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ROMIIOSUIITHOHHO-ROHIOEHTPAITNOHHA A TUATPAMMA
CYIIEPCTPYRTYP JIBYBJOYHBIX COIIOJIUMEPOB

HKyauna E. B., Bupnrreiin T. M.

MeTomoM ckeilnmura pacemorpenn HHK-cymeperpyrrypsl, o6pazoBaHEEIe
ABYONOYHBIMA COHOJEMepaMHu HPE KX LPOM3BOJABHOH KoHOeHTpamme. Ilomy-
9eHBl AHAJMMTHIECKUE BBIPAKEHHA JJIA CBOGOJHBIX JHEPIHH CYNEepCTPYKTYP
H HOCTPOeHA BUATPAMMA COCTOAHMI CHCTEMBI B KOODAHHATAX COCTAB COIIO-
JaMepa — KoHOeHTpanuA. OGCy:IeHBl Nepexombl MeXAY pasHeiME Mopdo-
JOTHAME NpYW U3MEHeHHH KOHIOEHTPAUUM E IOX AelCTBAEM BHeLIHEerc MOJIA.

PaGora moceameHa teopetHdeckomy amnamusy sHH-cymeperpyrtyp, oGpa-
30BAHHBIX IBYOMOYHBIMM CONMONUMEPAMH B TPHCYTCTBHH pacrsoputeas. Oc-
HOBHOE BHMMaHHe OyIeT yieleHo HCCIENOBAHHIO MEPEXONOB MERAY Pasaudd-
HBIME MOPQOJOTHAMHA (JIaMeJH, [UANHAPHE, cPephl), BHI3BAHHBIX M3MeHEHH-
€M KOHHEHTPANu{ COIoJuMepa B CHCTEME WM BHEIIHNM CHJIOBBIM IOJEM.

Byger Hemonbaosal CPaBHUTENBHO IPOCTON METOX CHEHIUHra, MO3BOJIMEB-
wui padee [1, 2] DpoaHAIU3MPOBATL 3ABHCHMOCTH NAPAMETPOB CYIEPCTPYK-
TYp pasauuHoii MOpPQOJOruu OT PAxa XapPaKTepHCTHK HBY- H TPeXGIOTHBIX
COMOJIIMEpPOB U JATh KOJNHUYECTBEHHYI0 WHTEpPNpeTAmHIO MeJoro pama Halio-
JaeMbIX B BKCIEPHMeHTax sakoHmoMepHocteil. Tak, mpemckaszanuoe [2, 3] sma-
geHne mokasarensa 6=2/3 B 3aBUCHMOCTAX pPa3MepoOB JOMEHOB JIOGBIX MOP-
domornit or MM Hammo skcoepHMeHTaNIBHOE HOATBeP:KOeHUe M cdep u
nameseill. BauskumMu K 9KCOEPUMEHTY OKAa3aJHUCh TEOPeTHYECKAas OLeHKA BIUSI-
HAs 9@elia OJIOKOB Ha pasMepsl MPOCHOCK JIaMeld, TeOpeTHYeCKasaA KOHIEHT-
pamuoHHasg M MOJEKYIAPHO-MACCOBAA 3aBUCHMOCTh YUCJIA CKIAZOK B JlaMe-
AAX, 00pa30BAHHBIX AMOP(PHO-KPHCTAIAMIECKUMH GIIOK-CONONIIMEPAME H PAN
ApyTHx sapmeuMocteit [1, 4].

Teopernyeckuit amaaus, B paborax {1, 2] orpamwyusmuiica uccremgoBa-
HHEeM CYOEepCTPYKTYp (PpurcupoBauuoii Mopdosorau, MoKasajl OJMHAKOBYIO 3a-
BHCHMOCTE CRODOMHON 3HEePrHH pasauIHBIX cymepcrpyKTyp or MM. Iloato-
My ollpefielleHHe YCIOBHUHE IlepexoqoB TpeGyeT 3HaHHMsA Goiee IONHBIX BHIpa-
JKeHHIl A cBOGOJHBIX IHEPTUil, BIIOTH G0 YHCIEHHBIX Ko3pPunuenTon, He
pacemarpupasuxca B paforax [1, 2]. Takue BoipasReHusA GBUIH IIOJYYEHEBI
HegapHo [5] AnmA cymepcTpyKTyp B pacmnaBax comoiumepoB. O6o6uius pe-
3yaeTathi paGotel [H] ma cayuail nmpoMsBONLHON KOHI[EHTPALME COMOIMMEPA
B cHcTeMe, HMOCTPoHM (OCTABafACh B PAMKAX CKeHJIHHrOBOTO MOAXoAa) [Ha-
rpaMmy MOP(OIOTHH CYyHepcTPYKTYp K NPOAHANM3HPYEM BO3MOMKHBIE THITHI
mepexoios.

Mopeas. Ucnoarsyem o6auauenus, npunarsie B pabore [2]. Iyers B-6ao-
Ku aBy6mounHoro comoauMmepa Ax,By, (Ni, Ns>1) o6pasyior foMeH B cymep-
cTpykrype tHma o (o=1—namens, o=2 — guanHAp H =3 — cdepa),
a A-OGnoru QopMMPYIOT OKpy:kalonylo Mmarpuny (puc. 1). BriGepem B kage-
CTBe 3BEHA YYACTOK UeHH ¢ JJIHHOH a, paBHOH TONIIHMHe Lend, H paccMoT-
PEM I HPOCTOTHI CHMMETDPHYHBLA ciayuall a,—as=—a. Kak u B paGore [2],
A- n B-roMIOHEHTH MOpeilojaraloTcd THOKOUEMHBIMH, TAK YTO IIAPAMeTDPHI
aCHMMETDPHH CerMEHTOB Mopsiika e uHMUBL. OGBeMHble MOMH COMOJEMEPA B
COOTBETCTBYIOIIMX DIIeMEHTAX CYMEepCTpPYKTYpel ¢; (i=A, B) cBaszaHb co
CTPYKTYPHBIMH MapaMeTPaMH COOTHOUIEHUHEeM

3
cp= 55— ——— 3 ¢, =fcp/x, (1)
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Puc. 1. Cxematuueckoe maofpaskende jiamenApHO# (a=1), mErHEApEIecKOil
(2=2) = cepuaeckoii (@=3) CymepcTpyRTyp ABYGIOYHEIX CONOMMMEDOB

e N;— 9HCNO 3BeHBEB -0 THIA; O, — INIOMIAL IMOBEPXHOCTH NOMEHA B pac-
were Ha ONHY Ilenb; R, — pagmyc cdepsr mnm muamagpa (e=2, 3) @ moay-
mupuna B-cios B namenm (a=1); f=N./Np—cocrap comomumMepa; z — oT-
HONIeHne 00LeMOB MATPUUH M JoMeHa. B HaipHeillmeM ¢, W cp IpejAmoJara-
FOTCA 3aflaHALIMA. XAapaKTepPHEIA pasMep MAaTpHOEL, 06pa3oBaHHON A-0I0KaMu
BOKpYT gaHHoro B-momena [2]

Ae=Rq[ (1+z) 1] (2)

CsobopHan »Heprua. CoGoguas pHeprusa LENH B CYNEPCTPYKType o-TANA
COCTOMT M3 Tpex wieHos [1, 2, 5]

AFa=AFan+AFay+AFax (3)

ITosepxnocTHAA cBoGomHas sHeprusA AF,, YYMTHIBaeT HEBHITOJHOCTH 00pa3oBa-
HHEA TPAHUIBL TOMEHA
oy Nga®

AFM:YG“ZETQH (4)

e Ko9(PPUIMEHT IOBEPXHOCTHOTO HATAMKEHMA Y OHpelelndeTca B IHpefele
N>»1 xummueckoil CTpYKTypoil GIOKOB H KOHIEHTpaldeil pacTBOpUTeNA, Y=
=1v(ca, Cs). 3NeCh W HUKe BCe SHEPreTHYeCKHE BEJAYAHBI M3MEPAITCA B eln-
Hunax k1. _

Kounerrpanuonnag cocraBusoman AF,, oupefiefserca oOBIIHBIMM 3aKO-

HaMz IoiypasGaBieHHEIX pacTBopoB [6]. B ycimoBEAX Xxopoliero pacTBOpH-
el

AFq ;o= Nicit (5)

‘OHa He 3aBHCHT OT CTPYKTYPHBIX IIapaMeTpPOB H MO3TOMY M3 JalbHeHIIero pac-
CMOTPEHMSA HCRIIOUACTCA.

Yupyras cocrapaawoman AF..(cs, ¢s) yumTeiBaer pgedopmaumio GI0KOB
B 9JIeMEHTaX CyNmepcTPpyKTypel. B mpemsigymieit paGore [2] 6GsL10 mCmoabao-
BaHo rpy6oe mpumOamxenme Nis AF., ommceiBaiomee pacraxenne OIOKOB OT
HeBO3MyIeHHOro pasmepa aN;“c,”* flo pasMepa ToMeHa R, mim Matpums A,
coorBercTBeHHO. Takoe mpubnusenue MOCTATOYHO JIid pacueTa IOKasarTejeid
B 3aBHCHEMOCTAX PAasMepoB CTPYKTYPH durcmpoBamHoil Mopdomorurm or MM,
HO HYJaeTCA B YTOYHEHHE NPHA KOJUTECTBEHHOM COMOCTaBIEHHH CBOGOTHBIX
suepruit AF, mguna pasusix cTpyrTyp. [losTroMy amecs MBl mcmoansyem Golee
KoppeKkTHOE BEIpaykeume AiA AFug(Ca, €p), ONMpaACh HA pe3yabTaThl HeTaBHe
pabotsl [3], rle yYATHIBAIOCH MOCTOAHCTBO KOHIEHTPAUHH B 3eMeHTaX Cymep-
CTPYKTYPHI, IPABOJAIIEe K HEOAHOPOJHOCTH pacTaeHua OJoxkos npa a1,

Paccmorpum, crenys pabote [5], mpemeapHBIH ciydait pacmnaBa ca=cp=1.
‘OneHuM CBOGORHYIO HEPrHI0 pacTm:xenus GioxoB Matpuubl AF, ., monaras,
YT0 JOKAIBHOE PACTA;KeHHEe 33 KOHIBI yYaCTKAa Tenu u3 An 3BeHBEB Ha pac-
-cTOsiHAE Ar OTUCHIBAETCHA TAyCCOBBIM YIEHOM

AF (An) = %(Ar)z/(amn)
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[IpocymmupoBaB AF(An) 1O n ¢ y4eTOM YCJIOBHUS IIJTOTHOTO 3alOJHEHUS OKpPY- -
Xamwllero J0MeH MpOCTpaHCTBA CBOUMU A-O0J0KaMu

ro\e-1
Ana® = Ara, ( 7 ) s
10/

HoMydaeM
el ()]
3 aR, a—2 Ry + Aq
Mas =55, 8 =
In (1+ Roc)
1 2=z
_ 3 mp |a=gl-0HN] am2 (6)
=T N
A STy o =2

[IpuBefieM ANA cpaBHEeHHA MCIONH30BABIIeeCA HAMH paHee [ 2] BHIpaskeHHe

R [(1 + v —1]?
a*Ng !

rie k, — uncnennsie KoadPHATEEHTH HOPAAKA eANEANL. Buino, aro mpm a>1
a f>1 yder HepaBHOMEDHOCTH pacTAmeHHMA A-06i0KOB HPUBOAAT K GONBIIHM
3HaueHuAM AF... cpaBHHTENRHO ¢ monyveHHbiMA B pafore [2].

QOyEKOAOHANBHEIA BHUJ] cBOGONHON 3Heprum pacTaxKeHAA B-6I0K0B B foMe-
He He MeHAeTCA CPaBHATENbHO ¢ opMyJoli, moayierHoit B pabore [2],

R2a
AFg =1k ’ 7).
oyB o6 NB ( )

AF o = ko

rfie YAciAeHnble KoapduumenaTsl &, BeIIucieHsl B paGore [5] ¢ yueTom pacmpe-
felennst ¢cBOGOTHBIX KOHIOB B-GiokoB. OTMerdM, 49ro yueT paclupefeleHus
¢BOOOIHBIX KOHIOB A-OJIOKOB M3MeHAeT 3HAUeHUA KodPPHNHEHTOB IPOTOPIHO-
HannHocTH ¥ B opmyne (6). Taxr, B ciydae damenn (a=1) */, saMenseTca Ha
n*/8, a maa cep (e=3) m mmampapos (a=2) dopmyrna (6) maeT BearmUUHY
AF 4ya ¢ TounoCTEIO MO 20% [5]. ’

00606muM HpoBelleHEOe PACCMOTPEHHE HA CAydYall MPOH3BOIBHBIX KOHIEHT-
panmii ¢, m cs, Hpe/icTaBuB GNOKM B BuAE memei u3 v;~Nc, /s 6mo6os pasmepa
t=aci’* [6). Coormowenma (6) m (7) mawor npm samene a—&, Ni~v; ¢ yue-
tom gopmyn (1), (2) u YmcinenEnX 3HaveHuil k. [5] oKOHUATENBHBIE BEIpasKe-
HuA A AFqg(ca, Cs

APy — B R“ '/‘Qa (_ z)

”—Q[H(Z—i)% o] a=t
Qo /—c—f:ax): 4%—5——2—(—%2—)3/‘“(1—}—“@) =2 8)

33'52 1 CB 3/ -1/, .
-—8*0——1——2—(—07) M-t +2y) a=3

Muunmusanueit AF, ¢ yderom coorHomennii (4), (5) = (8) ompepensior-
Csl paBHOBECHBIE pasMepsl JOMEHOB U 3HadeHus AF, npu QEKCAPOBAHHON KOH-
HeHTPALNE PACTBOPUTENA

Ry—ua ( OCTV ) N QR (9)-
s
AF, =3 <_;i.\ 3CB ) Qr/ (10)

@opmynsr (9), (10) ompenenamT 3aBUCUMOCTH MAPAMETPOB CYIePCTPYKTYPhU
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:Mopdomorma ¢ or MM, woHmerTpamum m coctapa comonmmepa. ITockoAbRy 3a-
BHCHMOCTE IEPBHIX JIByX THIOB 00Gcy/Kmammch B paGore [2], m Gomee TouHAA
oneHKa Q,, NpEHATAaA B HacToAmell pafoTe, He BiHAeT HAa KAUECTBEHHBIH XO[
KOHIEHTPAI[HOHHBIX 3aBHCHMOCTEH, MepeiileM HEMOCPEACTBEHHO K aHATA3Y
BINAHAA COCTABA COMOIMMEpPA HA €r0 MOP(ONOTHI0 H MOCTPOEHAI AAATPAMMEL
COCTOAHHUH CYNepCTPYKTYPHL.

Mopdoaorus cyneperpykrypsi. Bananue cocrasa u konuenrpaumud. Ompe-
JlennM 00KacTE cTaGUIbHOCTA CYNEPCTPYRTYP PasHBIX MOP(ONOTHil, COMOCTAB-
asaa AF, (Popmyaa (10)) mia pasurix ¢. Ilpm aToM orpammumMCest paccMoTpe-
HEEM JHINb 00JacTH ¢TabHIBHOCTH CTPYKTYPHPOBAHHOIO COCTOAHHA, HE pac-
CMATPHBAA PaspylieHAe CYMePCTPYKTYPH IpH CANBHOM pasbaBieHHHM CHCTEMEI.
Hax BEpno m3 cootHomermit (10), TuHUEM mepeXom0B MeRIY CyHepCTPYKTypa-
MHA TEOA O B O+ 1(AF=AFq.1), ONpeJenanTesa ycioBaeM

Qo= (at+1)2Qurs (11)

Ha pumc. 2 npencrasieHa gmarpaMMa COCTOAHEN CHCTEMEl B KOODPAHHATAX
(f, csfcs). O6mactm I, IT u III orevaior maMenaM, DuImHIpPaM B cdepaM co-
‘OTBeTCTBEHHO, 00pa30oBaHHHM DB-kKoMmoHeHnToM comonmMepa. O6aactm II”
u III" oTBevuaoT MABEPTAPOBAHHEIM IENIAHIPAM H cepaM, KOTfa IpPH COCTaBe
7<<1 xoMmoHeHT A mepexomuT W3 MATPUHEL B JOMeH, KOMIOHEeHT B ofpasyer
Marpuny. CeoGoinass 3HEpPrusa MHEBEPTHUPOBAHHBIX CTPYKTYp AF," moaydaerca
Hemocpeacteenno us popmynsr (10) zamenamu c,==cp, N,==Np, ycioBma me-
PexXoJ0B MeKOy HEHME ompeleleHsl cooTHomienmeMm (11) ¢ 3ameHoi
Qo — Qo' =Qq (is x_l) .

‘B

Cnyuaio mpeflelbHO HECEIEKTHBHOLO0 DACTBOPHTENA ¢y =Cp=C (BKIK0Yas
ero orcyterBme c,=cg=1) oTBewaer OpaAMasd, NapamielbHas ocd abciuce,
cp/ea=1 (wrpuxosas muuus Ha puc. 2). [Ipu durcuporarHOM CocTaBe COIO-
JiuMepa f=const poeT KOHNEHTPAIMM HECENeKTHBHOLO PACTBOPHTENIA He LpH-
BOJUT, TAKAM 00pasoM, K H3MeHEHHI0 MOPOJIOrHA CYHepCTPYKTYPBI, KOTOpasd
B JAHHOM CJIy4ae OHpeNelAeTcsa TOJABKO BeqmamHoll f: mpm f,~'<<f<f, obpasy-
erca  jamenb; [y <f<f, [ '<[<f;™'— mmmmmppsr; f>f, f<[f.~'— cdepsr.
Uncnennsle sHavenus f,222,6 u f,~7 coBmaganoT ¢ pesyabraroM [5] B pacmaa-
Be ¢y,=cp=1, albTepHATHRHKE TEOPETHIECKHE 3HAUEHHA [, U f, MOIYIEHEI
B paGorax [7, 8]. .

Unaa curyanug nabaofaerca B cliy4ae CeJIeKTHBHOIO pacTBopmTensa. Haw
BHJIHO W3 puC. 2, HeomHAKOBOe HAlyXaHWe KOMIIOHGHTOB Cp/c,7=const mpuso-
IUT K M3MEHEHHIO IIONOMKEHAA TPaHHI MeRIY CYNepCTPYKTYpPaMHl, 4YTO BeeT
K NPHHOATAATLEON BO3MOMKHOCTH KOHI[EHTPAIHOHHBIX IEPEeXO/0B JIaMelab —
nunaanp — cepa npm Habyxammm MaTpEIBL (POCT Cp/c,) m mepexofoB cde-
pa — NUIAHAp — JlaMelb npd HalyxaHnm fgoMeHa (yMeHbImeHHe cg/c,). IIpm
3ToM HaOyxaHHe MAaTpPHNOEL NMPEBONUT K cy:xeHmio obmacreii I m II, a nabyxa-
HOe KoMeHa — K pPacCIIEpeHHui0 9THX o0mJacTei.

Kak crenyer m3 cTpyKTypsl cBobonHoll smeprum AF, (cootHomenusa (8),
(10)) B ToYKe mepexoJa, BHI3BBAHHOIO M3MeHeHHeM KOHIGHTDALMH, ILIOMIAEL
MOBEPXHOCTH § OCTAETCA HENpPepHIBHOI

Ca=0¢g+1, (12)

4YTO aBTOMaTHYEeCKH BeleT K CKAYKY pasMepa JoMeHa Ipu CMEHe MOp(bOJIOI‘KE
o+ 1

. -Roc+1:Ba—O"‘— (13)

Cupasemausocth coormomermit (12), (13) me saBmcut oT Aeraseil pacuera
-cBOOOHBIX dHepruil 6JI0KOB, a TakKe yucaa Onokoe (comonmmepst AB u ABA)
M fBAAETCS OPAMBIM clefcTBEeM ypapuermil (3) ® (4). HamomumM, 910 oTH
VPaBHEHUA TMOCTPOEHBL B MPESIOI0KEHNA 0 PABHOBECHOM XapaKTepe IepecTpo-
€K CYHepCTPYKTYp u 06 y30CTH TepeXOoJHOro CIog (He3aBUCAMOCTH Y OT MOp-
dostorum ¥ MpoYNX HAPAMETPOB CYMEPCTPYKTYPHI).

CpasHeHue ¢ srcnepumentToM. Ha pmc. 3 mpefcraBien KOHIEHTPALMOHHBINR
mepexon JaMelb — HUIMHApP, HaGmonasmuiics B paGore [9] » HHK-cymep-
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Pmc. 2. [ImarpamMMa COCTOSIHHI CyDepcTPYKTYp B KoOpAEHATAX (f, cp/ca).

Ob6nacts I orsewaer mameaam, Il — qmamagpam u III — cepam, 11" m III' —

06aCTH MHBePTHPOBAHHBIX DHAMHEPOB H cdep. lItpuxoBas amuma — ciy-

Yail HeCeJIeKTHBHOTO PACTBOPUTENA Co=Cp, BKJIOYAsi €r0 OTCYICTBEE (ca=
=CB=1)

Puc. 3. 9xcmepuMeHTAIbHAA 3aBHCHMOCTEH [J] MOAYMEPHMEBI ILIOCKOTO CJIOA

Ry (1), pagmyca mmnmugpa R, (2) 4 INOlaid MOBEPXHOCTH B pacdeTe Ha

menb oy, 02 (3) oT BecoBoii KOHIEHTpamuu comoimmepa B pactsope. IITpwn-
xoBoii MHAKe(i mOKa3aHa TOUKA mepexoja c*

CTPYKTYpe, 06pasoBaHHOMl TPexGHOYHBIM comonaMepoM moJamsompen (A) — -
monuMermictapox (B) — mommmsonpen (A) (M=2,2-10°) PurcuposagHOrO CO-
craa (M, : Mz=63:37) B Jexaimue, NpeuMyImecTBeHHOM MiA A-Gioka pac-
tBopETese. V3sMeHneHHe MOP(OIOTAE CHCTEMbI HPOACXOUI0 IPA BECOBOl KOH-
uenTpanEun moauMmepa c¢'~50—52%. K coskameHdo, aTh TeOPeTHUECKYIO
OLEHKY ¢, UCXOMA H3 Pa3BABAEMOIl 3eCh TEOPHU ABYGIOUHKEIX COONAMEPOB,
He yRaeTrcsd, HOCKOIBKY IOJIOKeHHe Iepexofa ompefensercA kosddunaeHTamm
B Q, (saBmcAmEuME 0T KommuecTsa OiokoB). [lpmmuTtnsuoe ceegenne [1] Tpex-
oaounoro comosumepa ABA k aByOmownomy AB takoro e cocraBa (JuA me-
ciefosanuoro B pabore [9] ofpasma f~2) maer ¢*~0,8 (gmarpamma Ha pmc. 2).

MoxHO, 0HAKO, COMOCTABHTh C TEOpHEH ADPYIHe XapaKTePHCTHKH IepPexo-
Ma: BeJMYMHY CKaYKa B pasMepax MOMEeHa X KPYTHSHY KOHIEHTPALMOHHBIX 3a~
pucuMocTeii. Hak BufiHO m3 puc. 3, B ToUKe mepeXofa ¢* MIoafb MOBEPXHOCTH
B pacuere Ha IIeHb OCTaeTCA HeNPepHIBHOH, 0,=0,;, a pasMep IOMeHa LpeTep-
MeBaeT CKAYOK, BellMymHa Kotoporo R,/R, Gamska K JABYM B IOJHOM COOTBET-
cread ¢ ypaBHenumeMm (13) ana a=1. KpyTusna KOHINEHTPANMOHHEIX 3aBHCH-
MocTell 0, (¢) BOIM3M ¢* majaeT Hmpu Iepexofie JaMelb — HATHHIP TaKKe B CO-
OTBETCTBHUH C Teopueii.

Mopdoaorua cynmeperpyrrypol. Bauauue mexannyecrkore moxs. Havene-
Hue MOPGONOTHU CYNepCTPYKTYPH MOMKET TPOMCXOZUTH H Hpd PHKCAPOBAHHOIL
KOHI[EHTPALIUA ¢OMOJMMepa mOJ AeficTBEeM BHEINHET0 MeXaHHmYeCKOro MoJf.
PaccMoTpuM B KavecTBe IpAMEpa IepeXxoj jamelb — UHAMHAP, EHAYLHIPOBAH-
HBIi pABHOBECHBIM PACTAYKEHAEM JIaMeIsAPHON CTPYKTYPHL.

B orcyTeTBme mosisS paBHOBEeCHBIE XapaKTepHCTHRU aamean (mepuop D,°=
=R, (1+z) u cBobognaa sHeprma nemn:m AF,'=AF (D,°) onmucsiBalotrea cooT-
votnenuamMu (9) o (10) npm a=1. Ilpn usMenenuu ol TelicrBueM moaaA He-
puona namenn ot D,° g0 D, umeem, ucnoib3ys mpi c,=const, cg=const coor-
Homeunsa (2)—(5) u (8),

2

NV vy, D -~
AR, =T (1 o)+ Qb —AFOF B (19)

1 (1+2)
oy /7 0 TRy p* 3+4+8P .
rie p=(D,—D,")/D," — ornocurensnoe yanuuenue; F (B)=14 -l e
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Puc. 4. 3aBHCMMOCTD KPHUTHYECKOTO YAJHHEHHA B* OT OTHOIIe-
HUA KOHIEHTPALMi cp/ca upu pasHeix cocrapax [=05 (1),
1@ r2 )

K03(pPAIMEeHT TIOBEPXHOCTHOIO HATAMEHHA Y MOJAraeTci He3aBHCUMEBIM
(B raBHOM uleHe) OT pacTameHnma; Y~Y, npu N>1. Torma pasHOBecHOMY
HepexoAy  JiaMelb — OAIAHAD  oOTBedaeT yciaorme min (AF,, AF, )=
=AF,"F (3"), uro maer mpu B<1 3aBHCHMOCTH KPATHYECKOr0 pacrskeHus p*
OT NapaMEeTPOB CHCTEMBL

Y Ty AN
f‘—l/_'ol -1 (19)

Hax BugHo u3 ¢opmynst (15), Beauuuna ° ne sasmcut or MM memnm cormo-
JIMMEpa H OOpPe/lesIAeTCA ero COCTABOM H KOHIEHTpalHeil, T. . HOM0KeHAeM Ha
KOHNEHTPALMOHHON fHATpaMMe pHC. 2.

Ha pue. 4 npegcraBiena 3aBMCHMOCTD f* OT OTHOLIEHHA Cp/C, NPH PA3HBIX
3HaYeHUAX cocTaBa Nend f. Hak BafEO U3 puc. 4, 3aBACHMOCTH B* OT ¢p/c, mpH
J=const uMeer Koxorono6pasHyo opMy: majfamimeil BeTeu * oTBeYaer mepe-
XO0f JlaMeJb — IUIHHIP ¢ JoMeHoM u3 B-0GiokoB, a pacrymiei — JlaMelb — AH-
BEPTHPOBAHHBII LHAIWHAD ¢ KOMeHOM B3 A-GJIOKOB.
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COMPOSITION-CONCENTRATION DIAGRAM OF SUPERSTRUCTURES
OF DIBLOCK COPOLYMERS

Zhulina Ye. B., Birshtein T. M.

Summary

Liquid crystalline superstructures formed by diblock copolymers are described by
the scaling method for any concentrations. The analytic expressions for the free energy
of superstructures and the diagram of the state in the composition-concentration plot
are derived. The transitions hetween various morphologies as a result of the change of
concentration or under the action of external field are discussed.



