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YnK 539.1 M-I6 

CIllffiOBAH. ID1HETHKA MArHlITOPA3EABJIEHHhlX CMCTEM.3ABMCMMOgTb

PE3YJThTATOB ,IIOJIYLIAEMbIX HA OCHOBE KJIACTEPHblX PA3JIOJILElll1:Vl:, OT
 
BhIEOPA KJIACClf<l>HKAI.OOI KJIACTEPOB: IIpenpzHT MTOI> 3-98/
 

@.C.~EenapoB, M.B.KaraHoB - M., 1998 - 12c. 

IIocTpoeHbI 0606meH10I pa3BHT:blX puee MeTO,ZJ;OB KJIaCTepXhIX pa3JIO)KeHHH: ,lVH! MarHll 


Topa363BJICHHhIX cnHHOBbIX CHCTeM. HOBhle MeTO~ Il:JIa.cTepnoii KJIaCcH<pHIl:aIJ;HH OCHOBaHhl
 

H3 CpaBHeHHH BHYTpBKJI8CrepH1>IX B3aHMO~H:CTBBic BHeKJI8CTepHhlMlt BTOPbIMH MOMeHTa


MB WIH cpe).:(KCKB~paTH'tJHLIMBJIOKaJILULlMH UOJUlMH. lf3y'tJeHa 3aBHCBMOCT:b Xa6JIIO.u;aeMLlX
 

Bt>..mAHlI OT BLl6opa. THU8 Il:JIaCcB41ilKaIUlH. 

Some extensions are constr~ctedfor cluster expansions methods which had been developed 
for magnetically diluted systems. New methods are based on comparison of intracluster 
interactions with extracluster second moments or root-mean-square local fields. Dependence 
of observables on the type of classification is studied. 

PMC. - I, crrMCOK ~T. - 9 HBMM. 

~ HBOTklTYT reoperzqecKoA B aKcnepMMeHTaRbHO~ ~M3M~, I998 
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OCHOBHLIe CJIOJKHOCTH TeOpHH CIlHHOBOi ,D;:HHaMHKH B MaI'RlrITOpa368.BJleHHldX CllHHOBhIX 

cHcTeMax npOHCTeXaIOT H3 rHraBTCxoro pa36poca BeJIH'DIH :meprri B3aHMO,ll;eicTB1Ul B HXX. 

HaJIl1I'IlIe JlBYX XapaETepHLIX 3XepreTlI'IeCXHX XOHCTaRT - B3aIllMO,D;eiicTBHJI Eo Ha MHHH

MaJIbHOM paCCTOJIlllDt (nop~a nOCTOXHHoi pemeTxx) 11 B3a.l1MO,D;eicTBH5l E Ha Cpe,D;HeM 

paCCTOjffiHB, OTJIriaIO:II:OIXC5l B TLICJI1JlI pM, rrpllBO.l(HT K 6oJIbilloMy pa~6pocy CKOpOCTeii pe

mU::CaIJ;:HJlll K HeB03M01KHOCTll npHMeReHlI5l ~YXTeMIIepaTYPROHTeOpHll B BeChMa illHpOKOM 

.l(lIana30He BpeMeR H .l(JIj[ MHOrHX npou;eCCOB [1 - 4J. Ha.neJKHhlM pe3YJIbTaTOM RBJIileTCil 

KoHD;eHTpaI(HOHROe pa3JIO:lKeHHe [5], n03BOJUIlOm;ee nOJIy'lHTh pj[,ZJ; no CreneHilM Et ,lVlil Ha

6JlIO,D;aeMhlX BeJIH~:HH HJIj[ AJlil COOTBeTcTBylOIJ:OilX <l>YHKn;li'lii nalulTH, O,D;HaXO ere peaJIhHOe 

npHMeHeHHe orpaml'reHO He60JILIImMll Et. )In:5l npo~][.:lICeHJlj[ x 60JIh1lIBM BpeMeHaM 6h1JI 

npe.l(JIOXeH [6] H pa3BHT [7,8] ROBLIi MeTO.l( XJIaCTepHLlX pa.3JIOJKeUHH. OH COCTOIiIT B Bhl

.l(eJIeHlI:H H TO'IHOM yqe-re uall60JIee cXHryJIgpHoi 'laCTB B3axMO,ZJ;eicTBllH, nop0)K.l(aIOm;ei 

KBa3H.nllCXpeTHhli CIIeXTp H CB5l3aRHOH C B3aJlMRbIM BJIIDIllHeM 6JIJlI3XOpaCIIOJIO)KeHHldX cnH

HOB. OCTaJThRhIe B3aHMO,ZJ;eicTBHil MoryT 6hITh y'lTeHhI aBaJIOnl':lHO TOMy, XaK 3TO ,D;eJIaeTca: 

B perYJHlpm.rx CHCTeMax. 

BOJlee «pOpMaJIH30BaHHOe xpaTlme onHcaRHe 3Toro no.n:xo,D;a BLIrJIil)UlT CJIe.nyIOI.IJ;HM O~ 

Pa30M: KJIaCTep paJlI'a I - rpynna H3 I CllHHOB, B CHJIy 'DICTO reOMeTp~ecxHXnplJ"IHR 

B3aHMO,ll;eicTByto~.npyr C .npyroM CHJIbHee, 'leu C JII06hlM cnHHOM, He BXO,ZJ;ilID,ljIM B rpyn

ny. lIJIa: 0,ll;H03Ha-qHOCTH pa36HeHH.sI BBO.n.srTC.sI opTOroHaJIhHhle KJIacTephl - Kax,lI;bI.i CIUlH 

co.nep.:llCHTC.sI He 60JIee 'leM B O,lJ;HOM TaXOM KJIaCTepe. Pa.3JIOXeXHe no 0PTOroHaJIhHl>lM XJIac

TepaM ocymeCTBJUeTCJI CJIe.nyIOm;HM 06pa.30M: H3 «pH3BttecKKX co06pa)KeHHH <pHKcHpyeTC.sI 

k - CTaplIIJil:B: paHr KJIaCTepOB, paccMaTpHBaeMlilX B 3a,.u;a'Iej BhI,ZJ;eJUIIOTC.sI Bce KJIaCTepbl 

3TOro PaHI'a.; 3a.TeM, cpe.l(H OCTaBIIIJIXC.sI cmIHOB, Bhl,neJnIIOTca KJl3CTephl paura. k - 1 ~ 2 H 

T ..l(. OCTaBIDaHC.sI nOCJIe BE.I,lteJIeBJUl Bcex KJIaCrepOB 'tIacTh CHCTeMLI Ha3litBaeTCa "Maccoi". 

B xa-qeCTBe <pH3~ecxoroKpHTepJIIJI Bh160pa k B [6J npeWIOJKeHa KBa3BO,D;HOpO.nHOCTh MaCChI, 

nOIUlMaeMaH XaK B03MOJKHOCTb OIIXCLIBaTb ee TepMO.l(HHaMlIxy B npH6JIJIlJKeHHH CllJIOillHOH 

cpe,ZJ;bl (I1CC). no BLI)J;eJIeHHa JUIacTepoB romOJILRaH TelIJIOeMKOCTb B IlCC 5eCXOHe'IRa, a 

nocne KnacTepHoro pa.36:a:ellJlil npH k ~ 3 ,ZJ;lDlOJIhHa.sI TeIDIOeMKOCTh MaCCH CT3nOBllTC5l 

xoHe'tIHoi 11 onpe.neJI.sIeTCil B3aKMQlteKcTBH1lMH Ha Cpe,ll;HHX paCCTOjffiHn. COBepmeHHo aHa

JIOrlPUIO Be,ZleT ce6a II BTOpoi MOMenT JIHHmI nornOm;eHlt.sI. TI03TOMY MO}l{HO npep;nOJIOXHTb, 

'tITO BpeMJI yCTaHOBJIeHKJI paBHOBeClIJI H M3cce nopX,ZJ;JCa xapaxTepHoro BpeMeHH <jlJIliIn-¢JIOII 

nepexO,D;OB H COOTHOCHTCJI CO BpeMeHeM q,a30BOB: penaxcaI(lm: Tax JlCe, 'Kax B perYJIilpHLIX 

CHCTeM&X. 

06CYX,D;8eMaa KJI3CcK4>KKan;Hil B3aHMo.neHCTBm cnHROB npe,lUla3RatteHa .nJIJI B:Ll,ZJ;eJIeHH.sI 

,lI;KRaMHtteCKHX no.n;CHCTeM npH OIIlilcaHBIl 3BOJIIOI(llH CUHHOBOB: CHCTeMbl. OnTl'IMaJIhHhIH ,lJ;JIil 

3TOK I(eJIH MeTO,D; BlaI,ZJ;eneHIDl KJIaCrepOB .n;anexo He O'IeBH,ZJ;eH 51 He 0.nH03Ha'leH. I103TOMy 

BaERO Bl>lJlCHJlTh, B Xa.KOK Mepe 3Ta Heo,D;R03Ha'tIHOCTh BJIJ[aeT Ha «pH3H'IeCXHe pe3YJIhT3ThI. 

B pa60Te [7J nOlra3aHO, 'tITO .nOJIil CIlHROB 1;" nOna.zlaIOlIIl!lX B XJlaCTephI, BeC!>!rIa CJIaGo 3aBH

CHT OT TOro, XaKaH 113 KJIaCCII«plIKaI(lili (3HepreTH'IeCKaH HJIH npOCTpancTBeHHasr) nOJIO}l{eBa 

B OCROBy aHan:H33. IIpaKTHlJeCKH oTCyTcTByeT T3IOICe 3aBHCltMOCTh I;, OT CT3pnrero paRra 

XJlaCrepOB k npH k = 2 H k = 3 [7J. B pa60Te [8J BblJIBJleRO, 'ITO ~H aRaJIH33 ClITHana 

CBo60,ZJ;HOH 1IH,ZQ'KI{IIH (CCR) B BeCbM3 nurpOKOM HHTepBaJIe BpeMeH .n;OCTaTO'IRO B:bI6paTh 

k = 2, nplPleM WIH caMoro CCR nony1fem.r CpaaHHTeJILRO npOCThle HHTerpaJIbH:ble npe.n

CTa:BJleHIDl, co.n;ep)[(~e'" B Xa':leCTBe BHemnero napaMeTpa. B .naRHOK paOOTe paCCMOTpeHhI 

e:rn;e ,ZJ;Be KJIacc:a:4!1IKaI(HH, B neKOTopLIX OTnOmeHK.sIX 60JIee eCTeCTBeHHhle ':leM B:bIllIeYUOMJI
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ByThle. Oli.ll OCROBaHhl xa CpaBXeBlllIl nOIDI, C03.naBaeMOro BCeMR BXeKJIaCTepHLlMH CDHliaMH 

C BRYTPHIUH\CTepHLIM:R n<>JI.rinl. B Ka1{eCTBe Mephl BHeKJIa.cTepHoro DOJIJI Mh1 .IICn0JIb3yeM 

ero BTOpoi MOMeBT. HMeHHO :n3 BeJIlI1{]iIHa CJIY)l(HT Ba.H6on:ee npocTOi H eCTeCTBeHHOB. xa

paxTepllCTlDWi ClIeKTpaJILBOi nmpBRLI KOppemIIDIOHmaIX 4>YJlKIXlI:i, cymecTBeBHYX Kal[ B 

cnooBOi nJIH3MXKe B ~eJIOM [9], Tax I B pacCMaTpeaeMhIX 38,lWlax [6-8). ITOJIY'Iellllhle 

pe3YJIbT8Thl npO.llClVIDT 06JIacTb peamICTJI1{eCltBX 3B81{enH.i It H Ha BX oeROBe I4hI npOaHa

JIlI3l1POBaJIJiI eeH B tJ:!lI3H1{eCICK HHTepecHo:i 06JIacTB: lI3MeXeHH.lI 3TOro napaxeTpa.. 

II 

KnaC'repBoe p33JIollteHJlle 8MHTlIBH<rO,nB01{a.cTB"IBOro onepaTOpa A BMeeT B:R,IJ;: 

Ie I 

A == EnTa,. =E E ZI(ri1"" ,ri,l Ea(rip ), (1) 
';1 i1 <...<il p=l 

r,u;e nr - 'UlCJIO 3anOJIHeBJrUI Y3JI3 r C1IlIIROM (n.. = 0 lIJIl1[ 1); Zl - 'qB:CJIO 33lIOmIeHlnI 

OpTOroHaJIbXoro XJI3CTepa., p33MeIIteBHoro B Y3JIax rill'" ,ri, [6,7], lIpB:1{eM 1 = 1 .II Zl(r) 
COnOCTaBJIBIOTCH cmmy B3 MacChI B ero 'lHCJIy 33ll0JIHeBBH. 0603Ha<.lHM Z,(rl"" ,r,) 
'lHCJIO 3a.nOJIHeRl[j[ HeoPTOroHaJIbHOro :LIIaCTepa paHI'a 1. 

B [7] nOK83a.HO, "ITO eCJIll M3XClIMam.HHi paBT KJI3CrepOB k = 2, TO .rtOJISI cmmOB B J:JI3C

Tepax - napax: Ite = 0.58(1) npll yrleTe yrJIOBOi 3aBlICHMOCTB .zuIDOJJ1>XOro B33lIMo,u;eicTBH.lI 

(3HepreTB'iecKWJ: XJIacCJilepUaIIBJI) JI K,. = ~ ~ 0.593 B cn:yqae H30Tponxoro B3aHMO.n~:iCTBIDl 
(npocTpau:cTBeHHu KJIa.CCliI4mx~u). 

PaCCMOTplilM .rtPyroi, 60JIee :lICecTICHi H 60JIee eCTecTBeRHLIi 1J.IDI 33,na1{ <!>Jil3lPlecKoi KH

xeTBIOI, cnoc06 BJ>UJ;eJIeHll5I m3CTepoB Ra npHMepe nap. llplDleK, 'ITO ,ltBa cmma COCTaBJUl

JOT KJIaCTep, eCJlll Omt B3aJD1o,u;eiCTBytoT JIl.eI1J.'j co6oi ClIJIbRee 1{eM BCS[ OCTaJIbHaJI CHCT~ 

Mac Ka:lK,zu.Url Jl3 BBX. B CJIY'lae ceIYmtpBoro Al'Dl0m.-;ztJIIIOJIbHOro B38.JD1o,u;e:iiCTBH.lI cnBROB 

lJ = 1/2, paCDOJIO)J[eHllhIX B TO-qICax: q H r, raMllJIbTOlI1IaH, 33lIB:CaHHhli B 6e3pa3MepllhIX 

e,u;~ax, HMeeT BJI,Z{ [9]: 

Hqr = A.,.q(S;S: - ~S:S; - ~S;S:). (2) 

BeJIB'DIHa B3aHMO)(eicTBJU[ onpeJleIDleTCSI 3R3"IeOeM 

A.,... =o. (3) 

t.JB:CJlO 3anOJIReBBSI JlBYXcnB:IlOBOro JCJIa.crepa, pacDOJIOJKemmro B Y3JIaJC r .II q, npH: CTapOM 

cDoc06e KJIaCcBtJ:!JIK~[6,7) MO)l(HO :npeJlCTaBHTJ:. ICaIC 

Z:z(r, q) = n..nq IT (1 - nz ), (4) ,.
zEVrw 

r.rte If,.q - 3anpemeBHJ>Ii 06'beM ICJIaCTepa.. ECJIliI paCCMaTpJIBaIOTCH .:mepreTB:'<IeCKB:e KJIac

T~PhI TO \f,.q COCTOJlIT JII~ BCex Y3JIOB x, YJlonn:eTBOpjJJ()mBX YCJIOBJUIM 

A;q < A;Zl A;q < A~",. (4a) 

B CJIy'lae npOCTpaHCTBeHlll>IX KJlaCTepOB If,.q onpe.neJUeTC.sr .1130TpOIIllOi '1acTbIO B3aJIMo,u;ei

CTBWI B 3TJiIX HepaBeRcTBax. 
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PaCCMOTpHM .apyroi cnoc06 KJIaCCHepKK~H,KOTOpOMy COOTBeTcTByeT HOBoe onpe,ZJ;eJIe

Hxe 'IlICJIa 3anOJIHeHIUI: 

(5) 

r,ZJ;e 

Mrq = L A;znz, (6) 
z!:r,q 

A - tIHCJIOBOi napaMeTp, onp~eHHi>IiHH.e,a t9(x) - 4>yHKD;Wl e,u;HHK'lHOro CKa'}:Ka. 

B03MOJKHId HeCKOJIl>KO eCTeCTBemrldX nQIOCO,ll;OB K onpe.Aen:eHlllO A. 3Ta Heo,ll;H03HalJ1l0CTb 

CJIe.n;yeT KaK H3 Heonpe.n:en:eHROCTH Mepld BHyTpllKJIacTepHoro B3aHMo.n;eicTBHH, TaK 11 1iI3 

TOro, lITO BTOPOH MOMeHT BHeKJIaC'repHoro B3aHMO,lleHCTBlU: 3a:BHClIT OT npHcym;eH eMY KOp

pen:mxoHHoH epYHJn~lIlI. Em;e O,IJ;llH lICTOtIHHK HeQZJ;H03HalJHOCTH - 3TO cBo6o,ll.a BhI60pa B 

Ka1JeCTBe BHeKJIaCTepHoro B3aHMo,ZJ;eicTBIUI H1I6o 06~HOro ceKyJIKpHoro B3aHMo.aeicTBHH 

(2), JIH60 ero qaCTlI, cexyJISlpll30BaHHOH no BHyTpllKJIaCrepHoMY B3aHMo.n;eicTBHIO [7,8J. 
O,IJ;HOH 113 eCTeCTBeHHLIX Mep BHyTpllKJIaCTepHoro B3allMo.neHCTBlUl CJIY:lKHT HaK6oJIbm1ljl 

qaCTOT3 Wm ,D;BlIJKemrii: B KJI3CTepe. Co6cTBeHHhIe 3HaqeHKJil raMHJIbTOHHaHa Hrq paBHhl 

Arq/4,Arq /2 H 0, n03TOMY W m == ~Arq. 
ECJIH opHeHTlIpOBaTbC.B: He Ha MaKClIMaJIbHYIO, a Ha Cpe,IJ;HeJCBa.n;paTJPIIlYIO qaCToTy BHYT

pllKJIaCTepHoro B3alD1QlleHCTBH.B: ('ITO 60JIee y,ZJ;06HO .n:n.s: nocTpoeHH.B: KJIaCTepOB 60JIee BI>1

COKOro paHra), TO HY:lKHO yqeCTL, qTO Cpe,D;B:eKBa,apaTlI'lHaJil q3CTOTa 38.BHCllT OT paCCMaT

pKBaeMoi KOppen:BnHOHHOi ~YHKD;lIJII. Tax cpe.n;HHi KB3.n:paT qaCTOTLI ,llJl.B: KOppeJI.B:TOpa 

"(S;(t)S;)gat (r,ZJ;e ( •• ')0 = Sp(•••)/Spl, Sp == Sr + Sq, a 3BOJIIOD;WI 06yCJIOBJIeHa BHyT

pllKJIaCTepHLIM raMlIJILTOHHaHOM Brq , Ha 3TO YXa3LIBaeT JrIH,lI.exc int) p8.BeH 

(W;)o = ([S:, Brq][Hrq, S;])o/ (S: S;)o = w;'. (7) 

AHaJIOrH'IHO, ,llJI.B: O,ll.HOCIIJIHOBOro KOppeJlJITOpa KJl3CTepHoro CIIHHa 

(8) 

KBa.n;paT JIOKaJIbHOH 1JaCTOThI, onpe,u;en:eHHLIi KaK BTOpoii MOMeHT ,llJIH KoppenHTO

pa {S:(t)S;)o, r.n;e 3BOJIIOIOUI 06yCJIOBJIeHa raMHJILTOHHaHOM Bceii. CHCTeMhl, eCTh M", = 
fa Lz!:~ n.zA~",. 3Ta q,opMyJIa OTJlH'IaeTCg OT CTaH.llapTHoro Bl>1paJKeHlIH ,llJIH BToporo Mo

MeHTa MHOEHTeJIeM 5/16 BMecTO 9/16, nOCKOJILXY pe'lb l!IlleT 06 O.n;HOCIIHHOBOM KOppen:lITo

pe. TO"<{JIo TaKa.a Ee epopMyJIa nOJlyqaeTCg 1I ,llJI1I BHelIIBero BTOpOro MOMeHTa KOppCJIjlTOpa 

(S:(t)S;)o BHyTpHKJIaCTepHoroCII:HH3, eCJIH npeHe6pe'D> BapllaD;lIei BHeKJI3CTepHoro nOJI.lI 

OT OCTaJIbHIdX cnKHOB CHCTeMhI B npe,D;eJI3X napLI. Cp8.BHeHHe B},Ipa)1(eHD (7) H (8) C M", 
B apryMeHTe q,YHKIUlH t9(x) B (5) npHBO.D:JilT x A = 5/9 H A = 1 ,llJIH o.n;HocmmoBoro xoppe

JUITOpa II A = 1 B: A = 9/5 ,llJI.lI CTaH,napTHoro BHeillHero BToporo MoMeHTa. O,ZJ;Haxo, 60JIee 

npaBHJIbH1J1H BHenmu MOMeHT .n:n.s: nap onpe,u;e.n:HeTC.II cexymrpHoi no OTHomeHHIO K CHJIL

HOMy BHyTpHnapHoMf B38JlMo.n;eicTBJIIO qaCTbIO raMHJll>TOHHaHa, n03TOMY paccMoTpeHHe 

nOJIHoro BHemHero BTOpOro MOMeHTa He COOTBeTcTByeT KaKHM-JIB:60 peaJILH.hIM npou.eCCaM 

II A = 9/5 .n;OJIEHO 6liITh oT6pomeHo. " 

EII.\e O,ll;HO BaEHoe 3HaqeHHe A = 5/4 llOJIy-qaeTc»: H3 aHaJIH3a O.n;HOCllHHOOOI'O npo.n;oJIh-

Horo IwppemlTopa (llS:(t).6.s:)~nt, I',lI.e .6.S;(t) = S;(t) - HS: +s;): 
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(9) 

IIpH ycpe.n:aeHHB BHeKJIaCrepHi.Ix B3a.B:Mo.u;eicTBH:H: no 6LICTphIM BHyTpHKJIaCTepHhIM 

,ltBHJ.WBliUIM OCTaeTCJI TOJI:&XO cexymq>HaJl no OTxowellllIO K BHyTpHKJIaCTepxoMy B3aHMO

,D;e:H:CTBlUO Z-Z '1acTh H3 BHeXJIaCTepHoro raMHJIhTOHHaHa [4,8]. C y'leToM 3TOro Mrq = 
~ E#r,qnzA~r H A = 4/9, 4/5 H 1 ,D;JIa BHyTpHKJIaCTepHlll 'lacTOT (7), (8), (9) COOTBeT

CTBeHHO. 

TaKHM 06pa30M MOXHO 01KH,lJ;aTh, 'ITO A JIeXHT B npe,D;CJIax 4/9 :::; A :::; 5/4. 
HaJl60JIee eCTeCTBemu..t:H: oT60p CillIROB B XJIacrephl non:yqaeTca, eCJIH Onpe.u;eJIHTh 'IHCJlO 

3anOJIReHlUI 2-KJIaCTepa COOTHoweHHeM 

2 A
Z2(r,q) = nr nq19(Arq - 2"(Mrq + Mqr ». (10) 

~HrypHPytoII:(ee 3,D;eCh BhIpaXeHJi![e M rq + Mqr nponopItJlOHam.HO BTOpOMy' MOMexTy Koppe

JUITopa (S:(t)S;)o:ltt, r,D;e 3aBHCHMOCTL OT BpeMeHH onpe,n;eJIaeTCa TOJILKO BHeXJIacTepHhIMH 

B3aHMO,D;e:H:CTBHJIM:H. TaKoe CpaBXeHHe TO'IRee COOTBeTCTByeT CYTH y)f(e pa3BHTLIX npJlIJIO

XeHH:H: XJIaCTepxoro aHaJIH3a [6 - 8], nocxOJILxy B Bl!IX XJIaCTep BhIcTynaeT KaK e,D;HlILIi{ 

06'heKT, OTHOCHTeJIhHO CJIOOo B3aHMO,IleB:CTBYlOIIJ;IDi: C oKpyJXeHHeM. TO'IHoe 3Ha'IeHHe yKa

3aHHOro BTOpOro MOMeXTa eCTL 

5" (2 232 L. n z Azr +A zq )· (11) 
z~r,q 

Bce 06cYJK.ZlaBmxecK BlaIIlIe cnoc06LI OlIpe,D;eJIeHHJI A OCT81OTca B CBJIe H AWl B8pHaHTa (10), 
C TeMH JXe 3Ha-qeHWlMll ,D;mI A. 

1l0llil CIIJIIHOB B napax onpe,l(eJIJleTca COOTHomeHHeM [7] 

(12) 

((.. .)c - CHMBOJI ycpe,D;XeXHH no XO:H4»JII'YP~lIM:cmmoB), KOTopoe ,D;JIH HOBhIX onpe.n;e.neHllli: 

KJIaCTepOB MOEeT 6LtTL 3aJIHCaHO KaK 

(13) 

Itl = (Enz19(~-AEA~nr)t9(A~-AEA=nr)) . (14) 
:1:#0 r#z r#O c
 

ECJIH BLI'lHCJIjlTL Itl 6e3 Y'leT8 BTOPO:H: ~YHXItJlJiI t9( ...) B (14), TO pe3yJThT8T ,;,1'oIIpe,n;e_
 .. 
JIaeT .n;OJIlO CIUDlOB, ,IlJIa KOTOplilX KBa.n;paT B3aHMO,IleB:CTBJlIJI C 6J1HJXaHWJlM CIIHHOM 60JILwe 

'1eM M8cmTa6HpoB8JnII>Ii: (xa A) KBa.zq>aT IIOJIa OT BCex OCTam.HlaIX cmmOB. llanee, HapMY 

C ,D;HIIOJILlUiIlIII, MLt pacCMOTpHM B3aJ1MO,D;e:H:CTBHe HeCKOJILKO 60JIee 06II:(ero BlIAa: Aar = l;. 
IIpH S > 3/2 n,/1 KOne'IRO (HHa'ie OHO paBHO HyJIlO). HCnOJTh3ya HHTerpaJILxoe npc.ztCTaBJIe~e 

t9( .) = Ii _1 joo ~ -i-rzX ill. . e . 
,,-++021l't -oc T + te . 
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M01KHO nOKa38Tb, 'lTO 

" ('"' _0 A2 '"' A2 ») 28. (15)371"fl, = L...J nzu( Oz - A L...J ern,. = A3/28 sm -. 
:#0 ..I-z c 371" 28 

OTJUI'IHe "'0 H Kl OT ",II nOKa3bIBaeT, HaCKOJIbKO ClIJThHO MeHJleTCB nOJIe OT OCTaJIbHOH CHC

TelllLI B npe,lteJIax KJIaCrepa. 

IIpJI A < 1 pacnpe,l{eJleHlIe cmmOB lIO IUI8CTepaM HecmHo3H8'IHO (O,l{HH cnHH MmICeT no

nSCTb Cpa3Y B HeCKOJIbKO KJI8CTePOB), 'lTO Mml<:eT npnecTH ,l{aJKe K fl, > 1. 
JlJIH. .n;JlIIOJIbHOro B3aHMO,l{eHCTBIIJI 

II(A) __2_ (16)
K  7I"VX' 

3aMeTHM, 'lTO TOT JKe pe3yJThT8T nOJIy'laeTCJI H 6e3 Y'!eT8 yrJIOBoi 3aBHCHMOCTK ,rtmIOJIb

HOro B3SHMO,l{eicTBJIjI. AHaJIOrlflIHO, <popMyJIa (15) cnpaBe.nmma npB 3aMeHe AOT = Ijr8 --+ 
x(n)jr", r,l{e n = rjr, a JtPn I x(n) 1

3
/ 

8 < 00. 

ECJIH nO,l{CTaBHTb B (13), (14) HlITerpaJThHOe npe,l{CTaBJIeHHe 

00
iJ( 2 2) _ Ii 1 1 dt -eltl _ita2 

( itz
2 1)

Z - a - e~O 271"i -00 tee e -., ~/ 

TO KOH<pHrYPaIlKOHHoe yCpe.llHeRHe B03HJU:aJO~3B:CIIOHeHT OT mmeiHLtx <pOpM no 1IHCJIaM. 

3aIIOJIHeH1U MOIRO BbID:OJllIlITb BBHO. B pe3YJIbTaTe, nOCJIe nepexQZJ;a K npe,l{eJIy CnJIOlliHOH 

cpe.n;LI H HHTerpxpOBaHlIB no npOCTpaHCTBeHHbIM xoop,zomaTaM ,l{JIJI H30TpOIIROro B3aHMo

,l{ei:CTBH.II n0JIY'!aeTCJI: 

(17) 

r.n;e 

~(tt,t2) = I dq (1- exp (-iA (;:8 + I q ~2n .12.))) 

3.n;ecb Jdq ... cooTBeTcTByeT CYMMHpOBaHHIO no Z B (6), an - npOH3BOJIhHbIli e.n;HUH'lHhIB: 

BeKTOp. IIpll 8 --+ 00 onpe.n;eJIeHHJI (4) H (5) COBna,naIOT H "'1 nepexo.n;HT B 3HS'leHHe 16/27, 
COOTBeTcTByIOm;ee npOCTpaHCTBeHHhIM KJI8CTepaM [5,6J. 

lIng HeKOTOphIX paC'leTOB, oco6eHHO C y'leToM aHH30TpOIIHH B3aHMo.n;eicTBHJI, y,l{o6uee 

BeJIJI('1HHhI Ko H "'1 BLI'lKCJUlTb HHa'le, MO,l{eJIHpyS CJIyqaiiHoe paCIIOJIOEemte cnHHOB B pe

rneTKe C nepHo.u;U:'leCKHMl'I rpaHX'lHbIMlI YCJIOBHSlMH. 

Pe3YJThTSThI .D.nJl ,l{JlIIOJll>-,l{HIIOJIbHOro B3aHMo.u;eiicTBIDI npllB~eHbI B CJIe.n;YJOm;ei Ts6JI11

ne: 

A 0.5 0.75 1.0 1.25 1.5 1.75 2.0 
X;o 0.698(5) 0.584(5) 0.509(5) 0.458(7) 0.423(5) 0.395(5) 0.366(5) 

"'1 0.609(5) 0.505(5) 0.444(5) 0.395(5) 0.364(5) 0.340(5) 0.316(5) 
",II 0.900 0.735 0.637 0.569 0.520 0.481 0.45 

0.578(2) 0.523(2) 0.480(2) 0.450(2) 0.421(2)"'e 
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IIpBBe~eHHaK 3.n;eC:b 3aBHCHMOCT:b "e(A) COOTBeTcTByeT onpe.n;eJIeXHIO 3XepreTH'IeCImro KJIaC

Tepa xa OCXOBe xepaseHcTB 

(4b) 

o606m;a:roIUHX $OpMynu (4a). 

4>H3FIecxas: o6nacTb 3H8.'1eHlli " 1I A co CTOpOH:b1 Mam.IX A OrpaHH'IeHa o.n;X03Ha'IHOC

T:bID pacn:pe.n;eJIeHH.lI CIIHHOB no XJIaCTepaM (A ~. 1), a Ta.KlKe TeM, 'I'1'O.n;OJ1.ll CIIlIHOB B napax 

He .n;OJI)KHa upeBbIIIIaTb BeJD['l][lD,I K,e(A = 1), nOCKOJIbKY 3RepreTneCXa.lI IUIaCCH¢HXaItIDI 

npH A = 1 cooT~eTc+ByeT CaMDMy CJIaOOMYYCJIOBJIIO cym;ecTBOBaHKiI ImacTepa (cpaBHeHlIe 

BlIYTpHXJJaCTepHoroB3a.HMo.n;eJrcTBJIjI C B3aHMo.n;eJrcTBlIIeM C KalK,ZJ;IJlM BlIeKJIaCTepHhIM cnH

HOM). B q>1II3H'IeCxoi o6nacTlI Ino - K,l I /no'" 10%. B.n;a..rrbHeiriIeM: MbI 6y.n;eM npelIe6peraTb 

3TlIM pa.3JIlI'lHeM, HcnoJIl>3yH B Ka'leCTBe OCHOBHOro napaJl4eTpa no. Pa3HOCT1> "," - "'0 3aJl4eT

HO 60JIbllle, HO HMeHHO napaMeTp ,," 6y.n;eT BalKeR B .n;aJJ1>HeimRX npJrl6n:HlKeHID>lX paC'IeT8X. 

TI03TOMY ,D;aJIee IIpH yup~eHBBX q,oPMLI 3aIIpemeHHOro o6LeMa MLl:. 6y,D;eM COnOCTatlJI.lIT:b 

napaJl4eTpy no He 3Ha'IelDiIe A, COOTBeTCTByx>mee q,opMyJIe (13), a All onpe.n;en:eHHoe COOT

HOllleHHeM""o = ","(Al )1 paccMaTpHBWI no xax OCIIOBIIOH $H3necBii nap8.MeTp Mo.n;en:ei. t: 
III 

PaCCMOTpHM nOBe.n;eHHe 4>YHK:nHJ1[ cna,na CB~oi HH.n;YIUUIlI (CCH) HH3XOXORnelITpH

pOBaHHoi cmmOBOJr CHCTeMhl G(t) np:ll HOBOM onpe.neJIeRHH ImaCTepOB. IIo CBDeMY CMbICJIY 

$YJlKIlHB: G(t) a.tUUITHBB:0-0AHO'IaCTlII'IHa :II n03TOMY Pa36HB8eTCK Ha cyv:y.y BXJIa.)l;OB OT nap 

:II MaCChI G(t) = G2(t) +Gl(t), npB"leM: [8] 

G1(t) = /(l~~)! L ZI(0,r2, ... ,rl)(Sci(t)S-)o) (S+ ~-) . (18)
\ '1', ...'1', coo 

3.uec1> G, G1 III G2 lIOPMllPOBaHhl YCJIOBlIeM: 

IIoxa naphI onpe,nen:eHLI Tax, 'ITO .n;OJJK CIUIHOB B lI:BX n lIe 3asllICIIlT OT KOlIn;eHTpanB:B, 

nepBbIi nop.lJ,ll;ox xOBll;eKTpamroHHoro pa3JJ01KeHlUI G(t) (ll BMeCTe C HB:M aCIIlMIITOTIIlKa Kp1>J

JIa JJIIlHIIlIll norJIom;eBll.ll) He 3aBIIlC.lIT OT 1". lleicTBlITeJJ1>HO, IIl3 (18) (CM. TaK)Ke (4» CJIe.n;yeT, 

'ITO 

1 (Sci(t)S-)o)
G2(t) = n + f ~(Z2(0,r) {Sci 8-)0 -1 }c. 

{Z2(0, r»c rv j2 IIpH f -+ 0, II03TOMY q,OPM8JIbHoe p83JJOlKelIHe no f :IIMeeT BH,ZJ;: 

(19) 

3aMeTHM, 'ITO BlaIpaJKeHHe B cKo6xax 38.BlIClIT OT r '1epe3 3BOJIKl1UIIO. AIlaJIOrIll"tJ:xo, 
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lb npOH3Be,nemur Z2(O, r)(St(t)So)o BKJIa,D; nepBoro nopanKa DO f .u;aeT TOJI1>KO 'InCH, o6y

CJIOBJIcaHl:>Iii B3aJIMo.u;eicTBHeM cnlIHOB 0 H r (DOCKOJIhKy lIHCJIO 3anOJIHeHIDl n r Y:6..e y'lTeHO 

B Z2(O,r)), cn~oBaTeJIbHO 

r.ne "'lepTa. cBepxy 03Ra."'IaeT, "'ITO 3BOJIIO:qHJI co.u;epJKHT TOJIbKO 'lJIeH, CB.!I3LIBatOIqHii CUHRU 0 
H r B paMKax OnHCaHIDI, COOTBeTCTBJIOID,ero cnHHaM MaCCbI. KOHn:eHTp~HORHoepa~O}f(eHHe 

nepBoro qneua B (20) B:MeeT BJiI,It: 

/ (st(t)S-)o ) ) 
1 + f \ ~ (Sri S-)o - 1 c + 0(1). 

TaxXM 06paJoM, 

(21) 

CYMMI>I B (19) :iii (20) CXo.u;XTCil IIp:lil60JI1>llIliIX r, nOCKOJIbKY KOppeJIilTOphl no.u; 3HaKOM CYMMhl, 

OqeB~HO, CTpeMRTCS K 1 npll r -+ 00 (B38lUdO.lleicTBHe HCqe3aeT) H .ilBJISIOTCS 'leTHblNH 

«PYHKIUlniH AOrt, TaK "tiro cyMMHpyeMoe BLlpRJKeHlle y6laIBaeT xe Me,nneHHee, "'IeM l/r6
• OT

cyTcTBHe 3aBHCXMOCTH G(t) = G1(t) + G2(t) aT It B nepBOM nop5J,IU{e KO:HIJ;CHTpanHOHHoro 

pa3JlOJKeHHJI cne,D;yeT X3 CpaBHeHRJI (19) R (21). 
B [8J nOKa3aHO, "'ITO B np1l6JlB:)KeRJm HOpMaJIbHOro cny'tJ:a:HHOro npon;ecca NUl JIOKa.JThHUX 

nOJIeii B CHCTCMC nOCJIe BhI,l(CJIeHHS nap .nJIJI G(t) cnpaBe,WUIBO HurerpMbHoe npe.u;CTaBneHHe: 

(22) 

r,Zl;e 

2 fT/.;\ -...L.D Ij(i) 1"" d~ { t (. 2" VI L"" dy ,r)}G2 (t) = -KVy l(t)e ,;w V"\"/. Re - exp -- zz - - • - -e- , 
1f 0 x 2 ,,/ifi) t :z: y27r 

--LD IJ{t) { 21£ ji(i)1°O d:c (X2 
2 ji(i)1°O dy ))}G1{t) = e ,;w V"V/ 1- -D let) -exp -- - -D let) -e-Y , 

7r 0 x 2 1£2 11" 20 y2 

CJIe.nyIOID,ee 1I3 Bhlpa>KeuD 

{st (t)S;)o == ~ cos (~AOlt) e-MfoI(t), (23) 

""-_ ll.nJl emma 0 napLI, cocTomnei 113 CIIxnOB 0, 1, H 

(24) 

.D;JIR CllliIHR 0 MaCChI C y'leTOM TOro, 'iTO 'tJ:KCJIO 3RnmmeHHil Y3na r CDHHOM R3 napbI eCT:b 

n~ = L:q Z2 (r, q), a 'lllCJIO 3anOJIHemU 3TOro iKe Y3JIa CIIIDIOM MRCCI>I eCTb n~ = n r - n~. 

3.lleCb D = i1aCh,2 - 8H,D;epCOJlOBCKaJI nOJIyIIIHpHHR JUIHlU'I pe30HRHca, C -- 06'hCMHaH 

KOHI{eHTpanHJI CllIDIOB, , - rHpOMlU'HHTHOe oTHOmeHlJe emma, Mfq = f6 L"'¥O,l A~~n:z 
BTOpoi MOMeUT BHeKJI3CTepHoro nomI H3 nape (nng nap, URXOnsnnRXCg B qeUTpaJIbHOi 'l3CTH 
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pe30HaHCHOi: JIJllmH) , M2: 
cIIl!lIe llIl3CClIoI, 

I t 
I(t) = dr(t - r)K(r), 

r~ K(r) - Xoppe.nSlTOp nOICaJIbHoro nOJIJl ua nape :HJm ua cnlUle MaCCI.I OT OCTa..rrbHldX CIIH

HOB ClICTelllll>I. na.nee, xu H B pa60Te [8], Mhl npHMeM, 'qTO K (T) OIIHCLIBaeTCjJ <}>epcTepoBcKoi: 

<l>ymrItJl[eii:, npK'leM 

1000 

K(r) = e-..;:;:F"., TeO = dTK(r) = 2Tc , 

r,n;e XapaKTepHoe Bpe:wr KOppemm;HB: Tc = 4/D, 'lTO IIpH6Jn13HTeJIbHO cooTBeTcTByeT CB.sI3H 

llIle1K1rJ BpeMeHeM q>.Jmn-<pJlonOB 11 BpeMeHeM <l>a3oBoi PeJIaKCaD;liIB: B perYIDlpHLlX cKcTeMax. 

Mt,r HO:llC.eM OJICH,D;3TL aH3nOrK'lHoro COOTHomeHIDI K B Ha.IlIeH CKCTeMe, nOCKOJI1>KY cmrrymq>

HM (BRYTPHII3pHM) 'q3CT:L B3aBMo.QeKcTBlUI yqTeH3 B (22) TO'lHO. ITPH Tc rv 4/D H 5oJThme, 

3aBJlCllMOCT:L OT 3TOro napaMeTpa .ztJU[ Dt < 10 cna6aJl (npJl YBeJIH'leHRH Tc B~oe, G(t) 
MenaeTca Be 60JIee, TJeM Ha 10%). 3a.nHCllMOCTh G(t) OT XOHxpeTBoro B:H,Ita K(t) npH MaJIbIX 

t B lIHTepBane liI3MexeKHil G(t) Ha ~a nOpH,ltK3 (,D;O Dt rv 5) T3X}Ke He BLlXO,lJ;HT 33 3TH 

rpaHJl[~LI. 

HoBOe onpe.neJIene 'UlCeJI 3allOJIReHllJl IC.JIacTepoB npHBQl.OIT IC. H3MeneHHlO BhIpaJKelllIjJ 

]I.IDI. G(t). C y'leToM (23), (24) H.MeeM TenepL 

G2 (t) = C Jdrcos (~AOrt) / t9(A~ - At EA~:l:n:ll)e-M:ql(t») ,
4 \ C:I: (25) 

Gt(t) = e--j:D.ji(i} - C Jdre-k~rl(t) (t9(A"tn. - At ~ A::l:n:l:)e-M~l(t») c' 

3,n;ecb, XaIC. 11I B (18), CJIe,D;ya [7,8], Mhl npeXe6perJlK p33JIJI'qJleM BHeIUl3crepHoro nona H3 

CJnUle napu, BCJIeACTBlIe ee OTHOCHTeJI:LHOii: KOMIlaKTHOCTJIl, II nOJIOJKHJnl q = r /2, T .e. Bce 

pacCTO.snmJl, onpeneJ.UIlOIQlle BTOpoli MOMeHT napH B (25), OTC'lJ/lTaHhI OT n;eXTp3 KJIaCTepa. 

<I>BTypHPYlOIlU1:i B (25) napaMeTp Al eCTeCTBeHHO onpe,neJIHTL lJepe3 K ¢OPMYllOB: I), = 'Ir:};;;' 
aHaJIOrll'qlloH (16). 

IIo,n; 311aK ycpeJUlemu: lIO XOH<pB.rypan;i'UD4 B COOTHomeRlIjJ (25) BXO,n;gT TOJlhKO BbIpa.JKe

BlUI, nponoPn;HOlla.m.Hble M2q , TaK 'qTO OIlB CBO,lUlTCjJ K ycp~ellBIO no <PYHIC.IIJ4.H pacnpe,ll;e

JIeHlla JIOXa.JThHb1X CTaTll'leCICJIX nOJIei [8] 

(26) 

C yqeToM 3TOro, nocne 3JIeMeXTapHbIX npeo6pMOBaHHi C 3aMeHOi: nepeMellHLlX H lIRTer

pllpOB3RB:jJ no yrnaM, nOJIyqaeM, BHpMHB At '1epe3 1)" 

(27) 
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HanOMRHM, 1J:TO npH BbIBo.n;e (25) M:E.I, KaK H B [8], npeHe6permi OTJIH1J:HCM epOPM:E.I 3a

npellleHHoro 06'heMa KJIaCTepa OT mapa. B pC3YJIhTaTe B OKORlJaTeJIhHOe BhIpa~eH:He (27) 
BXO,D;:HT TOJIbKO IIapaMeTp Ii (TO'lHee, lio). IIpH Dt -t 00 aCHMnTOTHKa G(t) f"V e-~D,/2tT;. He 

3aBHCHT OT Ii H COBna.zxaeT C [8]. 

IV 

.lIml IIap Ha KpLIJIe pe30HaHCHOii: JIlDIlIIJiI c~eCTBeHHa TOJThKO z-z 1J:aCTL BXeKJIaCTepHo

ro B3aHMo.n;eHcTB1H[ H3-3a Me,ltJIemrOCTH B3aHMRLtX C MaCCOH epJIHn-epJIOnOB B ImX [8]. IIpH 

paCCMOTpeHHH Xa"lIaJll>Horo 3Taua 3BOJIlOIJ;mt G(t) ;rr,o He6oJThlliH.X Dt 5 3TO MO:>KltO rpy60"-J 

y'leCTL, C'IHTasI, 'ITO BICJIa;rr, B 3BOJIlOIJ;HlO ,D;aIOT ClIHHLl nap C KOppeJlllTOpOM JIOKaJIl:,HOrO llOJU[ 

Kp(r) = 1 (rc = 00) H KOXIJ;eHTpa.D;Heii: IiC, H cnHHLl MaCCLl C K(r) = c-";;;;:'. rc = 4jD H 

KOImeHTpa.D;Hei (1 - Ii)C, npeHe6peraJI npocTpaxcTBeHHLlMH KoppemlIJ;HKMH Me:lK.n;y HHMH. 

KpoMe TOro, yqTeM, "lITO .n;JIJI Bcex B3aHMo;rr,eicTBB:i, ICpOMe B3aJdlIw.n;eicTBHSl Macca - Macca, 

c~eCTBeRHaTOJIhKO Z-Z COCTaBJI.lIIOlllaa JIOKaJIhXOrO nOJIJl, IDI:r.!l 

Mmm(x) = 1
9
6 2.:n~A;"" Mmp(x) = ~ ~n~A~, 

M (') - ~ ~ PA2 M () - ~" mA2 
(28) 

pp x - 4 L..., n z z",' pm x - L...J n z z:r; 
z 4 z 

;lJ.JISl BTOphlX MOMeHTOB, C03,D;aBaeMLlX cnBllaMll MaCCLl Ha cn:r.!lHe MaCCLl, CllHltaMlI nap Ita cn:r.!l

xu MaCCLl, cnJIHa.Mli!l nap Ra CIIlIRax nap H ClIHR8Mli1 MaCCLl Ha CllB:Hax nap COOTBeTCTBeHHO. 

3.zxecb HCll0JTh30BaHLI 1J:HCJIa 3anOJIHelfHSl Y3JIa z cnllHOM napLI B: CnlilROM MaCCLl [7,8J: 

n~ = 2.: Z2(Z, q), n": = nz - n~. 
q 

.lIa.n:ee .ztJHI nOJIYKOJIlPleCTBeRHoro aHaJIH3a 114M OrpaHB:"IHMCSl paC'IeTOM G(t) B paMKax 

3HCpreTH"lJ:eCKOi KJIaCCHeplIKa.D;lIR. C y'leTOM (28) BhIpaEeHHe (23) nepexo.n;B:T B 

(S+(t)S-) = ~ cos (~A t) e-Mpplp(t)-MpmI(t)
o p 0 2 4 01	 , 

a (24) - B 

(S;j(t)S-)o =	 ~e-Mmplp(t)-MmmI(t). 
2 

CooTBeTcTBeHHo, BMeCTO (22) nOJIY1J:aeM, 'ITO 

G(t) = G2 (t) +G1 (t),	 (29) 

4It D(I()1 ( ))1/4 -t9:(~.JI;(t5+(l- ..)yI(t))R loo dx 5G2()t = -3 t pte ..	 e 2 e 2, 
1r	 0 :z: 

3 ixt 4D [ ~ r;t;\]
S2 = 2 . 1i(I(t)Ip(t))1/4 - 31r Ity Ip(t)ili (xJ(t)) + (1 - Ii)y I(t)ili (xj.J(t)) . 
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3,n;eCb 

I(t) = it dr(t - r)K{r), 

1/4 
J(t) = Ip(t)

( I(t) ) , 

v 
Ha pKC. 1 TIpllBe,lJ;eHO nOBe,neHlle In G(t). ITPK Dt = 6 JIHHmI cBepxy BBl'l3 COOTBeTcTByIOT 

<popMYJIe (27) amI K = 0.35, 0.5, 0.6, <popMyJIe (22) -,llJIj{ K, = 0.58, <popMyJIe (29)-WHI 

K, = 0.58 X MO,n;eJIll AH,ltepCOHa (In G(t) = -Dt). BH.nHO, 'ITO none,lteHHe G(t) Ha Cpe,ltHBX 

BpeMeHax B pa3l1HX peaJIHCTH.'IlILIX MO,lte.rurx CXO,IUlO 14 pa3JU['U{e CB.lI3aHO KaK C .n;OJIeH CJlJiI:HOB 

B :ruraCTepax, Tax H C THlIOM XJIaCCH<pHKaD;lIlI. 3TO ,ltaeT npHHnxnHaJThHyIO B03MO,lKHOCTb 

3KcnepHMeHTaJThHoro Jil3y'IeHlUI BOllpoca 0 BhI60pe lIaJil60JIee npaBHJIbHoi KJIaCCH<pHKaIUlH 

JII, CJIe,ltOB8Te.T.IJ>HO, 0 TOM, KaKHe npOn;eCChI (CKOJI1,-'laCTH'IHhIe) Ha.x6oJIee CYID:eCTBeHHbI B 

cnllHoBoi ,IJ;JllHaMBxe. 

Heo6xo.z:tJIIMo OTMeTJlTb, 'ITO nonblTKa npO,ltOJDKeHlUI pe3YJIbTaTOB Ha 60JI1>IIIJlle BpeMe

Ha nOTpe6yeT )"leTa OTKJIOHeHlUI KOppeJUITOpa K(t) OT <pepcTepoBcKoro [8], 8 TaIOKe 60JIee 

nOCJIe.nOB8Te.T.IJ>1I0ro yqeT8 Toro, 'ITO ,ltJIH llap Ha KphIJIe pe301laHClIoi JI14HHH cymecTBeHlIa 

TOJThKO Z-Z 'laCTb BHeKJIaCTepHoro B3aHM:o,n;eiCTBliH. ITo Mepe npO,ltBH,lKeHHjI K 60JIbililIM Bpe

MeHaM (Dt > 101
) 3TH 3<p<t>eKThI 6y,n;YT lII'pan Bce 6om.uryIO POJIb [8]. TaKlIM 06pa30M, npH 

JII060M THIIe KJIaCclI$HKaIUlJI, nOBe.n;eHJ4e G(t) Ha cpe.n;xmt Bpe:w:eHax (Ha lIHTepBan:e JI3MeHe

HlISI G(t) lIa ,....., 2 llopB;ZJ;:Ka) X8'1eCTBe:a:HO O,ll;lIHaKOBO - nO'£TH 3XCnOHeBJJ;H8JII>HOe y6l>1BaHHe, 

O,llHaKO Bcer.na 60J1ee Me.n;JIemme, 'ley B :W:O,ll;eJIH An.nepco:a:a. 

Mo,lteJIl> AH.n;epCOlla He MOrJIa npeTe:a:,ll;OBaTb Ha OIDICaHxe 3BOJIJOIXlIJII ClICTeMbI Ha He Ma

JIhIX BpeMeH8X. MO,lKHO 6hIJIO 01KJII,ll;8Tb, 'ITO npJII BBe,lteHJlH B 3TY MO.zteJIb KOlle'IHOi CKOpOCTH 

<pJDm-<PnOllOB, npOH30B.neT cymecTBeHRoe J113MeHeHHe nOBe.n;eHHjI ern, COCTO.lllllee B OCHOB

HOM B H3MeHeHJlH ero OT '1BCTO 3KCnOHeHD;lIa.JIblloro In G(t) = Dt K In G( t) rv - Vl5i liB 

BpeMellax, 6JIlI3KJIIX K D-l. Haw: anaJIlI3 nOKa3hIBaeT, "ITO B ,n;eiCTBH1.'eJThHOCTJII 3Ta aCJIIMnTO

THKa peaJIH3yeTCSI 3aMeTHO n03)J;Hee, a paCCMOTpeHHlile lIaMJ11 60JIee peaJIJIICTll'IeCKJlle Mo.neJIH 

o6ecne~aIOTB03M02IC.HOCTb 3XCnepJIIMeHTaJIbHOH npOBepXH npaBHJIbHOCTJII HCXQIUlhlX npe.n:

nOJlO.lKeHD 0 npon;eccax, npOTeKaIO~ B pa36aBJIeHROH CllHHOBOi CHCTeMe H yTO"lHeH14.l1 

J.J.aHHhIX 06 J!X CBOKCTBax. 

Pa60Ta BhIllOJIHella llpH nOJ.J..nepJKKe P<I><I>H (npoeKTbl 96-15-96418 II 96-02-17771-a). 
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