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CTOS!HOB '-1. P4 - 11694 
11TepaUHOHHbll! CUOCOO peweHH2 ypaaHeHHll KD83H'I8CTH'IHo

~OHOHHOl! MOQenH ana C~epH'IeCKHX aaep 

npeanaPaeTCa HTepaUHOHHblll CUOCOO peweHHa ypaBHeHHll KB83H'I8CTH'IHOo 

~OHOHHOll MoaenH ana c<j>epe'leCKHX aaep. Bonaoaaa <j>yHKUHa aoa6y>"aenHhiX 

COCTOaHHil BKniO'IaeT oaHo- H ABYX¢0HOHHble 'lneHbl B cny'lae 'leTHo-'leTHbiX 

S!Aep H KB83H'i8CTH'IHbiC, OAHO•H AByX<j>OHOHHble 'lneHbl B cny'lae HC'IeTHbiX 

aAep. YpaBHCHHa MoaenH aanHCOHbi B aeae, yao6aoM an.11 peweHHa MeTOAOM 

eTepauui!. PaccMoTpeHbi ycnoaea cxoaHMocru HTepaueoHHOPO npouecca. 

nony'leHbl Bblpa}KeHHa, OUHCb!B810WIIe ~8l"'MeHT8UIIIO KB83H'I8CTH'IHOH KOMllo

HCHTbl B He'leTHbiX S!Apax. noK838HO, 'ITO npeanaPaeMblll IITepaUHOHHblil 

MCTOA MO>KHO IICUOnb30B8Tb ana ee Bbi'IIICneHHa. 

PaooTa Bhmonaeaa B Jlaooparopue TeopeTn'leCKoll ~H3HKH 0!15111. 

npenpBHT 06'bcAHHCHHOI"'O HHCTHTyTa S!ACpHblX lfCCneAOBSHHli. lly6Ha 1978 

Stoyanov Ch. P4- 11694 

The Iteration Methcxi for Solving the Equation of the 
Puasiparticle-Phonon Mcxiel in Spherical Nuclei 

The iteration methcxi for solving the equations of the quasi
particle-phonon mcxiel is proposed The excited state wave function 
includes the one- and two-phonon terms for even nuclei and 
quasiparticles, one- arx:l two-phonon terms for odd nuclei. The mcxie 
equations are written in the form convenient for solving them by 
using the iteration methcxi. The convergence conditions of iteration 
proced•.1re are discussed. The expressions describing the fragmen
tation of quasiparticle component in cxid. nuclei are given. The pas
s ibility of using the proposed iteration methcxi for calculation is 
demonstrated. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1978 

© 1978 06'be/lHHeHHblit HHCTHTyT HJZepHblX HCCnellOBBHHii Jly6HB 

B nocne,D,HHe ro,D,bl 6bln .D.OCTHrHyT nporpecc B onuca

HHH COCTOJIHHH C npoMe:>KyTO'-IHOH H BbiCOKOH :meprHJIMH 

B036y:>K,D,eHHJI B paMKaX KBalH'-!aCTH'-IHO·IiJOHOHHOH MO,D,enH 

.II,D,pa. nblnH paCC'-IHTaHbl HeiiTpOHHble CHnOBbleliJyHKUHH/1,2/, 

pa,D,HaUHOHHble CHnOBble liJyHKUHH/a/ H onpe,D,eneHbl o6naCTH 

noKanHlaUHH ruraHTCKHX MynbTHIIOnbHbiX pelOHaHCOB /4,5/. 

CnO:>KHaJI CTpyKTypa COCTOJIHHH npH 3HeprHH nop.II,D,Ka 3Hep· 

rHH CBJilH HeiiTpOHa H BbiWe llpHBO,D,HT K onpe,D,eneHHblM 

Bbi'-IHCnHTenbHbiM TPY.D.HOCTJIM npu pacqeTe ux csoiicTB. 

B ypaBHeHHJIX MO,D,enH o6bi'-!HO BCTpeqaJOTCJI MaTpHUbl O'-!eHb 

BbiCOKoro paura. liblnH pa3pa6oTaHbi ueKOTOpble MeTo

.D.bi /6- 91 , KOTOpble noJBonJinH nonyqaTb npu6nu:>KeHHble 

ypasueHHJI, pewaswuec.11 JaTeM qucneuuo. 

B uacTOJIIUeii pa6oTe npe,D,naraeTCJI uTepauuoHHblii Me

TO,D,, ,D,aiOIUHH BOlMO:>KHOCTb peWHTb ypaBHeHHJI KBalH'-!aC • 

TH'-!Ho-4Jououuoii MO,D,enu ,D,nJI c4JepuqecKHX JI,D,ep 6e3 npe,D,

sapuTenbHbiX ynpomeuuii. 3To nolBOnJieT Bbi'-IHCnHTb ,D,nJI 

c4JepuqeCKHX JI,D,ep CHnOBble liJyHKUHH, COOTBeTCTBYIOIUHe 

6onee CnO:>KHblM BOnHOBbiM liJyHKUH}lM B036y:>K,D,eHHbiX co

CTOJIHHH, '-!eM 3TO 6binO C,D,enaHO pauee /l/. 

raMHnbTOHHaH KBalH'-!aCTH'-IHO·IiJOHOHHOH MO,D,enHCO,D,ep

:>KHT cpe,II,Hee none, cunbl cnapunanuJI, MynLTHnonb·MynL

THnonbHble H CIIHH·MynbTHIIOnb·CIIHH·MynbTHIIOnbHble CH· 

nbl110 •11 ( Ilocne pg,D,a npeo6pa3osauuii ero MO:>KHO rrpe,D,cTa

BHTb B BH,D,e CYMMbl clloHOHHOH '-!aCTH H qneua, );'-IHTbiBaiO· 

IUero BlaHMO,D,eHCTBHe KBalH'-!aCTHU C 4JoHOHaMH 
111

: 

H .. Hph + Hqpph /1/ 

BonHOBYIO liJyHKUHIO B036y:>K,D,eHHOrO COCTO}lHH}l '-leTHO" 

'leTHoro cliJepuqecKoro JI,D,pa JanuweM cne.D.YIOIUHM o6pa-

30M: 
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+ + + + 
'I' (JM)·RkiQJMk+.I Ri QJM'+ I p12 [Q1Q2]JMI'Po 

11 k 1 1,2 . 
/2/ 

~nR HeqeTHOrO C~epHqecKoro R~pa BOllHOBYID~YHKUHID 

C yqeTOM ~BYX~OHOHHblX qneHOB 3allHWeM B BH~e 

'I' ( J M) = ck I a rMk + "" + "" At [ + + ] ~ C. a + ~ D j a. Q,\ 1 + 
i" k 1 JMi jA i Jill 11 

+ I F1,2[a:+ [Q:Q~ ]IK]JMI'Po 
1 ,2 j I Jill 

/3/ 

jl 

3~ecL a~llli - onepaTop PO*AeHHR KBaJHqacTHULI 

C MOMeHTOM j. npoeKUHeH m H HOMepOM i ; Q ~Mi -
onepaTOp pO)K~eHHR ~OHOHa C MOMeHTOM J, npoeKUHeH 

M H HOMepoM i ; 'I' 0 - aonHoaaR WYHKUHR ocHOBHoro co

CTORHHR qeTHO- qeTHOrO R~pa. qHcna 1-3 HCllOllL3YIDTCR 

~R o603HaqeHHR nonHOH COBOKYllHOCTH KBaHTOBblX qHcen 

/HanpHMep, Qt = QAp.i , ajini = ai /. 
Y CllOBHe HOpMHpOBKH BOllHOBLIX ~YHKUHH /2/ H /3/: 

2 2 2 
<'I' *'I'> = Rk 11 +.I R i + 2 I ( P

1 2 ) I- 1 , 
1F k 1.2 · 

2 2 Ai 2 1,2 2 
<'P*'P>=Cki1+I Ci +I(D.) +2I(F. ) 1=1. 

i~k jAi J 1,2 Jl 
jl 

/4/ 

HcnonLJYR aapHaUHOHHLIH MeTo~. MOlKHO nonyqHTL ypaa

HeHHR ~nR 3HeprHH COCTORHHR 71 H ~nR HeH3BeCTHLIX 

K034>4JHUHeHTOB B BOllHOBLIX ~yHKUHRX /2/ H /3//g,t1,12 ~ 
CexynRpHoe ypaaHeHHe ~nR qeTHo-qeTHLIX R~ep HMeeT BH~ 

F(71)=wk-71 _ _!_ I [U1,2(Jk)]2 
2 1,2 w1 + w2- 71 

_..!_I R· I U12(Jk)U12(Ji) .. o. 
2 i~k 1 

1 ,2 (L) 1 + (L) 2 - 71 
/5/ 

~nR HeqeTHLIX R~ep OHO BblrllJI~HT Cne~yiDIUHM o6pa30M: 

4 

F(71 )= (k - 71 -.l..: If' (Jk jAi)D~ 1 ,. 0. 
y2 jAi J 

/6/ 

3~ecL w k - 3HeprHR 4JoHOHHoro cocTORHHR Q: 'I' 0 ;~ 
t: k - 3HeprHR KBaJHqacTHqHOrO COCTORHHR at 'I' O. Be

nHqHHaMH U 
1 
i J k ) H f' ( J k j ,\ i) RBllRIDTCR cne~YIDUUie 

MaTpHqHLie JneMeHTLI: 

u1,2(Jk)-<QJMk1Hqpph I[Q~Q;]JM>. 

r (JkjAi)-<aJMk IHqpphl[ajlllQ~p.i ]JM>. 

HeHJaecTHLie Ko34>4JHUHeHTLI R 1 H D~1 
a /5/ H /6/ 

MOlKHO HaRTH, pemaJI CHCTeMLI llHHeHHLIX HeO~HOpO~HblX 
ypaaHeHHH npH onpe~eneHHOM JHaqeHHH :meprHH 71 : 

i"i; [8ii, (wi -71)-..!.. I Ut.iJi)U1,2(Ji') 
2 1 ,2 w 1 + w 2 - Tf ] R i , ,.. 

1 ut 2 (Ji)U 1 2(Jk) 
·-I . . 

2 1,2 w +w -71 
1 2 

~R Ri H 

[E"i +w1 _11_...!._ I r2(Jd1) 
2 i"k (i -71 

1 "" r
2
<H12)(1+81,2) 10<1> 

- ~ j + 
2 j 1 ,2 ( j 1 + (L) 1 + (L) 2 - Tf 

+.l.I o.<3>[I 
2j1,3,1 l1 i"k 

f'(Ji j1)f'(Ji h3) 

( i- 71 
+ 

/7/ 
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+I 
j2 

r(j 1 j 2 1 )r(jj 2 3) 

(. +W +W -TJ 
J2 1 3 

[ (2 j + 1 )( 2 j 1 + 1) ] 1 I 21 ,\ 3 j 2 j I ~ 
,\1 J j1 

1 
+ l2r (Jkj1) 

.n;ng oJi 191 

fiOCJie peweHHB: 181 K03cW!HIJ,HeHTbi C f (C" k) 

qaroTcB: no «llopMyne 

Ce~1 1 Ir(JejAi)D7i· v2 c e -TJ jAi 

181 

nony-

191 

B MaTpH'IHOM BH.n;e 17 I H 181 BblrJIB:,D;B:T cne.n;yroll\HM 

o6pa3oM: 

.... .... 
'UR .. u, 

.... .... 
§o .. r. 

1101 

1111 

PaccMoTpHM .n;uaroHaJibHble 3JieMeHTbi MaTpHIJ, 'U H ~ 
I'll ii , §

11 
1. 0HH co.n;ep>KaT KorepeHTHble qneHbi u 

COOTBeTCTBYIOT «iiH3H'IeCKOH CHTyaiJ,HH, KOr,D;a JIH60 TOJibKO 

O,D;Ha O,IJ;HO«iiOHOHHaB: KOMnOHeHTa y'laCTByeT B BOJIHOBOH 

«iiYHKIJ,HH 121, JIH60 TOJibKO O,D;Ha KOMnOHeHTa a +Q+ yqacT

ByeT B BOJIHOBOH «iiYHKIJ,HH 131. fiOCKOJibKY TaKaB: CHTyaiJ,HB: 

peaJIH3reTCB: B HH3K03HepreTH'IeCKOH 'laCTH cneKTpa, B pa-

6oTax1 1 •131 6biJI npoBe.n;eH no.n;po6Hblii aHaJIH3 .n;uaroHaJib

HbiX 3JieMeHTOB. C H3MeHeHHeM 3HeprHH OHH MOryT o6pa

ll\aTbCB: B 0, OKOJIO noJUOCOB - CTpeMB:TCB: K 6eCKOHe'IHOCTH. 

0HH TaK>Ke BeJIHKH, KOr,D;a 'IJieHbi C+ W - TJ JIH60 W- TJ 

CTaHOBB:TCB: 60JibWHMH no cpaBHeHHIO C KOrepeHTHbiMH 

CyMMaMH, BXO,Il;B:ll\HMH B 'lJ i1 H § ii . 

He.n;uaroHaJibHble 3JieMeHTbi MaTpHll, 'lJ H § ('lJ ~ H ~ ij ) 
co.n;ep>KaT HeKorepeHTHble cyMMbi. B pa6oTax 16 - 1 noKa-

3aHo, 'ITO 3TH 'IJieHbi MaJibi H HX OCHOBHaB: pOJib B ypaBHe

HHB:X CBO,IJ;HTCB: K HCKmo'leHHIO JIHWHHX nomocoB. O.n;HaKo 

OHH CTaHOBB:TCB: 60JibWHMH, KOr,D;a 3HeprHB: TJ HMeeT 3Ha

'leHHe, 6JIH3Koe K KaKoMy-To nomocy. B TaKHX cnyqagx 

,IJ;JIB: .n;e«llopMHpOBaHHbiX B:,D;ep B pa6oTax17 I 6biJI pa3pa6oTaH 

6 

1 
~ 

J 
~ 

MeTO,IJ; noJUOCHOrO npH6JIH>KeHHB:. 3TOT MeTO,IJ; .n;aeT B03MO>K· 

HOCTb pewaTb CHCTeMbi THna 1101 H 1111 ,D;JIB: 3Ha'leHHH 

3Hepruii:, ne>Kall\HX B oKpecTHOCTH KaKoro- nu6o nomoca, 

nOJib3YB:Cb JIHWb ,D;HaroHaJibHbiMH 3JieMeHTaMH 'lJii H §ii • 

qHCJieHHbiM KpHTepHeM, KOTOpbiH 6y.n;eT yKa3biBaTb, 

npeo6na.n;aeT nu .n;uaroHaJibHblii 'IJieH Ha.n; He.n;uaroHaJILHbiMH, 

,IJ;JIB: Ka>K,D;OH CTpOKH MaTpHll, 1101 H 1111 6y.n;eT BeJIH'IHHa 

k.~I'U .. 1- 1 I I'll I ,IJ;JIB: 'lJ 

H 
1 11 j.f,i ij' 

k "'I § .. 1- 1 
I I§ 1 ,IJ;JIB: §. 

1121 
11 j.f,i ij 

MaTpHll,bi 'lJ u § 6y.n;yT npeuMywecTBeHHO .n;uaroHaJILHbiMH, 

ecnu .n;ng Bcex i B I 121 BbinOJIHB:eTcB: ycnoBHe 

k <1 
i 

1131 

Bo3HHKaiOll\He B pac'leTax cuTyauuu npu pa3HbiX 3Haqe

HHB:X 3HeprHH TJ MO>KHO pa3,D;eJIHTb Ha TpH rpynnbl: 

1. .LJ;ng i - H CTpOKH ,D;HaroHaJibHbiH MaTpH'IHbiH 3Jie- · 

MeHT BeJIHK 3a C'leT 60JibWHX 3Ha'leHHH BeJIH'IHH W-TJ B 

1101 H c +w- TJ B I 111. Tor.n;a ,D;JIB: i -ii: CTPOKH BblnOJIHB:

eTcB: yCJIOBHe 1131, T.e. k 1< 1. 
2. )),JIB: OKpeCTHOCTH KaKOrO-JIH60 ,IJ;BYX«iiOHOHHOrO no

moca B 1101 nu6o nonroca c+w 1 +w2 B 1111, KaK cne.n;yeT 

83 nOJIIOCHOrO npH6JIH>KeHHB: 17 I, MO>KHO npeo6pa30BaTb 

MaTpHll,bi 'lJ H § TaKHM o6pa30M, 'ITO ki < 1 ,IJ;JIB: BCeX i . 
3Ha'leHHe onpe.n;eJIHTeJIB: Ma TpHll, 'U H ~ B OKpeCTHOCTH 

3THX nOJIIOCOB 3aBHCHT JIHWb OT HX ,D;HaroHaJibHbiX 3JieMeH

TOB. 

3 . .LJ;ng i -ii: CTpOKH ,D;HaroHaJibHbiH MaTpH'IHbiH 3JieMeHT 

Man. Tor.n;a k 1 > 1. 
.LJ;ng peweHHB: CHCTeM JIHHeHHbiX ypaBHeHHH 1101 H 1111 

HCnOJib3yeM CJie,D;yiOll\HH HTepall,HOHHbiH npo11,ecc: 

H 

R.<n) = R.<n-1\ J{ (u _ 'UR(n-1) ) ,IJ;JIB: 110/. 

B<n)= i)<n-1\ H < r _ §n<n-1)) .n;ng 1111. 
1141 
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MaTpuu;a }( - ,IJ,HaroHanLHaJI MaTpuu;a, 3neMeHTaMH KOTo-

poB: JIBllJIIOTCJI cne,IJ,}'lOIQHe BenH'IHHLI: 

J(ii 
'U -1 

== l 1i 
§-1 

ii 

,IJ,n.ll 1101' 

,IJ,ll.ll 1111. 

HaqanLHLie npu6nH)I(eHHJI onpe,IJ,enHM xax 

-+ (0) -+ • -+ (0) -+ 
R - u , D -r. 

1151 

1161 

3To HTepau;HOHHLIB MeTo.IJ. Hxo6H. HTepau;HOHHLIB npo

uecc CXO,IJ,HTCJI, ecnH MaTpHIJ;Ll 'lJ H § HMeiOT 6onLWHe 

,IJ,HaroHanLHLie 3lleMeHTLI, T.e. ,IJ,ll.ll BCeX CTpOK ,IJ,Oll)I(HO 

swnonHJITLCJI ycnosue 1131. Bw6op Ha'IanLHoro npu6nu

)l(eHHJI B BH,IJ,e 1161 H MaTpBIJ;Ll }( B BB,IJ,e 1151 COOTBeTCT

ByeT pa3BBTOMy B /6/ npB6nH)I(eHHOMY MeTO,IJ,y peweHBJI 

CHCTeMLI 1111. 
Kax y)l(e OTMe'IanocL, ,IJ,nJI HeKoTopwx 3Ha'IeHBB 3Hep

rBB Tf B03MO)I(Ha CBTyaiJ;BJI 

k1 > 1 , i == 1 , 2 , .... n ; 

k.<1, i==n+1, .... m. 
1 

ffi- paHr MaTpHIJ; 'lJ nB60 § lypaBHeHBJI BCer,IJ,a MO)KHO 

nepecTaBllJITL TaK, 'IT06LI CTpOKB MaTpBIJ; B 1101 H 1111 
c k1 > 1 oxa3anacL nepBLIMHI. Bse,IJ,eM Ma TPHULI 'l1' H 

§, C paHrOM n, o6pa30BaHHLie nepBLIMH n CTpoKaMH H 

n CTOn6u;aMH MaTpHIJ; 'lJ H §. MaTpHIJ;a }( 1141 B TaKHX 

cny'IaJix HMeeT 6onee cno)I(HLIB BH,IJ,: 

}( l 'l1 ' - 1 
,IJ,n.ll i == 1 , 2 , ... n , 

== 117
1
1 

,IJ,n.ll i == n + 1 , .... m . 

)J,nJI CHCTeMLI 1111 B MaTpHu;y 'lJ BMeCTO 'lJ' - 1 Ha,IJ,O llO,IJ,

CTaBHTL § '-1 
• Ka)I(,IJ,Oe 3Ha'IeHHe ., B 3aBHCHMOCTH OT 

'IHCna n HMeeT CBOIO MaTpHUY 'lJ '(§ '). llpaKTH'IeCKHB 

CMLICll llpHMeHeHHJI HTepaiJ;HOHHOrO npou;ecca 1141 3aBHCHT 

8 

OT 6nH30CTH K 1 OTHOWeHHJI 
m-n 

m 
lecnH n"' m, To 3a-

'U-1 {<)-1 
,IJ,a'Ia 6nH3Ka K nony'IeHHIO o6paTHOB MaTpHIJ;Ll b ) 1. 

B 3a,IJ,a'Iax JI,IJ,epHoi WH3HKH ,IJ,OCTaTO'IHO qacTo He Hy)I(

Ho 3HaTL scex KOMllOHeHT sonHOBLIX WYHKUHB 121 H 131. 
B TaKHX cny'Ia.IIX /10/ MO)I(HO BLI'IHCllHTL HeKHe ycpe,IJ,HeH

HLie senH'IHHLI, ucnonL3YJI MeTO.IJ. cunoBLIX WYHKUHB 12 •101 • 

HanpuMep, BLI'IHCnJIIOTCJI BLipa)l(eHHJI THna 

ct> 2(7j)=!.p(7j-Tf )[!.R.(Ti)<il (.')lf>]2 . 
v v i 1 

1111 
c2(7i)= !.p(Tj-Tf )[!.Ci(7j)<il (.')lf>]2. 

v v i 

3,IJ,ecL senB'IHHLI < i I(.') 1 f > - MaTpB'IHLie 3neMeHTLI He

xoero onepaTopa IHanpHMep, onepaTopa 3nexTpoMarHBT

Horo nepexo,IJ,a nu6o onepaTopa nepe,IJ,a'IB HyxnoHoBI. Co

CTOJIHBJI <i I B If> B3BeCTHLI B He 3aBBCJIT OT 3HeprBB Tf • 
TaKOBLIMB MoryT 6LITL nB60 O,IJ,HOWOHOHHLie COCTOJIHHJI B 

cnyqae 121, nB60 KBa3B'IaCTB'IHLie COCTOJIHHJI B cnyqae 

131. <l>yHKIJ;HJI ycpe,IJ,HeHBJI HMeeT cne,IJ,yiOIIJ;BB BB,IJ,: 

1 ~ 
p(Tj-Tfv)==- ~ • 

277 (- )2 ~ .,_., +-
v 4 

r,IJ,e ~ - napaMeTp. 3Ha'IeHBe KOMnneKCHOB BellB'IBHLI ij 
CBJI3aHO C 3HeprBeH Tf COOTHOWeHHeM ij=Tf + i~/2 . Tfv
xopHH cexynJipHoro ypaBHeHBJI 111 nu6o 18/. BLI'IBcneHBJI 

TaKoro po,IJ,a BellH'IBH npOBO,IJ,BllBCL B pa6oTax/2,4,5,14,15/ • 

BwqucnHM senB'IBHLI 1171. HopMHposxa sonHoswx WYHK

UBB 121 B 131 CBJI3aHa C npOB3BO,IJ,HOB cexynJipHLIX ypaB

HeHBB 151 B 161 COOTHOWeHBeM 

(~ ==- <'1'*'1' >. 1181 
a., .,=., R2 

v k 

,l:VIJI BOllHOBOB WYHKIJ;BB 131 Rk B 1181 3aMe.HJieTCJI Hack • 

ITonL3YJICL TeXHBKoi KOHTYPHLIX BHTerpanos, y'IBTLI

Ba.ll, 'ITO WYHKUBB I 17 I JIBllJIIOTCJI aHanHTB'IeCKBMB B nnoc-

9 



KOCTH 7i H ucnonb3Y.Il /18/, AJI.Il /17/ nonyqaeM cne,IJ.yro
~e Bblpa>KeHH.Il: 

[I. R.(7i )<il01f>+<kl 01f>]
2 

2 1 i,P k 1 

<P (ij )= - Im ------------ • 
" F(~) 

/19/ 

2 1 [i1kCi(7i)<il01f>+<kl0\f>]
2 

C (Tj") = -- Im _u:-~--=--
. " F(~) 

/20/ 

Ko34MPHu.HeHTbl Ri (7i) H Ci (7j) (B cuny swp~>KeHH.Il /9/ 
AJI.Il HaXO>K,IJ.eHH.Il Ci HY>KHbl K034MPHIJ,HeHTbl {fl ) B Ka>K
,IJ.OH TO"'Ke Tj nony"'HM, peWa.ll Te >Ke CHCTeMbl flO/ H /11/, 
HO ,IJ.n.ll KOMnneKCHbiX 3Ha"leHHH 3HeprHH if. 

MHHMa.ll ,11.o6asKa K 3HeprHH 1'1 yMeHbwaeT ponb nonro
coB B CHCTeMaX /10/ H /11/. KpoMe TOro, OHa yMeHb
waeT a6COniOTHyiO BenH"'HHY He,IJ.HarOHanbHbiX MaTpH"'HbiX 
3neMeHTOB, TaK KaK 7i BXO,IJ.HT B HX 3HaMeHaTenb. B He
KOTOpbiX HHTepsanax 3HeprHH 6y,IJ.yT BblllOnH.IITbC.Il cne,IJ.ylO-

~e HepaBeHCTBa: 

I 'U i/7i) 1 < I 'U ij <77) I : I §1j < 7]> I< I § ij < 11 > I · 
B ,IJ.HaroHanbHbiX Ma TPH"'HbiX 3neMeHTax yMeHbWaeTC.Il 

a6COniOTHa.ll BenH"'HHa llOniOCHbiX qneHOB H ysenH"'HBaeT
C.Il pOnb qneHOB l+W - ~ H w- if, a6COniOTHa.ll BenH"'HHa 
KOTOpbiX B03pacTaeT. )1.n.11 HeKOTOpbiX HHTepsanOB 3Hep
rHH 6y,IJ.yT cnpaBe,IJ.nHBbl HepaBeHCTBa 

I 'U u < 7i > I> I 'Uu < 11 > I : I § u <if) I > I § u < 11 > I · 
TaKHM o6pa30M, BBO,IJ..Il MHHMYIO ,IJ.o6aBKY 1'1, Mbl ycHnH

BaeM HepaBeHCTBa /13/, yMeHbWaeM paHr MaTpHll, 'lJ' H 
§' /15/ H nonyqaeM B03MO>KHOCTb HCllOnb30BaTb HTepa

IJ,HOHHbiH npou.ecc /14/. C ysenH"leHHeM 1'1 npeo6na,IJ.aHHe 
,IJ.HarOHanbHbiX 3neMeHTOB B MaTpHIJ,aX 'lJ H § ycHnHBa
eTC.Il H HTepaiJ,HOHHbiH npou.ecc /14/ 6y,IJ.eT CXO,IJ.HTbC.Il 

6blcTpee. 

11 
B KaqecTBe npuMepa 6blno npoaHanH3HposaHo .ll.IJ.PO 

9Sn. Mbl pacc"'HTanu pacnpe,IJ.eneHHe HeiiTpOHHoro .IJ.bl-

pO"'HOrO COCTO.IIHH.Il 1g912. T.e. senH"'HHY /20/d\.q}:lim~ 
" F(Tj) 
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I 
I 
I 

I 

B HHTepsane ,11.0 12 M3B sonHoBa.ll tiJYHKU.H.Il /3/ co.IJ.ep)l(.HT 
276 K034MPHU.HeHTOB D ~i H O,IJ.HH K03tlltilHU.HeHT cl . Ko3tll-

1 2 J g9/2 
tlluu.ueHTbl Fj i Y"'HTbiBanucb ,11.0 13 M3B, H ux KOnH"leCTBO 
oKa3anocb paBHbiM 743. BenH"'HHa C 2( ij) I 1'1 = 0,5 M3B/ 
Bbi"'HCn.llnacb B HHTepsane 0-10 M3B c waroM 0,1 M3B. 
TaKHM o6pa30M, CHCTeMa nHHeHHbiX HeO,IJ.HOpO,IJ.HbiX ypaB
HeHHH /11/ paHrOM 276 Bbi"'HCn.llnaCb B lQQ TO"'KaX. qHC
neHHOe peweHHe 3a,IJ.a"'H C TaKHMH napaMeTpaMH ,IJ.OBOnbHO 
3aTpy,IJ.HHTenbHO ,11.n.11 COBpeMeHHbiX 3BM. Hcnonb3y.Jl HTepa
IJ,HOHHbiH npou.ecc /14/, Mbl nony"'HnH 6nH3KYIOK,IJ.HaroHanb
Hoii MaTpHIJ,y }(. MaTpHIJ,a §' B /15/ HMena paHr OT 1 
,11.0 7 ,IJ.n.Jl pa3HbiX 3Ha"leHHii if. KonH"leCTBO HTepau.Hii H3Me
H.Ilnocb B npe,11.enax 2-4. KpuTepHeM ,IJ.OCTH>KeHH.Il peweHH.Il 
CHCTeMbl /11/ .IIBn.llnOCb a6COniOTHOe 3Ha"leHHe BeKTOpa 
HeB.Il3KH: 

-; = § n <n) - r . 
1 

... 1 -6 ,D.n.11 scex Bbi"'HcneHHbiX TO"leK r < 10 . TaKHM o6pa30M, 
BH,II.HO, "'TO B peanbHbiX 3a,IJ.a"laX MaTpHD,a § 6nH3Ka K ,IJ.Ha
rOHanbHOH. PaHr §' Man, H HTepaU.HOHHLiii npou.ecc cxo
,IJ.HTC.Il 6biCTpO. 

1-iTaK, paCCMOTpeHHbiH B pa6oTe HTepall,HOHHbiH npo
IJ,eCC /14/ Y.IJ.06eH npH Bbi"'HCneHHH CHnOBbiX tiJYHKIJ,HH TH
na /17/. Y CnOBH.Il ero CXO,IJ.HMOCTH ,IJ.OBOnbHO npOCTbl H Bbl
nonH.IllOTC.Il B npaKTH"leCKHX 3a,IJ.a"lax. Cx.o.II.HMOCTb npo
u.ecca /14/ MO>KHO ynyqwaTb, H3MeH.Il.ll napaMeTp 1'1 • TaK 
KaK B o6nacTH 3HeprHH 8-12 M3B nnoTHOCTb KBa3H"lac
TH"'HO-tlloHOHHbiX COCTO.IIHHH B He"leTHbiX .ll,IJ.pax BenHKa H 
3a,IJ.a"la CBO,IJ.HTC.Il K peweHHIO CHCTeM nHHeHHbiX HeO,IJ.HOpO,IJ.
HbiX ypaBHeHHii paHra /2-4/xl02,ucnonb30BaHHe npou.e,IJ.y
pbl /14/ Heo6xo,IJ.HMO. Bb16op Ha"lanbHbiX npu6nH>KeHHii B 
TaKHX cny"la.IIX MO>KeT CyllJ,eCTBeHHO llOBnH.IITb Ha CKOpOCTb 
cxo,IJ.HMOCTH HTepau.uoHHoro npou.ecca /14/. Bw6paHHble 
B /16/ Ha"lanbHble npH6nH>KeHH.Il COOTBeTCTByiOT npOCTeii
WeMy npH6nH>KeHHIO /6~ KOr,IJ.a B MaTpHIJ,e CHCTeMbl COXpaH.Il
IOTC.Il nHWb ,IJ.HaroHanbHble qneHw. Hcnonb30BaHHe B Ka
qecTBe Ha"lanbHoro npu6nH>KeHH.Il MaTpHIJ, 6onee cno>KHoro 
BH,IJ.a, COOTBeTCTBYIOllJ,HX, HanpHMep, llOniOCHOMY npu6nH:>Ke
HHI0/7/ AJI.Il CHCTeM ypaBHeHHH /10/ H /11/, no-BH,IJ.HMOMy, 
ycKopHT cxo.IJ.HMOCTb npou.ecca /14/. Bwno 6w HHTepecHbiM 
HCCne,IJ.OBaTb 3TY B03MO>KHOCTb ,IJ.eTanbHee. 
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ABTop Bhlpa~aeT 6naro~apHoCTb npo~. B.r.ConoBLeBy 
3a HHTepeC K pa60Te H CTHMynHpOBaHHe ee HallHCaHH.II, 
a TaK~e A.H.B~oBHHY H JI.A.ManoBy 3a none3Hhle o6-

cy~~eHH.II. 
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