> BeJIlI'lJIHy OD.ll;aeMOl'O acppeK'1'8, npODOPQJIOHa.:IIl>HOrO 

KOH'l'p8O'l'Y (J'f,l- .I!.JUi ~a c.lY'IaeB ('1'86.1:.1). IlQRo, 'lT0 npll DOllCKe 

.1I;.XTOB, SeJlOJlB8HHliX BO.JJ;Oit. npIIMeHeoe HelTpoHOB .11;a8'1' lIpJDIepHO 

3O-xpa'1'md BrlIl.'p.IlIII B ltOH'1'p8C'1'e, tITO MOlleT D8U pellaJll{ee SHatIeHlIe 

npll BHDo.meHIIII 3Kcn8PB11eH'1'a. 

T86.l1l1Il;a I 

Cp9.1(8 118lPeK'1' (J'-f'sr xIO-2O(CM-4) COO'1'HOlleHlIe 
l(Qelt'1'OB 

HelTpoHil peB'1'reH HelTpoBH/peB'l'reH 

1l'.l:eBO.1I;O
pO.ll;Hlle 

tJzO 45,2 .~ 31,4 

D;eDII n;yc'1'O'1'a qII6 67,0 1,7,10'=3 

1I0JIIIpHile 

ro.l:o_ 
2).10 

n;yC'1'OTa 

2O 
z 
8 129 1,62

! 

324 169,0 I,9.ro-2 
---'----------------

2. JIa.'l'@PUIH I MeTop 

iV"n1'Ualle.u&:pHaJ! c'l'p)'lt'J.'YPa l'O'1'OBllJ£8.Cl> IS XPOJlaTorp~ecXI 
'lJIC'1'oro JIeD;I'1'lHa (,JtIIlIa.:a::&MITOJUlf>o*'1'lr,ltIitlIXoaBa-ltPPC) no lIe'1'O,JJ;IKe, 
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6DSxoi K OIIllcaHHol B /ro/. 10' P8O'1'Bop JllIDII.JJ;a B S'1'aHOJIe, HaReCeH

HIlI sa ltBapIl;eBYXl DO.ll;JlOllKy (24x24 .. ). lle,JJ;JlellllO 1ICDapa.nca: DPlI '1'eM

nep8Type T == 700C (BI:llIIe TO'lXl Kprupr8). ,!l)m: DO.IY'Iemm BIlCoXOOplleBT1I

pOBaHBHX o6pasD;oB npIIMeHRJIacl> npoD;eltYPa Me,JJ;Jlelllloro O'1'ZHra /11/. 

MOSaR1IROCTl> MYnTltJlaIIIeJLllliPHOI C'l'pYK'l'YPll (lilBplma pOXlBI'-pacnpe.JJ;eJIe

mm H8 DOJIOBHBe BIlCO'1'll) COCTaBXHJIa npBMepHO 2°, Cyxol Bec ~a B 

'!'pex npHI'oTOBJIeHHliX o6pasD;sx COC'1'~(5Q±a)Mr. 

~ XOH'l'pOJIa sa"co.JJ;epzaHHeli BOltH B 06pasD;e DPBMe~ca: I'epueTR'l

HIlI XBaPD;eBHI XOHTeAHep. ,a .1I;He KOTopoI'o nOMelllanca: HacllllleHHlll BO,JJ;Hlll
tpaCTBOp COD Kz S0lt 7 2 , DO,MepllllBa.!1lVd: B 06'I>eMe XOHTeIHepa 0'1'-

HOCIITeJIbHYD B.lUlJI[HOC'1'l> I"If' :: 9'7%. HSllepemm sa KWII;lI;OM oClpasD;e BeDCl> 

npll .JJ;BYX SHa'lemmx OTROClITenHOI BJIa.z:a:OCTII: "t = 9'7% (B IIapax z>.. 0 ) 
11 "I' = 0% (B xOH'l'eAHep nOllelllan8Ch If Os- ). 11 npll .JJ;:eyx TellDepaTY

pax 230C ("TBep.JJ;BJi" Lpl -<Pasa) II 550C (nD;ll;ltBJi" L.,L -<Pasa). KoHT

pon sa (pasOBllM COC'l'omnJ:ell 06pasD;OB BeJIca: DO IlOJIOEeHlDJ JtiDlJpaKD;lIOH-

Horo p$eKca 0'1' yrJIeBO.lt~O~ D;eJIel ( J = 4,2 AB t,o'-4lase II 

t1. = 4,6 1. B L~ -4J.ase 3). Ha YCTaROBJIeHlle paBHOBeClIIIi IIpli sa

.JJ;aHHHX 'Y' II T OTBO,ltlIJIOCl> He lIeRee 2 'l8OOB. 

HeitTpoHHlle R3l1epemm DpoBO.JJ;RJllICl> Ha BpawmpoJIEI'l'HOM c,e4jPD

MeTpEl lI~oyr~oBOI'o pacceaHBX Ra RMDYnCHoli peaxTope HEP-2 I , 
IJyqOK HelTpOHOB, na;n;a.DI{RX Ha 06pasen, KOJl.ll1DlllpOBanca: .JJ;O .lI;IIaMe'!'pa 

22 MIl, DOTOR TeDJIOBllX HelTpoHoB (RH'1'erpan DO CDeKTpY) COCTa.BJmJI 

3,2.IQ7 CM-2 c-I • PaCCTomme 06paseD; - .JJ;eTeKTOp COCTaBJmJ.[O 

10.63 M, 'ITO DOSBOJlRJlO BeCTII C'LeMRy B RBTepBane .JJ;JlJIH BeltTOpOB pac

CElJi1m.li 0,02 !!i 'f ~ 0,4 A-I. OI.eMKa XWII;lI;OI'o 06pasD;a pery.mtpHO 

( ~ 'lepes 5 MltHyT) 'lep8.JJ;oBaJIacl> co c~eMKol C'1'aH.JJ;apTHoro paCCellBa'1'e

JIa, B xa'leCTBe xOTopoI'o BCD0Jll>30BanCB: lIeTaJLlIIIl!ecKRI BaBa.JJ;IDi. OI.euxa 

OltHoI'O 06pasD;a IIpo.JJ;~Cl> npRIIepHo 10 'l8OOB. 

OClpaCloTxa SRCDepHMeH'1'aJIbHllX .1I;a.HmIX BttJIID'lana lmeceHlle IIOnpaBOK 

Ha lIepTBoe BpeMH perzcTPRP~el CIICTeMll 11 HOpMBpOBKy Ha C'1'aH.JJ;ap'1'HliI 

paCCeRBa'1'en. Tax xax D;enm sxcnepRMeH'1'a 6HJlo 06HapylteHlle lt8lPeXTOB, 

cO.1l;epaaIItBX 'Zt 0 • 113 pesyn'1'aToB C'I>eMltl[ BJIaZHOI'O o6pasD;a (1' = 
= 9'7%) BIl'lJITanRCl> pe3yn'1'aTll 1I3MepeHRI "cyxoI'o" 06pasD;a (,." = 0%). 
TaM CaMHM 06ecne'lRBanocl> EH'lRTaHHe He TOJIbRO ~Ra YC'1'aHOBKR, HO II 

RH'1'eHC1IBHOCT1I pacceaHHH Hel'rpOHOB OT nycTol RmBeTll 11 "cyxoro" JIHnH
.JJ;a. Boa OCTaBmBHCH DOCJle EH'lR'1'amm RH'1'eHC1IBHOC'1'l>, TaxDM 06pasOM, 

CBlI3a.Ha C BHElcemreM BOltH B MYnTltJIBMeJIJIap:ayll CTpYK'l'YPY. 
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3. PesyapTSXR I 06cyxneHge 

Ha 	plc.I llpe~CTaBHeHa SaBRCHMOCTb Is6RTO~HO~ IHTeHCIBHOCTI 
0I ( r) OT rlo ~ O~Horo IS 06pasUOB (.Ii 2), nO.JIYlieHHaH llpl 23 C I 

550C (B "TBep~o:l!:" I "lBlI,ll;Ko:l!:" qiaaax cooTBeTcTBeHHo). B "TBep~o:l!:" lJlase, 

PRc.I. M36RTo~H8.fI RHTeH

1.0, , 

.O! ~ 
0,5 

, 
! I 

\'oJ... 

I I 

I I I 

CIBHOCTb M~oyr~oBoro pac
Ce.fIHRH HelTpoHoB (BOSHRKa

KIIlaH llpl YMalltHeHID'I 06pas

ua) B SaBRCHMOCTI OT "I
( 9= ('fir ,;,';, '% ) / .A. ) • 

(06paseu.li 2 - 8,7 Mr/c~ 

~ ~ 
9 

2 
I 

~, 

T ~99 9 9 

MYJIl>TUaMeJI.lIHpHo:l!: cTpYK'ry
pR ,lUlPC). "I" - B L"I.. ~
se, "2" - B ip.' ~se. 
I (q) - B OTHOCIT8JlbHllX: 8,n;H

0,6 1.0 1,4 1.8 q2, 10 3, ,&-2 Hl1IIl;ax. 

B llpe~~ax TO~OCTI ISMep8HR:1!:, Is6RTo~O:l!: RHTeHCRBHOCTI He BOSHRKa

eT, ~TO YKasRBaeT Ha coxpaaeRRe BRCOK01.t CTerreHloI yrro~o~eHHOCTI 


(O~HOpO~HOCTI) U8lltMO~eKy~Ho1.t yrraKOBKR ~OB B IIJ.[OCKOCTI U8M6pa

HR llpl YM8lltHeHID'I 06pasna. B "Jm,lJ;Ko1.tn L", ~e R36RTO~H8.fI RHTeH


CIBHOCTb xopomo Ha6~aeMa. AH~0~8 peSYJIl>TaTR rro.JIYlieHR I ~ 


~ByX ~yrRX 06pasD;OB. ~e aqxpeKTa B L//-{{lase I 8ro OTCYTCTBRe 

B L,;. -{{lase rOBoplT Tarute B rrOJIl>sy Toro, ~TO 06HapYllteHHH8 HeO~HOpo~

HOCTI llplH~elltaT C06CTB8HHO 6IC~OD. 


Ha plc.2 iS6RTO~H8.fI RHT8HCIBHOCTb llpe~CTaBHeHa B T.H. IIHb8
Koop~aTax /9 . ~HO, ~TO B STOM llpe~CTaBHeHID'I aKcrrepHM8HT~HR8 
~aHHHe xopomo OIlRCRBaDTC.fI ~e1.tHo1.t SaBRCHMOCTbD, ~TO rrOSBOJIlleT BOC
rrOJIl>SOBaTbC.fI IHHbe-arrDpOKcBMaUHe1.t ~ anpe~~eHHH rrapaM8TpOB, xapaK
TeplS~ Ha6~a8YHe HeO~HopO~HOCTI. ~ HeO~HopO~HOCT81.t, pacrro~o

llteHHHX B IIJ.[OCKOCT~J. noc~e ycpe~H8HRH rro OpleHTaIJ;mIM, rmn.8-aITllpOKCI
Mau;RH HMeeT ~ /10/: 

I(9} = I(o/~? (-rLtf
/ /.2 ), (2) 

4 

PRc.2. Hs6RTO~H8.fI 	IHTeH
o 
- CIBHOCTb M~oyr~oBoro pac
CT 

Ce.fIHRH He:l!:TpoHoB B rlHbe;; 1,2 
co llpe~CTaBHeHRH. (06paseu 

.Ii 2, 't = 97% 'lJ~O, 
LtJ,. -{{lasa). 

1,4 

1,0 

0,2 

01 ' 
0,6 1,0 1.4 1,8 q2,103, ,&-2 

r~e ~! - p~C RHepIJ;l'!R HeO~HOpO~HOCTI O,!,HOCITeJI1>HO OCI, npOXO,Wl
me:l!: ~epes ee ueHTp T.fIliteCTI I nepneH,ItllKYJIIlpHO:l!: IIJ.[OCKOCTI MeM6paHR. 

3Ha~eHH.fI napaMeTpOB 1 (0) I ~! ' HalneHHHe MeTO~OM HaHMeHbillKX 
KB~aTOB, rrplBe~eHR B Ta6~.2. CPaBH8RR8 M~ c0601 H~8HHHX SHa

Ta6nu;a 2 

06pas8U 	 1 (0) (meI ) 0 yf- Ha CTG
B a6CO~HRX f<1 (A) rreHb cB060
emllililIIax lIH 

.Ii I 0,48 ± 0,06 29,8 ± 2,6 1,1 

.Ii 2 0,34 ± 0,09 29,7 ± 6,9 0,5 

.Ii 3 0,28 ± 0,05 26,7 ± 3,8 0,8 
cpe,IUlee BSBe
meHHoe ~ Tpex 0,36 ± 0,04 29 ± 2 
06pasuoB 

~8HJd ,l1,Il.fI 3 06pasn;OB nOKaSRBa8T xopomee (B llpe~~ax Omx60K) cor~a
cle ~ p~COB RHepnHR, HO HeCKOJIl>KO xy~ee ~ IHTeHCKBHocTe1.t. 

nOcxe~Hee, BepO.fITHO, CBHSaHO C rrorpemHOCTbD onpe~~eHHH MacCR ~

~OB B 06pasnax. 
~He1.tmee 06c~eHK8 peSYJIl>TaTOB Tpe6yeT llpKMe~eHHH MO~eJIl>

HHX llpe~cTaBHeHd. MH orpaHl'DlBaeuC.fI ~BYlII1 uo~eJIllMR - rroplcTo1.t UeM

6paHH I ~acTepHo1.t CTpyKTYPR C llpOTHEeHHHMR KOJIl>D;eBRMH ~eiJleKT8MH, 

pacrrO~OllteHHHMH B6~SK nOBepXHOCTI MeM6paHH (pRc.3), K 6y~eM rrOJIl>SO

BaTbC.fI cpe~mom SHa~8HlJJD1li1 fl.! JI I(O) (CII. Ta6~.2). 
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PRc.3. llonepe~ paspes 

MeM6paHH C ~~eKTaMR B 

KAaCTepHOI MO~~. 1 - BO

~a; 2 - yrJIeBO~Opo~HHe ne

ill[ ~OB; 3 - nOJIllpHHe 

rOJIOEU ~OB; 4 - ~~K

Tll. co~ep:r.aJItHe BO;n;y; S, 
nonepe~oe CeqeHHe ~~K

Ta; .1..:1 - pasMep ~~eKTa. 

06p~eHHHl K nOBepXHocTH 

yrJIeBO~opO~Horo CXOH. 

3.1. Mq.n:e,m, nowoTo! MeM6'QaHH 

B 3TOI MO~~ IIPe~nOJIaraeTCH. qTO ~~KTll - CYT:& J:tHJIRB;IJJ>~ec
De nopll pa;ltlfYCOM R,.. • npOHRSll:saDIUIe MeM6paHY HacKBOS:D. 0e:D UHJIRH,IJ;

p~ecKol nopll npe~OJIaraeTCH nepne~~Hol ~OCKOCTX MeM6paHH. 

TOI';lla Pa;ltlfYC nopll 1<1, = (2'.1l.1- 4I t 06'l>eM V =1f'K/-. e =158. 103A3. 

r~e ~ TOJIlIUIHH ~oqio6HOI 06JIaCTX MeM6paHH B I..J,. ..q,ase nplUllITO eZ 30 t )laJIee. C nOMOIlU>BJ (1) HaxO,ItBl( ROHlleHTpaIJ;lIll nop: 
I/o) 

n. = tP-fl )1. V:t = 2.88· lO15 
eM-

3 
• ~OJIIJ 061>eMa. SaHl!

'l'YBJ nopaMR, fl.. V = 4.6' lO-4. gCJIO nop Ha 1 cJ?- o~o! MaM6paHH
9~ = n.J :: I.4.10 eM-

2• I';lle tit::. 50 A - nepHo~ MYJIl>TlLlISMaJJ:JI.liPHO! 

CTpYKTYPll, H. HaROHen. ~OJJl) ~01ll1:UtH. SaHRMa9IIyJJ nopmm. 1l/1f.1l,,2.
4 = 7.4'10- • lloCJIe~ B~a onpe~eJIHeT npOBBIJ;aeMOcT:& MeY6paHH 

~ MOJIeXYJI BO~ 116/: 

p = ~, Sp :: 7.4.lO-2 CM/c , (3) 

r~e :2) - R03rI$lInIeHT ~3lm MOJIeXYJI BO~ B Bo~e ('Z>=5,02'IO-5c~/c 
npx T = 50

0
C). ~cnePllMel":t'.re,m,HO YCTaHOBJIeHHOe SHaqeHHe

3f' = 1.7.10- CM/c 117 OT Mo~e,m,Horo OT~aeTCH B MeHhmym CTOpO-

HY no'l:'l']1J B 50 pas. T8KI!M 06pasoM, Ha6JIJl,lla9Ml:le Han HeO~BopO~HOCTH 

He MoryT 6llT:D 06~CHeHH B PaMRax npOCTO! MO~~ nopXCTO! MeY6paHH. 

3.2. KJmcTetmM MOJIeJll? 

9TOI MO~eJIR conpazeHH C paCKpHTHeM ~oqio6Horo CJIOH MeM6paHH I npo

HllltHOBeHHeY BO~ B Hero aa HeKOTOpyll rJIY6HHY. H3 coo6pa..eHHi CliDoIMeT

PRH cxe;n;yeT OlnJ,ItaT:&, qTO no~06HHe ~~eKTH OKpyxam KJIaCTepli B ~OC

} 

KOCTH M9M6paHH co Bcex CTOPOH. 06pasYH SaMRHYTl:le KOHTYPI:l. B KaqeCT


Be npOCTe~e! MI:l pacCMOTPHM MO~e,m, RonueBOro ~~eKTa. COrJIaCRO 17/, 

nonepe~oe CeqeHHe ~eq,eRTa S(..= 21 12 (pIC. 3) • a pasMep ~eq,eKTa B 


ce'leHRH 2 t:l. :E 7 '" 
A. 'ITO SHagTenHO Mem.me Ha6JJlUtaeMOrO pa;ltlfYca 

KHep~. B 3TOM c~ae C ~OCTaTO't{HO! CTeneH:&BJ TOqHOCTR MI:l MOZeY 

nOJIaran cpe~ pa.ztRYC Konna ~ Pa.D:xycy KHepuo. Tor~a 061>eM 

~eq,eKTa V:::: Jf..trIl, .S, = 3,8' lO3 K3 ("'120 MOJIeKYJI BO~). llOBTOpIDI 

HHKJIaItIQI. npoBO.ltlI[BlIllIeCH B npe~e! yo~eJIR. HaxO~: 

5.5 0 1018 3ROHlleHTpan;BH ~~eRTOB ~ eM- , 

~OJI!I 061>eMa. SaHHTM ~~eRTa,MiI!, It. 11" = 2, I. lO-2 , 

gCJIO ~eq,eRTOB Ha I ~ yeM6paHH ns = 2,7'lO12 CM-2 

IIJllI gCJIO ~eq,eKTOB Ba I ~ MOHOCXOJ1 n,/I.. ::: 1.35.1012 CM-2 • 1., 

IfJrOIQa.D::D RJIacTepa. OXBaqeHHOrO ROnueBI:lM ~eilleKToM, SIC. Z fir 1(, 
:: 2600 i 2 • llPHHRMM. 'ITO Ha KruJO(ylD MOJIexyJIY ~a npnO.ltll[TCH npx

MepHQ 50 12 nOBepXHOCTH MeM6paHH. MI:l no~aeM OneHKY gQJIa MOJIeXYJI 

B O~HOM KJIaCTepe n~ r- 50. X gCJIa yrJIeBOtOpO~HHX nenellt'} "'" 100. 

HaRoHeu, eCJIR Il:pilHl1T:D npe,Jt.lIozeHHYD B 17 oneHKY TOJlJItKHH Konna 

~ 7 1. ~ nOBepXHOCTX o~oro ~eq,eKTa. 06pallleHHOI K nO~HO! qacTX 

MeM6paHH. n~aeY OueHKY S1 ::: 1,3,10-13 c~; ~OJI!I nOBepXHocTlI, 

SaHHTMA~KTaMR. paBHa ~ = 12,/),. $1 = 0.16. 
B • I pasMepll RJIaCTepoB R R ~OJI!I nOBepXHocTx. SaHl!TM ~~eK-

TaMR. L 61:lJIR onpe~eJIeHl:l xs cOBepmeHHo .JU>YI'RX co06paJlteHRI:R-xs lIIl'Ipll

HH ~aKUl!OHHOrO p~eKca C d = 4.6 A. a :E - xs cPaBHemm. ~Oll\a
~e!, npno~CH Ha nOJllIPHYID rOJIo:ey ~a R BIl'DlCJIeHHl:lX liS ~:&e

npOillHAel. no~eHHl:lX xs MaHoyrJIOBOI JIaMeJIJI!IPHoA ~aRURH peHTreBOB

CKHX ~el R HeiTpoHoB. a TaKEe xs ~aHHHX no peHTreHoBCKol .ltllIPPaRURH 
Ha yrJIeBO~OpO~HHX uen:.a:x (d = 4.6 A). llpllBO.ltllMI:le TaM SBa't{emm. R. 
= 28,?±ot 5 Ax:E 0.14 HaxO,ltliTCH B OqeH:& xopomeM COrJIacRR C Hai
~eHHl:lMH HaMR. QnH~O He06xo~HMo oTMeTlIT:&, qTO H3 Hamero 3KCnepHMeH

Ta Hes~c~o OT 7.81 (H 6es ~OnOJIHRTe.zr.e,HI:lX npe~oJIozeHR!, B OTJIR

ge OT 7.8) onpe~9JI!IeTCH TonKO Pa.D:RYC RHepUlm ~~eKTa. llpll OTI:lC

RaHIIIlI .ltPYTIIX XapaRTepHCTKK MI:l nOJI:&syeMCHA~ 0 nJIOll\l:UtH ceqemm. 
KOJI:&na $" II ero TOJJllll![He. npXBO,ll;illIIl:lMli B .8/. B qaCTHOC'l'lI. ~ 
HBHM CBlIS:D C XSMepeHHl:lMR x MO~e,m,HO-SamtCliIMI:lMH B~HaMH lIMeeT B"I'fJt 

KaB: yze OTMeqaJIOC:& BO BBe~em. B KJIaCTepHOI MO~9JIH pon ~~K I 2 = I (0) • cI . ...L . L1 

I 
(4)(.P-Ps):t.. l,urRaTa xrpaeT nepexo~ 06JIaCT:&, pacnOJIar~MCH Me~ KJIaCTepan C 


EUCOKOI CTeneHhIl pery.lllqlHOC'l'lI ynaROBIUI: .JTIIlJHJOWX MOJIeXYJI • .n:~KTll B I';lle 2 a - cpe~HHi pasMep Konna. 
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PRc.3. llonepe~ paape3 
MeM6paBH C ~~KTaMB B 

~CTepHOi MO~enH. I - 00

~a; 2 - yrJIeBO~Opo~HHe ueSc 
JI.I1[ JmlIB:,1J;OB; 3 - nOJll!PHHe 
rOJIO~ JmlIB:,1J;OB; 4 - ~~K
Till. co~epza!ltlle B0m'"; S.. 
nOnepe~HOe ce~eHHe ~~K

Ta; .I. A - paaMep ~eqJeKTa. 
06p~eBBHI K nOBepXHOCTB 
yrJIeOO~OpO~HOrO CJ!OH. 

3. I. MolleJIl? nopBCToi MeM6pa1m 

B aToi MO~enH npe~nOJIaraeTCH. ~TO ~~eRTs - CyTD ~~ec
ue lIOpill P~COM R,.. • npoHHaillBalJltBe MeM6paHY BaCKOOal>. Ocl> IUUlB.H,IJ;

p~eCKoi nopill npe~lIanaraeTCH lIepne~Jll!PHo! llJ!OCKOCTB MeM6paHH. 
Tor~a p~c nops 1<.10 = (2'. Il,. = 4I 1. 06'l>eM V = 1rK,,~. e =158. ro3t3 , 

r~e ,JUDi TO.JJlltHIlll I'B,l{poqio6HO:lt 06JIacTlI MeM6paBH B LrA..{pase npmm'l'o e.z 30 A. ,Ua.n:ee, C nOMOllU>1D (I) HaxO.ItHM KOllI{eHTp~ nop: 
I(o)n. - . = 2.88'1015 CM-3 • ~OJ!ID 06'l>eMa, aaBH- (P-f1 )~. V.t 


TYID lIOPBMll, /l·V = 4,6·lO-4. ~CJ!O lIOP Ha I ~ o~o! MeM6paBH 

II.s = n.J = I.4.ro9 

CM-
2• I',lte dz. 50 A - nepBo~ MYJ.tl.TBJIaMe.nJIJipHoi 

cTpYRTYPs. B. HaROHen, ~OJll) llJ!01il~. 3a.HlBf8euyJ:1 nopao. Sp= /ts1f'.1l,,2. 
= 7,4·ro-4 • lloCJ!e~ BeJllIlDtHa onpe~eJI.S:e'l' npOHBn;aeMOC'l'l> MeM6paBH 
,JUDi MOJIeRyJI BO~ 116/: 

p = -;04, Sp = 7.4.ro-2 cM/c , (3) 

r~e 2) - KOa~eH'l' ~aHH MOJIeRyJI BO~ B Bo~e (~=5,02'IO-5~/c 
npB T = 50°C), ~cnepXMeH'l'anbHO YCTaHOBJIeHHOe aHa~eHHe 
f' = 1.7'10-3 cM/c 117 OT MO~6J!l>HOrO OT~aeTCH B MeHDmyD CTOPO

Hy- nO~B B 50 paa. TaRBM 06paaoM. Ha6.;rmmaeMHe HBMlI HeO~OpO~OCTB 
He MOryT 6il1'l'D 06~CHeHH B paMKaX npOCTO! MO~enH lIOpBCTO! MeM6paBH. 

aTO! MO~eJ!B COnpaEeHH C paCKpVTBeM I'B,l{poqio6HOro CJ!OS MeM6paBH B npo
HKKBOBeHKeM oo~ B Hero Ha HeKOTOpy.v r~6BHY. Ha co06paxe~ CBMMeT
PmI CJ!9,ItyeT Ollti!ltaTD, ~TO no~06HHe ~e<fJeKTilI OKpyxaBl'l' RJlaCTepill B llJ!OC
KOCTB MeM6PaHH co Bcex CTOPOH. 06paaYR aBMKHy-TRe KOHTYPR. B Ka~eCT
Be npocTe~eA Mill paCCMOTpBM MO~6J!l> KOJ.tl.neOOro ~~KTa. COrJIaCHO 17/, 
lIonepe~oe ce~eHHe ~$R'l'a 51;. ~ 21 12 (pBc.3). a paaMep ~$KTa B

} 	 o 
ce~eHlllll 2 ll. ~ 7 A. 'ITO aHa~TeJ.tl.HO MeHl>JIIe Ha6.:rmmaeMoro p~ca 
KHepD;HH. B aTOM c~ae C ~ocTaTo~Ho! CTeneHbID TO~OCT. Mill MOZeM 
nOJIaraTl> cpe~ p~c KOJ!l>D;a paBHHM P~cY KHepD;HH. ToI',lta 06'l>eM 

30~~KTa V:::::~1f'!l,·Sc. =: 3.8 103 A ("'120 MOJIeRyJI oo~). llOBTopIDl 
:emtJI8,ItIO[. npoOO~lllIDIeCH B npe~el MO~eJJ1l. HaxO,ll;l!lll: 

KOllI{eHTpan;BH ~~KTOB ~ = 5.5'1018 CM-3 , 

~OJIfI 06'l>eMa, 3aBlITaa ~~eKTaMB, n·V = 2,I o ro-2 , 
o lOI2 2~CJIO ~~eKTQB Ha I q,.2 MeM6paHH f'Ls = 2,7 CM

1!J.!H 	 ~CJ!O ~~eK'loB Ha I ~ MOHOMOS n'/tL '" I,35 o roI2 CM-2 
o 1.-

IlnODla.D;D RJlac'l;'epa, oxaa<reHHoro KOJ!l>D;eBillM ~~KTOM, SI(. =w I?, 
2600 i2• llpl!Hm4a1I. ~TO Ha K8.W"ID MOJIeRy~ JmIIll;Ita npno~TCH npB

MepHo 50 ~p nOBepJOiOCTB MeM6paBH. Mill no~aeM onemty ~CJIa MOJIeRyJI 

B O~OM RJIaCTepe nO. -- 50. 11 ~CJIa yrJIe7opo~HIilt uene! 1I.'l. A- 100. 
HaRoHan. eCJJ1l npBHHTl> npe~olleH:f.lYD B 17 OneHRy TO.JJlltHIlll KOJ.tl.na 
~ 7 1. ,JUDi lIoBepXHocTH o~oro ~~KTa. 06paOleHHo! K lIOJIfIpHO! <raeTB 

MeM6paHH. n~aeM oueRRy S1 = I.3 o lO-I3 c,.2; ~OJIfI nOBepXHocTB. 

SaRliTM:A~KTaMB, paaaa L. = 12'/;1..,81 = 0,16. 
B ' I paaMepilI RJlaCTepOB I? B ~OJIfI nOBepXliOCTH. aaBlITaH ~~eK

'laMB. :E 6il1J!B onpe~eJIeHH Ba COBepmeHHo ~co06pa.1le~:R-Bs IIlHpH
HH ~a.IW;ilOHHOro p$IeKca C d = 4.6 A. a z: - B3 cpamteHBH llJ!ODla
~ei. npBXO~CH Ha nOJIfIPHYK> rOJIoay J.IWIH.lta B ~CJ!eHHHX Ha q,ypl>e
npoqiBJrel, lIo~eHHHX Ba MaJIoyrJIOBo! JIaMe.1!J!l1PHol ~ peHTreHOB
CRBX ~e! B HeITPOHoB. a TaKEe aa ~aHHRX no peHTreHoBcKoA ~~ 
Ha yrJIeBO~Or~HIilt neJmX (d = 4,6 1). llpBBo~e TaM SHa<reHBH R. = 
= 28, ?±a,5 B:E = 0,14 HaxO~TCH B o<reHl> xopomeM corJIaCl'Il! C aai
~eHHHMB HaMH. ~H~O He06xo~o OTMeTRTl>. <rTO B3 Hamero 3KCnepHMeH
Ta He3~C~0 0'1' 7.81 (B 6ea ~OnOJ!HRTeJ!l>HRX npe~noJIoxe~. B OTJIH
'llI:e 0'1' 7, 8 ) onpe~eJ.tfIeTCH TOJ.tl.KO p~c KHepD;mI ~~eKTa. IIplI OTilIC

KaHIDI ,l1JlyrIDC XapaKTepBCTlDt Mill lIOJ.tl.ayeMCHA~ 0 IIJ!ODl~ ce~eHBH 

KOJ.tl.na $" B ero TOJIllllffie, npBBO,ll,llMmlli[ B .8/ 0 B ~aC'l'HOCTH. ,JUDi z: 
3.2. 	ipacTepuag MOIeJIl? KSHaH CMSl> C B3MepeHHHMll B MO~6J!l>HO-aamlCBMHMH BeJJ:KtmHBMH mleeT mm,

Kax y&e OTMe~aJIOCD BO BBe~einm, B RJIaC'l'epHo! MO~6J!B pOJ.tl. ~~K z: = .1(0) , " . -L . ~ . 

(?-Ps)~ "urRe Sz (4) 
Ta KrpaeT nepexo~ 06JIaCTl>. paCnOJIar~aaCH M~ RJIaCTepao C 

~COKO! CTeneHbIl pery.mpHOCTll ynaROBKll JlIIIIlI,II;HIilt MOJIeRyJI • .n:~KTilI B I',lte 2 a - cpe~ paaMep KOnna.
I 


6 	 7 

http:KOJ.tl.na
http:TOJ.tl.KO
http:KOJ.tl.na
http:aHa~TeJ.tl.HO


11s (4) JICHO BlIf,D;HO, 'ITO HaIII sKcnepHMeHT OIIpe)teJ.lR:eT z: C TO'IHOCTl>lO 

,itO OTHOmeHltJi 1.1/ f::eJ.. ,KOTOpOe ~ liI B3JITO liIS /7,8/. TeM He MeHee 

CorJIB.CliIe SHa'IeHidl: Z Y Hac liI B 7 liIS paBeHCTBa liIcnoJlI:oSOBal:!HHX 

A / !:cJ.. aBTOMaTliI'IeCKliI He CJIe,ItyeT liI nOSTOMY' O'fMe'IeHHOe BHIIle corM

clile TaKEe Mo_eT pacCMaTPlilBaTl>CJI KaR HeSaBHC~ apryMeHT B noJlI:osy 

KJIacTepHo:ll: MO,IteJm. 

AHaJIOrJil'IHoe paCCMOTPeHHe ~ rrpo~aeMOCTliI B MO,IteJIR nop ,ItaeT 

mrpalIteHHe 
p= £)._1(0) 1 (5)(,.P-~ ;L.ri"- . ~ ~"I., , 

liIS ROToporo CJIe,nyeT, 'ITO nplil oneHIte IIpo~aeuocTliI CB06o,ItHl:lX napaueT

pOB He OCTaeTCJI. lIocJIe,ItHee BHPaEeHHe HHTepeCHO C TO'IKlil speHltJi OneHKH 

BOSMoDocTe:ll: o6HapyaeHltJi nop B MeM6paae MeTO,ItOM pacCeJIaKR. QqeBllf,D;HO, 

(5) MODO nepeTIKCaTl> B BD,ll;a 

I 10) = Pk /.f-Ps/' d.t, 1r' 1{2., (6) 

nOCJIe 'Iero BD,ll;HO. 'ITO IIplll: se.ItaHHo:ll: IIpo~aeMOCTliI Meu6paHH P HHTeH

CliIBHOCTl> oRasHBaeTCJI IIpOnOpUHOHaJII:oHOI IIJIOIlla.ll;R ce'IeHltJi nopl:l. Ha6~a

eMaJI B SKCnepHMeHTe liIHTeHCliIBHOCTl> IIpEYepHO B 40 pas IIpeBHmaeT o~a

eMylO no (6) IIplil pa,nnyce nop .... 40 I (CJIe,DJ'llllerq liIS Ha6~aeMoro pa

,ll;HYca liIHepznm). E~ npmmTl>, 'ITO 60JIee BePOJITHO CYIlleCTBOBaHHe nop 

MeHl>mero pasMepa / ,TO IIplilXO,ItllTCJI KOHCTaTliIpOBaTl>, 'ITO YCJIomm ~ 
liIX 06HapyaeHHH MeTO,ItBMR pacOeJIHltJi CTaIlOMTCJI RpaIHe IIJIoxmm, TaR 

Rax Me&KJIacTepHHe ,ItetPeKT& COS,ItaJOT CYIlleCTBeHHO 6o~ liIHTeHClIrBHOCTl>. 

llplll: aaaJIBse pesYJlI:oTaTOB MI:l COSHaTeJII:oHO IIpeae6peraeu BOSMOaHHM 

B.lIiI'JllIl{eM KOHe'IHo:ll: ROHUeHTpaD;l!Ji£ ,ItetleRTO'B Ha ~ pacCeJIlIliIII. Y'IeT 

STOro BJm.a:HltJi nORa HeBOSMo_eH, 't.R. MI:l He pacnOJlRI'aeM RB.K.IDm--Jlll60 

CBe.ItSHliISMliI BB 0 PSaxDHo:ll: WOpMe ,IteweKTOB liI Mepsx liIX n~cnapcHOCTliI, 

BB 0 napHl:lX KOPPeJlliIJ;l!l1lX MeW" ,It.R'tBMR, oIIpe,ll;e.lIl1JlQliIX KHTepq,epem:r;H:

OHH&e JIBJIeHltJi, CMSaHHI:le C KOHe'IHoil: ROHUeHTPanHe:ll: HeO,ItBOpO,ItHOC'te!. 

BoSMODOCTliI ynpaBJ.lR:Tl> KOHUeRTPanHe:ll: ,ItetPeKTOB (Hanpmtep, lIl:SMeReHllleM 

TeMDepaTypl:l, BlBEHOCTliI liIJm TlIIIa J!KDH.ll:a) TaKEe nOKa He liICCJIe,OBaHl:l. 

11s OOlite! 'teopo MaJIoyrJIOBOrO paCCeJIHHH. O,ItH81tO, CJIe,nyeT /15 , 'I'to 

HalneHHl:le R8MliI Pa.ll;HYC liI'Bepznm liI liI'BTeHCliIBHOCTl>. BO BCJIKOM cnyqae. 

COCTOJI'teJII:oHH RaR HIIIlIXIIe onSHKliI cooTBeTcTBy1ll4I!X BeJm'IK,. C APyro:ll: 

CTOPOHH, xopomee CorJIB.CliIe HamJiIX ,ll;aHHI:lX C OneHItBMlil liIS 7,8/ nOSBOJ.lR:

e't He.IteJITl>CJI, 'ITO pOJlI:o KOHe'IHo:ll: KOHUeHTPanHliI ,It.KTOB He CJmlllROM 

BeJIl!lta. 
MI:iI H8IIepeRH BePHYTl>CJI K STD BOnpOCaM. eCJIK B ,ItaJII:oHelmeM 

Y,ItaCTCJI nOBHCliITl> TO'IHOCTl> no,It06H1:lX 3KCnepEYeH'rOB. 

8 

4. 3a:£s.wJeHle 

IIplil BBe,IteHHlil BO,It1:l B rqJlI:oTlilJIaMe.1I.7.lRpH,YlO CTPYKTypY liIS .ltPPC B L"I.. _ 
Wase nOJIBJ.lR:eTCJI ,ll;OnOJlllKTeJlI:oHOe ,ItlI@lysHoe pacCeJIHHe Heil'TpoHoB, liI,IteH

TliI~eMoe KaR paCCeJIHHe Ha ,It.RTax JmTepaJII:oHot c'!'pYKTypI:l MeM

6pall. B '-AI -Wase nO,ll;06HOe BOSpaCTaI:lliIe mrreHCliIBHOCTliI He Ha6JDU.taeTCH. 

PasMep& ,It.KTOB liI mrreHCliIBHOCTl> P~C~HHH 0'1' HBX xopomo CorJIacyJOT

CJI C KJIacTePH0il: MO,IteJII:oll MeM6paH& 7,8 liI He CorJIB.CyJOTCJI C MO,IteJII:olO 

noplilcTo:ll: MeM6paH&. 1I0CJIe,ItHee HeCO~me.IteHHe, O,ll;HaRO, He CJIe,nyeT pac

CMaTplilBaTl> KaR ,ll;OBO,It IIpO'1'li!:B CYIlleC'r,BOBaRBH nop, TaR KaK ou;n;aeMaJI 

HHTeHCliIBHOCTl> paCCeJIHltJi 0'1' nop CYIlleCTBeHHO MeHl>me Ha6JDU.taeMot. 

ImOJIHe BOSMODO, 'ITO B MeM6pallax Q,ItHOBpeMeHHO nplilCYTCTBYlOT 06a TlIIIa 

,ll;e~RTOB, HO HliISRaJI Ro~eHTp~ nop ,IteJIaeT liIX HeHa6~aeMHMlil C 

nOMOml>lO pacceaHltJi Ha ~He Me&KJIacTepHl:lX ,It.RTOB. 

113 OTIKCaHHI:lX B ,ll;aHHo:ll: pa60Te 3RCnepHMeHTOB CJIe,nyeT: Cpe)tHHi!' 

P/W1YC KJIaCTepOB R =(29i2) A, ,ll;OJlli IIJIOIlla.ll;R, SaHJiIMaeMOil: ,ItetPeRTBMR 

Ha nOBepXHOCTliI Meu6PaH&. ;!~ 16%, BOspacTaHHe 06'beMa 6HCJIOH liIs-sa 

BHe,ll;PeHHl:lX B Hero ,It.RTOB iH'lv t:::. 2%. 

ABTOP& 6JIBl'0,ll;apaT ill.Eop6ea. B.r.HBKOBa liI H.ll:IremTliIJIa sa HHTepec 
K pa60Te liI nOJIeSHHe S8Me'IaHHH. 
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6eaaaooTHoB B.~. HAP. P14-87-88 
HafinOAeHHe CTPYKTYPH~X ~e$eKToB B ne4~THHoB~X MeMGpaHax 
c nO~b~ ManoyrnoBoro pacceRHHR He~TpOHOB 

MeTo~oM ManoyrnoBoro pacceRHHR H~TPOHOB /naTepanbHaR ~H$paK4HR/ Ha B~CO
KoopHeHTHpoeaHH~X MynbTHnaMennRpHWX MeM6paHax H3 AHnanb~TOHn$OC¢oTHAHnxonH
Ha B *HAKQH La-~a3e o6Hapy*eH~ HeOAHopoAHOCTH, ~HTepnpeT~pye~e KdK M€*AOMeH
H~e Ae$eKT~. PaaMep~ H KOH4eHTpa4HH ~e$eKToB onH3K~ K npe~CKa3aHH~M B paMKax 
~"HaM"4eCKoH KnaCTepHoH Mo~en" 6"cnoR /IIBKOB, 1984/. B "TBep~o"" Lo ,-$a3e 
Heo~HopoAHocTeH He oOnapY*eHo /HHTeHCHBHoCTb A"$$y3Horo pacceRHHR ~MeHbwaeTcR 
no KpaHHeH Mepe B 10 paa/. 113 on"caHH~xoB AaHHoH paGoTe 3KcnepHMeHToB cneAY
eT: cpe~HHH pa~HYC KnaCTepOB R (29!2)A, AnR nno~a~H, aaHHMaeMoH Ae$eKTaMH 
Ha nosepxHoCTH MeMopaH~,E ~ 16%, BoapaCTaHHe oO.eMa yrneBo~oPo~HOH 4aCTH OH
cnOR "3-aa BHeApeHH~X B Hero Ae$eKToB AVIV = 2%. 

PafioTa B~nanHeHa B flaoopaTopHH HeHTpoHHOH $H3HKH OIiRIi. 

npenpHIfT 06"""'''''.....01"0 ""CTKrYTa JUlOpH"'J: HCCJtoJlo~""Hii. I1y6Ha 1987 

nepeBoA O.C.BHHorpaAoBoH 

Bezzabotnov V.Yu. et al. P14-87-88 
Observation of Structural Defects in Lecithine Membranes 
Observed by Small-Angle Neutron Scattering 

Small-angle neutron scattering (SANS) on highly oriented dipalmithoylphos
phatidylchol ine (DPpcl multi layers in liquid (La) phase (lateral diffraction) 
clearly shows the existence of extra-inhomogenities of scatterinq density 
(water-filled defects) appearing when a sample is wetted by a saturated heavy 
water vapour. The existence of defects, their size and concentration found 
from SANS-data are in excellent agreement with predictions of dynamically 
clustered bilayer model (Ivkov, 1984).ln solid (Ls ') phase of DPPC no extra
defects are observed after sample wetting (the diffusion scattering Intensi
ty was at least ten times less). It follows from the experiments described: 
mean cluster radius R - (29+2)A, for the area occupied by the defects on the 
membrane surface E= 16%. increase in the bilayer carbon part volume due to 
implanted defects AVIV ~ 2%. 

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