
c ..3.t y,j 

3 ... 3&6 

/,t .,_ J .. 

JI .r .3acTaBeHKo 

TEOPHH CHJibHOA CBH3H 

P2 - 6910 

,ll;JIH MO,ll;EJIH HEPEJIHTHBHCTCKHX liACTHU, 
83AHMO,ll;EHCTBYIDmHX 
CO CKAJIHPHhlM HEHTPAJibHhlM ME30HHhlM OOJIEM 



:]:IHHeHHOrO HHCTJ:ITyTa H]:lepHblX . · 

~Jie]:IOBaHHH 

06'be,I:IHHeHHOrO HHCTHTyTa H,I:IepHhiX 
CH CaMOCTC)HTenbHbi:MH ny6nHKaUHHMH •. 
11 ~co· ci. ·4 YcTaBa · OIUUL C)Tnn'me 
ooqaeTC.!I B .TOM, qTo TeKCT npenpHHTa · 
e.r~en B KaKoM·nn6o mi.yqnoM mypnane 

!AeKCaiJ;HH 

IOHnpoBaHHbie ny6nnKaunn OIUIH HMeiOT 

;: ;:·\ :::::::;:,;~;~;:·· ~:.: 
~ !eopxa CHI&HUI \ 
·3 6 6 CBll3H .1Jl8 MOJieBH. 
"1973 · · · .. · . . P2-69IO ,:~: 

HeT 

'" J~-_\1_·. 1----:--

P2 - 6910 

Jl.r .3acraaeuKo 

TEOPHH CHJlbHOA CBH3H 
I A7IH MO.D;EJJH HEPEJI~THBHCTCKt1X 'IACTHU, 

B3AHMO.D;EACTBYIOII(HX 
CO CKAJIHPHNM HEATPAJlbHNM:ME30HHNM llOJIEM 

· Hanpa&lleHo B TMtP 



P2 - 6910 

[ MOJlenH Hepen51THBHCTCKHX 'ISCTHU, 

angpHbiM HeliTp8nbHbiM Me30HHbiM 

reM 

en51TI!BIICTCKIIX 'ISCTHU, B381!MO)leilCTBYIO

e30HHbiM noneM, Jlng 3Sll8'IH 0 CBSI3SH-

3CTHU n noKS38H01 'ITO napaMeTpOM 

:51 ue A-1, a (gn;-1• 0TCIOllS cneJlyeT, 'ITO 

:: .. ·)lnSI CI!CTeMbl C llOCTSTO'IHO 60nbWHM 

T~·cny'Iali Cl!nbHOl! CB513H II 6yJlyT 

01 CI!CTeMbl n 'ISCTI!U, 

CTHTyTa H.QepHhiX HCCJie,QOBaiDdi. 

a, .1973 

~ory for a Hodel of 
:-ticles Interacting 
ltrai Meson Field 

P2 - 6910 

istic particles, interacting 
;on field, is considered. For 
:>f a great number of n 
strong'coupling expansion is 

1F1 • It. follows that, however 
l system with suffiCiently great 
:ase of strong coupling will 
tates of a system of n partie-

1te · for Nuclear Research. 

ilbna, · 1973 

§1. Bee~eHue 

B :noii pa6oTe MLI 6y,neM paccMaTpHBaTL cHcTeMy uepenHTH
BHCTCKHX qacTHU, B3aHMO,IJ;eHCTBYIOIUHX CO CKanJipHblM HeiiTpanLHblM 
Me30HHLIM noneM. TaKail cHcTeMa onucl.maeTCH ypaimeHHeM Illpe-

,o;HHrepa 

Rft=EU, /1/ 

/2/ 

.+ r dkw(k,m)a~ .... 
. . . k k 

3,necb x. , i = 1, 2, ••• , n - KOOp,D;HHaTbl - OH qaCTHULI, a k' at 
I . . 

onepaTopLI rtornomeHHH H ucnycKaHHH, y,noaneTaopnromue npaaunaM 

KOMMyTaUHH . 

[ak,a;,],-,8 (1(-k '), /3/ 

U B /1/ ecTL <lJyHKUH.II KOOp,D;HHaT qacTHU xI H Me30HHLIJC queen 
3anoniieHHH, w ( k, m)=,f71+ti:Z,.m - Macca Me3oHa.. . 

· 1.1~ CucTeMa /1/, /2/ c ManLIM Ko34J<lluuueHTOM £ npu nocne.n
HeM qneHe B /2/ 6Lma paccMoTpeHa H.H.Boromo6oBLIM /cM.ft/ , 
cTp.· 499/. HM 6Lin ,naH·MeTo.o; no;:(cqeTa co6cTaeHHLIX <lJyHKUHii 

· li co6cTBeHHbiX 3HaqeHHii ypaBiieuuii /1/ npH ManLix' 3HaqeHH.IIX '£ • 

. 1.2. E .II.Cono,noBHHKoBa, A.H. TamC:enu,n3e 'if O.A.XpycTaneal 21 
3aMeTHnH, · qTQ MeTo,n H.H.Boronro6oaa npuro,neH .. ,o;n.11 peilleHH.Il 
ypaBH~HHH/iJ, /2/'e B cJiyqae CHllbHOH CBH3H/T.e."npH!=1 g->oo /. 
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B pa6oTe /2/ ·JlJIJI peweunJI Ja.na"'IH CHJlbHQH CBJI.3H npe.nnar;aeTcJI 

TaJOKe napnaUBOHHbiU MeTOJl, KOTOpb1Rll03BOJIJieT BbiJlCJIHTb rJiaBHLIU 

3tPtPCKT D3aBMOJlCHCTBHH, XOTJI, JIO MBCHHJO aBTOPOB, H He .naeT 

HHKaKHX yKa;JaHHH ua B03MO:>KHOCTb YTO'IHCHHJI JlCTaJieii B3aHMOJleii· . 

CTBBJI. . 

1.3. flo cpaBHCHHJO C pafioTaMH /1,2 / Mbl, BLifipaB 3HeprHJO 

B3aHM0JlCUCTBHJI B /21 cneunaJILHbiM o6pa30M, CYJUCCTBCHHO YMCHL· 

WHJIH OfiiUl:IOCTb paCCMOTpeHJiJI, HCKJIJO'IUB H3 Hero TaKHe CJiy'lan, 

KaK, nanpnMep, /JIJ.IDKCHHe 3JICKTpOHa B UOJIJipHOM KpBCTaJIJie HJIH · 

I!OJiynpoBOJlllHKC J • 3a C'ICT 3Toro y,naeTCJI npOJlBHHYTb Bbl'IHCJie· 

HHJI .nanLwe, qeu :no c.nenauo a/1,2/. . . . 
1.4. B HaCTOMIUeit pa6oTe Mb1' 6y.neM nom.JoaaTLC.H nMenno 

:BapHaUHOHHbiM MCTOJlOM pafiOTbl / 21. MLillOKaJKeM, 'ITO 3TOT MCTOJl 

MO)K}IO TaK yconepweHCTBODa Tb·, <iTo BCJIB'IHHbl E , Q MoryT fibiTb 

Bbt'IBCJICHhl npK cro nOMOIUH c JIIOOOit TO'IUOCTblO no MaJIOMY napa· . 

MeTpy g~1 • B cnyqae o.nuoii qacTHULI, n"' 1, cocToJiuue 'laCTHULI 

onpe.nenneTCH ypanueunJIMB I 151, 121 I, 1231 n 1241, cooTneTCTBYJO· 

IUBMB B3aUMOJlCUCTBBID 'JaCTBUbl C COOOH :lKC nocpeJlCTBOM noTeu

UBaJia IOKaBLI 1181. IlOCKOJibKY B CJiyqae CBJibHOU CB.H3U qacTHUa 

pacnonaraeTc.H n Manoii o6nacTu pa3Mepa g -~ oT JOKan·cKoro no·

Tenunana npBTJI)KCHBJI ocTaeTCJI numi. -qacTL- g2 ! r, Macca MeJoua 

OKa3biBaeTC.H UCCYJUCCTBCHHOU. AHaJIOrB'IHbiU MCTOJl, Ha3BaHHLIU 

aaTopaim · "MeTOJlOM caMocornaconaaaaro · nonJI~ ann KBaJunoTenun

ana", HCHOJib30BaJICJI B pafiOTe /9/, B KOTOpOU B3yqaJiaCL MOJlCJib 

TJI:lKCJIOU uepeJIJiTBBBCTCKOH 'JaCTBUI>t, .B3RHMOJlCUCTDYJOIUCit CO CKa-· 

JI.HpHbiM KBaHTOBaHHLIM JIOJICM. 

1.5. B aaweM paccMOTpeuuu JIBJIS:eTc.s uey.nonneTnopnTeJILHLIM 

TO OOCTO.BTCJILCTBO, 'ITO BOJIHOBaJlcllYJUO.tB.II 0 (r,nk) l3aDBC.BIUa.H 

OT l<OOPJlHHaT 'JaCTBUbl 1 H'IUCeJI 38.UOJIHCHUJI n k )(..JtoKaiJH30BaHa 

B HCKOTOPOH OOJiaCTU U3MCHCHHJl nepeMeHHOH it ·B TO BPCMJI I<ai< 

'JaCTUUa MO:lKCT HaXOJlHTLCJI C OJlBHfl.l<OBOH nepOJITHOCTLJO B JIJ06oii 

TO'IKe. npocTpaucTBa: • 3TOT HeJlOCTRTOK/ ro:JKeT ObiTL. Y9TPll:HeH 
npnMeneuueM MeTo.na H.H.Jioronrot'ioBa . 1 • B ocTaJibHOM ··3TH 

JlBa MCTOJlR JlaJOT, no•BBJll!MOMy, OJliiK&JCORWe pe3yJibTaTLI. 

.1.6. Mbi pacnpocTpanaM paccMoTpeuue .na cny-qai ueci<OJILI<nx 

B3aHMOJlCHCTBYJOIUHX 'IRCTBll ( n> 1). llapaMeTpOM pa3JIO>KCHU.H 17 I 
n 3TOM cnyqae oKa3Linae_TCJ1 ne 4-1, a (gCJJ-~ ; cocTOJJHlle cucTeMLI 

onpe.nen.se:rcs yJ)anneHBJIMH Tuna XaPTp•· .niu qacTuu~' BJaa~w.neii
cTBYJOIUHX. Me)!(Jly. COOOit nocpeJlCl'tllOW. BapHLJX CHJI C flOTCHUBaJIOM 
1181. . . . 

Cny'IRB 'laCTBil Jio3e H IDepwB . paCCMRTPHBaJOTC.H OTJlCJJbHO 

1§31 . .l{JIJJ JlOCTRTO'IHO oolli.woro 'ilJQJta 'l&CTHU n cyiuecTBYJOT 

CB.H3RHBWS COCTOJIHBJI CBCTeMLI n 'ti,CTHil li.J.a:&e npa· MaJibiX 3Ha· 
'l8HBJI.X ~ I. . ' 

1.7 Auanoru'lnoe paccMoTpeHHe MO:liCCT obiTb npose.neuo u:npu 

4 

{ 
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3aBHCHMOCTH raMHJibTOHHaHa OT" H30TOllH'ICCKOrO .CUHHa, KOrJla 

'lJICH B3aBMOJlCHCTBHJI B 121 HMeeT BHJl . . 

++ 3 . ikxj 
n d k (raJ e ' g ~ I ,I 

H := j=-1 · ...j2w (k,mJ 
a_, + K. c.),· 

ka · · · 

TaK 'JTO 'laCTBUbi o6pa3YJOT H30TOTIH'lCCKHH JlYHJieT, a Me30Hbl -

TpHTIJieT. 
1.8. OnepaTOp 3HeprHH 121 KOMMYTHpyeT C onepaTopoM HM· 

nynLca 

< •• -. 

.... n a , -> 3 + 
P , - ·i ~ --::;:- + .fk d k ak at_ • 

J=-t·ax ·· .. • 
J 

141 

L 

B 3TOH paooTe Mbl DYJlCM HCKaTb peweHHe ypaBHCHHH ll/, COOT

BeTCTBYIOIUCC HaBMCHbWCMY 3Ha'ICHHIO 3HeprHH npH JlaHHOM 3Haqe

HHH HMTIYJibCa. TaKaH 3aJia'la, ·KaK H3B.eCTHO, CBOJlHTCH K OTbiCKaHHIO 

HaHMeHbWero COOCTBCHUOro 3Ha'leHHH. onepaTopa . . 

" n _ _. 3 + ., 
K =H-e( j~tpi + J kdk akak). /51· 

3.necb · c- ueKoTopax .KoHcTaHTa, onpe.nemieMaH nenuqauoii. uM:

nynbca H HMCJOIUaH CMbiCJI CKOpOCTH qaCTHUbl HJIH CHCTeMLI- qac

THU / 2 /, 

Pj "' -·; a 1 a x 1 
161 

1.9. raMHJibTOHBaH 121, KaK H3BCCTHO, BbiBOJlHTCH H3 COOTBeT

CTBYIOIUero peJIHTHBHCTCKOrO raMHJlbTOHHaHa 

3 ikx. 

HR~~(-ia.V.+f3.m +8( d k {3.(ake 
1 

+K.c.) 
j J 1 J . J 

...j2o,(k, rn) 

+ + J dkw (k;rn)akak 

npoue.nypoii HCKJIIO'lCHHJI MaJILIX .KOMTIOHeHT 6HCnHHOpa ,lJ;HpaKa. 

, Heo6XOJlHMO OTMCTHTb, OJlHaKO, 'ITO HCHOJib.30BaHHe raMHJILTOHHaHa 

121 . JlJIH pemeHBH 3aJla'IH · 0 CBJI3aHHblX COCTOJIUBJIX qaCTHU npH 

. g2 » 1 He3aKOHHO. 
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,lJ;eiicTBHTeJILHO, cornacuo /12/, /12 '/, C}'meCTBeHuoii JJ.JIH/1/ 
06JiaCTLIO lJ3MeHeHHH nepeMeHHOH k H.BJIH.eTCH k "": g2 n. /HJIH 

k- g
2 

n 
1
13 

JJ.JIH CJiyqaH. qaCTHU cf>epMH/, B TOBpeM~KaKannpo-
KCHMaUHH /2/ JJ.JIH. -~ rOJJ.HTCH, oqeBHJJ.HO, JIHWL npH k .<< 1 /Ha

nOMHHM, qTo y Hac Macca qacTHULI panna 1/. 

,lJ;JIH 3aJJ,aqu MHOrHX qacTHU ( n) noJiyqeHHLie B § 3 pem~HHH. 
cnpaBeJJ.JIHBLI npH g n >> 1; nOCKOJILKY npH 3TOM C}'meCTBeHHa 06· 

JiaCTL k -g2n /HJIH k -g2n 1/3 JJ.JIR qaCTHU cf>epMH/, TO npH 

I/ g<<n << 1/ g 2 /HJIH 1/- g« n « 1/ g6 JJ.JIR qacTHU cf>epMn/ npu6nu

)lt'euue /2/ K raMHJILTOHHaHy HR RBJIReTcR· YJJ.OBJieTBopHTeJILHLIM. 

TaKHM o6pa3oM, raMHJILTOHHaH HR HMeeT CBR3aHHLie n -
qaCTHqHLie COCTORHHR B yKa3aHHLIX 06JiaCTRX H3MeHeHHH napaMeT

pOB n u g. 3a 3THM ncKJIIOqeHneM p·accMoTpeHue MOJJ.eJIH c ra

MHJILTOHnaHoM /2/ JJ,JIR ;laJJ,aqu 0 CBR3aHHLIX COCTORHHRX npeJJ,CTaB

JIReT JIHWL quCTO MeTOJJ,HqecKylO QeHHOCTL, KaK paCCMOTpeHue 'MO· 

JJ,eJIH, B KOTOpOH yJJ,aeTCH nocTpOHTL npH6JIH:lKeHHe CHJILHOH CBH3H. 

lfMeHHO no 3TOH npuquHe 3HeprHH CHCTeMLJ MHOrHX qaCTHU /§3/ 

OKa3LIBaeTCH nponopQHOHaJILHOH He n, · KaK 3TO HMeeT MeCTO ]J.JIH 

RJJ,ep, a 6onee BLICOKHM CTeneHHM n /14" /,/48/. 06JI.aCTL, BKQ• 

TopoH: ¢opMyna /2/ ~aeT Xf:?p.omee npu6nn:lKeHne K HR , RBJIReTcR. 

yKa3aHHOH BLIIIIe 06JiaCTLIO MaJILIX g , B TO BpeMH KaK peaJILHO · 

CyiQeCTBYJOIQHe RJJ,pa onpeJJ,eJIHIOTCH 60JILIIIHM 3HaqeHHeM g /eCJIH 

3a6LITL 0 TOM, qTo HJJ,epHOe B3aHMOJJ,eHCTBHe mipeHOCHTCR nceBJJ,O• 

CKaJIRpHLIMH, a He CKaJIHpHLIMH Me30HaMH/. 

1.10. B §4 paccMoTpeHa no:iMO:lKHOCTL npnMeHeHHR MeTOJJ.a 

CHJILHOH CBH3H K MOJJ,eJIH HepeJIHTHBHCTCKHX qaCTHU, B3aHMOJJ,eHCT· 

BYIOIUHX C nceBJJ,OCKaJIHpHLIM Me30HHLIM noJieM. B 3TOH MOJJ.eJIH 

napaMeTpOM pa3JIO:lKeHHR Tnmi/,14/oKa3LIBaeTCRHe g-{ a g /CM. 
/14 "/ /. 

K co:lKaJieHniO, ¢yHI<unoHaJI /55/ /MHHHMH3aunR KOToporo JJ.aeT 

ypaBHeHue Tuna /27 I JJ.JIH onpeJJ.eJieHnR .p ( x)j H·e· o·rpaHuqeH CHH3Y. 

JioJiee Taro, yJJ,aeTCH noKa3aTL /n. 4.3/, tiio raMHJILTOHHaH /52/ 

He. orpaHnqeH CHH3Y .0TCIOJJ.a CJieJJ,yeT ,. qTo BapnaHT KBaHTOBOH Teo

PHH noJIR, onpeJJ,eJieHHLIH raMHJILTOHHaHOM /52/, He . C}'meCTByeT. 

§2. C11y<taii oc)Hoii <taCIIIUIIbl 

· IIoJIO:lKHM B /2/ n"" 1 . J:7meHue c¢opMyJiuponaHHOH B nyHKTe 

1.8 3aJJ,aqu MLI, noJJ,OfiHO 
2 

, HaqHeM C TOrO, qTQ B03LMeM 
B /2/, /5/ 

a k"" W k + Ak. 

6 

t 

) 

\ 
,: 
\' 

I 
·~ 
~; 

.. 1 

3JJ,eCL W k ·HeKOTOpaH qucJIOBaR lPYHKUHH OT k, A-r onepaTo

pLI, YJJ.OBJieTBOPHIDIUHe npaBHJiaM KOMMyTauuu BHJJ.a /3/. TorJJ,a 
onepaTop K /5/ npuMeT BHJJ. 

K = K0 + K 1 +K 2 

...... 
3 ikx 

K ""- L L+g r --~.! __ (W k·e + K.c.) 
0 2 . ax2 . v2w (k,m) 

+ +I d3 k (w(k,m)- cfr)W k wk ' 

d
3
kA it --· K .. g r 1 . [ ikx4 

e + 

+ 

V2w(k,rr.) 

...... + 
w (k,m)- ck V 2w ( k, m)Wk Jl+ K.c., 

g 

3 ~-+ + ..... ...,. 
K 2 "" J d k [w (k,m)-ck].AkAk-cp .• 

IIoJIO:lKHM 

... ... 
2 - ik.~ 

W =- g ·r ¢ 0 (s)e ds 
k . . 

y'2w(k,m) w (k,m)- -el{ 

/7/ 

/8/ 

/9/ 

/10/ 

/11/ 

rJJ,efc/J~(s}ds =1; B OCTaJILHOM lPYI:IKUHIOc/J (s)OnpeJJ,eJIHM n03JJ,•. 
0 . 

uee. CJJ.eJiaeM B /8/-/11/ 3aMeHy: 

x ... =y ... fg2, ·s=tfg2, k=pg2, 

¢ ( s) = g 31/r ( t), 
0 0 /12/ 

A .:. =b.+ I g 3• 
k p 
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"'; .. 

3.IJ:eCb 

+ ] "' (... ... ') " [b_,, b_,, =u p-p , 
p p 

TOr.l(a 6y.l(eT, oqeBH,!(HO, 

r.IJ:e 

8 

w = u I g 2, 
k p 

2 -fpt 
u(p)= _ It/Io(t)e" dt 

y 2 (d ( p, _!E._) ( w (p,..!!!. )-c tJ) 
. . g2 . g2 • 

-· 3 _, K ~ g 4 KJ ( y , ..fE_, t/I ( • )) + g K < (y , .!E.. , t/I ( • )) + 
. g2 0 1 g2 0 

+ g2K2' (y, ~), 
g2 

,... ...l..rl (3 ...... 2 K (y,y,t/J(·))=- -- dtK (y-t,y)t/I (t) 
a 2 ay c 

+ L.f dtdrt/;2 (t)tf; 2 (rJK (t-r,yJ, 
2' . c 

K , _, . . d 3P b._, _ _,_. 
. 1 (y ,y ,tf; (·))= J __ ....£_ (e 'PY 

y2w(p,y) 

"- _...., 
i pt 

'-(tf;2(t)e dt)+K.C., 

'(... r d3 [ ( ... ...., +b .... a K y , y) = p w p, y)- c p J b, _, + ·z c -, 
2 · · p p · a; 

...... 
i py 

d2p e 
... )- f 2 

2 K (y • Y - P 2_ ( c p) + Y c 

/13/ 

/14/ 

/15/ 

/16/ 

/17/ 

/18/ 

:,'1" 
\ l 

r"i 
F . ·J 
f! 

l, 

r 

" 

: l 
. ,. 

t 

2.1. MTaK, napaMeTpoM pa3Jiomeuux /7 I .IIBJI.IIeTCH nenuquua 
~~. . 

PaccMoTpHM Teneph ypanueuue 

KO=QO. /19/ 

B ~OOTBeTCTBHH c /14/ npe.l(CTaBHM n B BH,!(e 

0=fl 0 +f0 1 + ~ 2 0i+'···, /19"/ 

Q=g4Qo+g3Q1 +g2Q2t ••• • /19"'/ 

M3 /19/ nonyquM 

(K~-Q 0 )0 0 =0, /20/ 

,(K ~-Q0 )0 1 + (K 1-01 ){l o= o, /21/ 

(KJ-Qo)n2 +(K; ..:.ozJO t+ (K2' ,...Q2)0o=o. /22/ 

On epa Top K ~ ne 3aBHCHT oT Me 30HHbiX queen 3anonHeHH.II, no:JTOMY 
{} npe.l(CTaBJIHeTCH B BH,!(e 

0 . 

0 
0
(y, n ~)=I iyJ(} 

0 
(nt), • /23/ 

nputieM ypanueuue /20/ onpe.IJ:eJIHeT JIHIIIb <IJyHKIJ.HIO I 0·': 

[K'(y,m/g 2 ,tf; (·))-Q ]I (y)"= 0. 
0 - . 0 f! o . . 

/24/ 

~aJiee, pacCMOTpHM ypaBHeHHe: /21/. YMHOmHM e.J:"O Ha .f0 ( y) H 
npoHHTerpupyeM no y. BBH.IJ:Y /24/ nonyquM 

J 1/y)K; (y, m/ g2 , tf;
0 

(·)) f 
0 

(y) d 3 y (}0 (n k )= Q1 (} 0 (nk) • /25/ 

9>: 



Bbi6epeM ocTanneHHYJO paHee He onpe.neneHHoii tPYHKUHJO t/J 
0

: 

t/I (y) = f (Y)' 
0 0 

[tjf2 CYJ a 3 y = 1 • 
0 /26/ 

Tor.na nnu.ny /16/ n paneHcTne /25/ nena.JPiaCTh o6paTHTCH n HYJih; · 
OTcro.na cne,nyeT, qTo Q 1 = 0 H ,nJIH onpe.nenenHH t/Io nony-
qaeTcH HeJiuHeiinoe HHTerpo- .nu<P¢epeHuuaJibnoe ypaBIIeHHe 

[K;(y,y,tjf (•))-Q ]tjf (YJ=O, y =m/g 2 
0 0 0 . /27/ 

Bne,neM 0603Ha'leHHH, KOTOphle noHa,no6HTCH HaM B ,naJibHeiiweM: 
Mhi o6o3uaquM t/Jo (y, y) u ,\ c (y) - peweHue n co6cTBeHHoe 3Ha- · 
qeHne ypaBHeHHH /27 I. 

11ciiOJih3YH nne.nenHoe o6o3Ha'leHue, MO)I(HO nepenncaTh, oqe
nn.nHo, /14/ n mi.ne 

4 _, m m 
K = g_ K ~ ( y, 7, t/I o (. , ? )) + 

3 '(-> m ·'· m · 2 , ( _, m + g Kl y, 2' "'o (. ' 2)) + g K 2 y ' 2 ). g g g /14 '/ 

IIepeii,neM, .nanee, K ypanHeHHJO /22/. YMHO)I(HM 3TO ypanHeHne 

. __. m __, 
Ha tjJ 0 ( y , gr) H _npoHHTerpupyeM no y • Tor.na nepnhiH qJieH 

B /22/ o6paTHTCH B HYJih; BO BTOpOH no,ncTaBHM Bbipa)l(eHHe ,lJ;JIH 
0 1 qepe3 0 0 ,noJiyqeHHoe H3 /21/; TaKHM o6pa3oM, H3 /22/ 

nony'IHM ypanHeHnT 
1
.nnH onpe,neJieHHH tPYHI<UHH 00 D 0 /23/ /cp. 

ypanHeHne /40/ n • 11 /. . 

2.2. IIpo.noJI)I(eHne Tai<oii npoue,nyphi no3BOJIHeT HaiiTH 0 H 
Q C JIJ060ii TO'IHOCTbiD no. g.,..1,IfTai<, npe,IJ;JIO)I(eHHbiH B / 2/' "na

pHaUHOHHbiH MeTO,IJ;" ,naeT B03MO)I(HOCTb onpe,neJIHTb COCTOHHHe 
CHCTeMbl BO BCeX nopH,IJ;I<aX TeOpHH B03MyiQeHHH no rrapaMeTpy g-1 • 

2.3. Ecml Bbi6paTI. t/Io HHa'le, 'leM- /26/, rrpe.ncTanneHue /14/ 
coxpaHHTCH, o.nHai<o () 0 orrpe,neJIHTCH H3 /21/, /25/ I<ai< He
HOpMnpyeMaH tPYHI<UHH jcp./11, ypanHeHHH /26/, /27//. Tai<nM 
o6pa30M, Bhi6op /26/ ecTb _ycnonne HopMnpyeMOCTH ¢YHI<UHH · 00 

10 

~ 
II 

J 
1 

.I 

.I 

\ 

'( 
f 

§3. CAy'lai(HeCKOAbKUX 'la·cr.zuzi 
. ~ ' .. 

IIOJIO)I(HM B f2/ n > 1. <l>ojJMYJibi §2 neri<o ci6o6maKi;CH ua 3TOT 
CJiyqaiJ:; B 'laCTHOCTH, BMeCTO /12/, /13/ 6y,neM HMeTb 

w 
k 

3.necb 

[ t/I~ (t) d 3 "t i e - ;;lj 
-- j=l . 

--------~-·-----. 

g 2 ,J 2w(p, ....lll..J [w (p, .!!!-) ~ cp-T 
g 2 g 2 .. 

• _. 4 _.. . ....,. ~, 3 n .. . n 3 
t/Iit)'"'t/I

0
(t 1 ,t 2 , ••• t ),··d t= 1

0
1 d t, f/=klg; 

n . J=1 

"' 
·-+ 

/29/ 

/30/ 

¢YHI<UHH tjf (t) 6y,neT orrpe.neneuanOTOM.· BMeCTO /14/ IIOJIY'IHM 0 . ~ . 

K=g
4
K' +g

3
K' +g

2
K' 

n 0 n 1 n 2 

3.necb BeJIH'IHHa nK ~ orrpe.neneHa ¢opMyJioii 

2 - 3 _, 
K' 

n 0 
J... }; · __£_ -- n '£ . ( d t K ( y 

0 

- t, -.!!!- ) p ( t) 
2 ; a-;2 i c J g2 

j 

+ Ln2(d 3 t a3 rp (t)p (r )K (t-T', m
2 

) , 
2 . c g 

r.ne 
_, 2 -· _, _, . 3 3 p(t)=Jt/I (t , ••• t ,t)d t ••• d t • 

0 1 n-1 1 n-1 

/31/ 

/32/ 

/33/ 

-, II 



,. 
' i 
i 

. . -
Ilpa BbiBO,Ite /32/ npe,nnoJiaraeTCJI, 'lTo.<}lyHKUHJI p (t) . eCTb 'leT-
HaJJ <}lyHKUHH _caoero apryMeiiTa. · · 

,Il;aJiee BblllHWeM Bblpa>Kenae ,ItJIJI n K i ': . . 
d 3 p b-+ ;;;;. 

nK 1 ' = J P ( ~ e I 

v 2c,.~(p, -!E.. J 
g2 

.,-n 
ip t 3 

(p(t)e d t)+K.c., 
/3~/ 

naKoneu, 

K , J .. d3 [ ( m ) -+ -+] ·b + . -+ ~. a 
- 2 = p w p' - - c p ;> b-+ + '1 c k -- • 
n g2 " p· i a;_ .. /35/ 

] 

IIepeii,neM K ypaanena10 /19/. IIo.ztinaBHM B nero K,O, Q aai
.ne /31/, /19 '/, /19 "/. KaK H. B nyHKTe 2.1, He3aBHCHMOCTb 

j(-~ OT 'lHCeJI 3anonnenaH npuao,naT K pa3,nenena10 nepeMeHiihlx 
B <}ly~KUHH 0 O • 0TCIO,Ita H H3 YCJIOBBJI HOpMapyeMOCT;II <}lyHKUHB 
00 · /KoTopoe 3KBHBaJieHTHO YCJIOBBIO o6~amenaJI B HYJib neaoii 

'laCTH paBeHCTBa /25// npHXO,ItHM K paBeHCTBY BH,Ita ./26/, onpe,ne
JIJIJOIUeMy <}lyHKUBio tfro (1) B /29/. JleBaJI 'laCTb ypaBHeHBJI/24/ Ha 
3TOT pa3 npe,ncTaBJIHeTCJI B BH,Ite CYMMbl 'lJieHOB, Ka>K,ItbiH H3 KOTO
pbiX 3aBHCHT JIHWb o.f o.nnoii H3 nepeMeHHbiX Y , no3TOMY ypa:B-
nenue /2.4/ .nonycKaeT pewenue B ·BH.zte 1 · 

n -+ . . -+ 
r/J (y)= lltfr (y ). 

p ·. f=l 0 J J /36/ 

,Il;aJiee Mbl 6y,neM OT,IteJibHO pac_cMaTpgBaTb CJiy'laH, KOr,na 'laCTHUbl 
·no.n>iun~ID!cJI cTaTacTaxe Bo:te H4>epws., 

3.1. Cua'laJia Mhl paccMoTpHM cnyqaj CTaTBCTHKB Bo3e. B 3TOM 
CJiy'lae BCe <}lyHKUBB r/J O / y) B /36/ CJie,nyeT C'lHTa Tb O,ItHHaKO-
BbiMH: 

-+ -+ -+ 24 
rpo/Y~ = If! (y ), P (y) =·If! (y). 

3aMenoii nepe!dennblx 

12 

.. · I 
'i 
l 

J 
~ 
ll 

\ 

.·*. 

.I 
;:' 

.l, 
'• 

· .. ·''" -, ,. 
1 

I 

y = -;; n ' -+ -+ .... · · -+ m·. . i/2 . 
p=qn, cp(y)=i/f

0
(z, -

2
-_) n ,. 

llg ' . 

b =n-3/2 
P e q ' 

. . ~ 

/12 I 

npuae,neM K K BH.ItY 

1 n -+ 
. K =-~I g 4 n3 K~ (z. ,....!!L,-cfJ (·, ..l!LJl._-
n n J=l J g 2n 0 . g 2 n \ 

3 2 , (-+ m. ,1• • ·.m 2 , -+ m · · I +g n K 1 z. ,~,'1' (~,-----J)+g nK (z.,_--). 
J g2n o . g2 n 2 J · g2 n 

/l4.'.'/ 

3.necb .p (z, ~ ) ecTI. <}lynxuaH, onpe,nenennaH ypaanenaeM /27/ 
o g .n : 

c y -· .·m/ (g2n); onepa'i"opwK;,K2' oTnu'laJOTCH oT/16/,/17/ 
3a~~_!!_OH b~-+ e p • IIapaM:eTpOM pa3JIO>KeHHJI /14/ JIBJIJICTCJI, O'{e: 

. 1 . 
.BB,ItHO, ( giip . . . 

3.2. TaKHM o6pa3oM, paccMaTpsaaeMblii cnyqaii CHJibHoii CBH3B 
M:o>KeT peanu3oaaThCH ,na:iKe . Tor,na, · -Kor.na KoiicTaiiTa caJI3u 
g MaJia, no· 3aTO 'IBCJIO 'laCTBU :nocTaTO'lHO BeiiBKO; qaCTHUhi npB 

:HOM "CKJieBBaiOTC.II:' B B03HBKaeT BX CBH3aHHOe COCTOJIHBe. IIpB 
, nyJieBOM HMllYJibCe (c =0) B n -+ oo :no CBJI3aHHOe COCTOJIHBe ne
O>Kii:.rtaHHWM o6pa30M .OKa3biBaeTCJl TO>K,IteCTBeHHbiM C paCCMOTpen-; 
HbiM B pa6oTaX / 3 •4 •5 /. . · ·. 

3.3. IIepeu.n·eM Tenepb K cny'UlJO 'laCTBU, no,n'IBHHJOIUBXCJI cTa
THCTaxe fllepMB. 3,neCb Mbl orpaBH'lBMCJI apryMCHTauueii: },naJieKO 
ne nonnoii/ B noJib3Y Toro, 'ITO napaweTpOM pa3JIO>KeHBJI. /19 "/ 
JIBJIHeTCJI B 3TOM CJiyqae /KaK H B CJiy'lae 'laCTBU li03e/ BeJIB'IBHa 
( g nr1 

• B CJiyqae 'laCTBU tllepWH BCe cl~YH~IUIB r/J Oj (y) B /36/ CJie
,nyeT C'lBTRTb pa3Hb1MB B· B3aBMHO OpTOrOHaJibHbiMB, a B Ka'leCTBe 

r/J. ( i) B /30/ cne,nyeT B3.11Tb CJI3TepoacxuA: .neTepMHHanT, cocTaB~ 
0 ... ; . 

JieHHhlii B:.J cllyuxuun r/1
0
/t 

1
), J=1,2, ••• n. Tor.na 

-+ 
np (t) 

.n -+ 2 
2 ~ I r/J (tJ I 

j=l 0 j : 
/37/ 

/3iJ.eCb ,ItBOHKR. COOTBeTCTByeT y'leTy CllBHOBOH CTeneHB CB060.rtb1/ 

13 



! . 

H .nnx onpe,nenemix <l>YHI<UHH-~Oi (YJ . nony;qaeTcH cHCTeMa ypao-
HeHHH THIIa XapTpll C IIOTCHUHallOM /18/: 

1 a2 ... ... ... 3 ... 
[-----n [K (y-t,J.lj_)p(t)d t->..- ]1/10 -(y)=O. 

2 a-- 2 - c 2 1 1 y g 
/38/ ._ 

llpHMCM 

¢ ( YJ = n f K ( /-7, ..!!:__ j p rt) d3 t. 
c g2 ... /39/ 

llpH n »' 1 I< CHCTeMe ypaBHCHHH: /37 /; /38/, /39/ MO)KCT 6biTb 
rrpHMeHeJI MCTO,n ToMaca·cllepMH.I6,7/, I<OTOpbiH II03BOllHCT rrony
'IHTb CBH3b 

4rrn p (y) = 

'. . J/2 
¢ ( y)- cP 0 ] rrpH 

b 

0 II pH 

-> 

¢ (y)>¢0, /40/ 

cf; -(;) < ¢0 

-312 
BCllH'IHH (! H p ; 3,necb b '[Jrr/ (8 y'2Jl . lb /18/ /39/ oqe-

· BH.nHo cne,nyeT 

' 2 
[- 1\+ (c V) 

_ )J;ane·e 3aMeHaMH 

m 2 · -. · 3 · ~ 
~ - 1 cP (y) ~ (2 ;r ) , n p ( y ) • g4 - -. 

-, ,· ...,. '4/3 .. ...,.·-- 1 

. -cj ( y) = n TJ ( z); b , 

p(y)~p(z)nlb3 , .1/J ,(yJ='i (;),.jn/b 3 , 
01 j 

... ... I Y = z bl n 1 3 

/41/ 

/42/ 

/43/ 

/44/ 

coe,neM /40/, /41/ I< BH,ny, He co.nep)Ka~eMy 6onhworo napaMeTpa 
n /rrpH 3TOM Mbl npeHe6peraeM 'lneHoM [ml(g 2 n 113)] 2 ,oo3-

·HHI<aro~HM B neooii _ 'laCTH ypao_HeHB;H I 41/ I~._ __. 
3.4. llo,ncTaBHB a /32/-/35/ /42/-/44/, a Tai<)Ke 

'14 

I 

P = qn113b-
' bp = e~[n1(3 1 b]~;(2 

r.ne 

r e_. ' e ~ , 1 = 0 (if- q , ) , 
q q 

rrony'IHM 

nKc{ 
213 

= __ n_ L 
2 b2 

a2· . 
a-z 2 

j 

7 !3 . 3 _. -> m b ) 
~ _n_'_ 1- ..1_ ~ f d ap(a )Kc(z. -a, 2 1/3 

b n j_ I gn 

n713 3 3--.:--. · ...... mb 
+ -- f d ad a p (a) p ( a)Kc (a -a , ) I' 

2b g2n1/3 

...... 
413 

K
, n 
1 =+-- r n b . 

i q ?' j 
£.. ~ e 
n i-

...... 
f - •qa 3 I - p·(a)e da+k.c., 

nK/ 
113 

_n_ f d3q[w (q, mb )-cq] e~e-+ 
b g2n1/3 q q 

n413 ·i -> a 
+--l-~c-.,-1. 

b n j az 
j 

"'.; 

/45/ 

/46/ 

/47/, 

3.5. lloi<a)KeM, 'ITO BCllH'IHHbl Q. B /19 "/ IIpH n -> oo Be,nyT 
ce6x, I<ai< 1 

' 7/3 
Q = const.n + 

0 
... , '/48/. 

Q2 = const. n 113 + ••• /49/ 

15 



/3ACC!> Ml:'l OHYCTHJIH BCnH'IHHy· Q1 , TO>K,D;CCTBCHHO paBHYIO Hymo, 

~TO cne~yeT H3 ycnoBBH HOpMHpyeMOCTH ~YHKUBH 00- /. BBB~y 
/43/, /45/; /20/ .HMCCM 

Q ,; n2/3 .::£ J (. a"($, (z) J 2 a3z 
o 2b2;· az· 

/50/ 
n 7/3 . 3 

-~ J d3ad a p(il)p(;)Kc (a-:.C:, -mb .). 
g 2 nl/3 

B npe~ene n :- oo a:~po K ( ;t, m b ) CTaHOBHTCJI o~uopo~oii 
c g2n1/3 

ciJYHJCUHCH KOOp~HaT CTCHCHH ·1. )l.nJI CHCTCMbl C TaKHMH napHbiMH 

CHnaMH HMCCT MCCTO·TeopeMa BapHana, cornaCHO KOTOpOBKHHCTH" 

~ecKaJI :meprHJI /nepBLIA ~neH B npaaoii ~acTH /50/ I paasa MHnyc 

nonOBHHC HOTCHUHMbHOB /BTOpOB ~neH TaM >Ke/. 

TaKB~ o6pa30M, nepBbiB ~neH B /50/, Kal< H ~Topoii, CCTL BCDH~HHa 
- '! 7 3 · • 3THM OUCHKa /48/ ~OKa3aHa. . . . 

llepeii~eM K OUCHKe /49/. Cor.iiaCHO /20/, /22/ HaXO~HM 

Q 2 = (O o ' n K2' (! o) + ( (! o' n K; (! 1) • /51/. 

TaK KaK ~YHKUHH tfr ( y) B /36/ MO>KHO B3l1Tb BClllCCTBCHHbiMH 

H OJ 

J d 3 ytfr (y)_j_tfr (y:->)=0, 
o; a; o; 

TO n9cne~nuii ~neu B /47/ ne·~aeT BKna~a B <;.2 • 

)l.anee, 83 /21/, /45/, /46/ CCTCCTBCHHO O>KH~aTb 

1 Oz 
nKd -Qo 

16 

nK; no .. const 

n 

J 
t. 

BMecTe c I 46/ :no ~aeT ouenKy 0 ( n -~~~ ~ ~na , aToporo ~ncna 

/51/. 3THM Mbl 3aKaH~HBaeM CBOIO apryMCHTaUHIO B nonb3Y OUCHKH 

/49/ u BLicKa3anuoro a naqa.iJe .. nYHKTa 3.3 yTaep>K,neiinll. o T.oM, 

qTo napaMeTpOM pa~no>Keuna I 19 "I aanaeTCH aennquua ( g n) - 1 • 

· §4. Memoo cullbnoii ce.R3U u e3aUMooeiicmeue 
'IUC111U1Jbl c nceeoocKaii.RpHbiM Me30HHbiM 

·nolleM 

B 3TOM naparpa~e Mhi 6y~eM paccMaTpHBaTb cHcTeMy, onpe· 

.n;eneunyro raMnnhTOJIHanoM 

1 a2 d
3

k . ikx 
H = - - - - g r l a k (a e - .K. c ) • 2 2 . k ax . y2w (km) /52/ 

. . + 
+ f dkw (km)a· a 

. k k 

B cnyqae CHDhHOB CBH3H. 

·. B. ·/52/ a • Ma TPHUhi IJaynH, ~CBCTBYJOlllHC Ha CHHHOBbiC 

Hli~CKChl qaCTIIUhi, X • KOOp~HHaTbl qaCTHUhl /Mbl orpanHqHMCll 

cnyqacM O~HOB ueno~BH>KHOH.qaCTHUhi ·c::O, n = 1 /. 
raMHDbTOHHaH /52/' Kai< H3BCCTHO, MO>KCT 6b1Tb ~OpManbHO 

BhiBC.JlCH H3 raMHDhTOUHaHa 

H' = -·i a 
R 

3 . 
· d k ikx 

+ f3 m +g J ·i f3Y. (ak e + K.c.) 
y2.w(k,m) 5 

·+ 
+ Jdkw(k,m)akak, 

OHHChiBaiOlllCrO B3aiiMO~CHCTBHC qacTHUbl CO CHHHOM .1/2 C ITCCB~O-
- . . . . 

· CKanHpHbiM MC30HHbiM noneM, npH ITOMOlllH npoue~ypbl HCKmoqeHllll 

Manblx KOMHOHCHT 6HCHHIIOpa )l.upaKL 
4.1. KaK a §2, Bbl~enHM H3 onepaTopoa Me3onuoronona: neone· 

paT_OpHyiO KOMITOHCHTY 

17 



ak=Wk+Ak. 

BMecTo /11/ nonmKBM 

• w (k,m/ / 2 -iks .3 
wk = -lg fc/J*(s)ake ¢ (s)ds j 

,12 0 0 

c.nenaB e~e 3aMeHLJ: 

2 2 
X=yg 1 S= tg 2 

k =PIg , 

. 3 3 
A k = b g , ¢ (s) = tfr (t)/ g , 

p 0 . 0 

_npHBeJJ;eM · H K BHJJ;y 

H=...!._H ~...!._H 
g4 0 g3 1 

.;..l_H 
g2 2 0, /14"/ 

r.ne 

H o ( y , m g ~ t/F o ( • )) . 
2 

..1.. a , 2 J · - - a a r K a ( y - y , g n; , 
2 ay 2 . atJ 

K{3(y')dy'+ ~ fKaly'-y",g2m)Ka(y')Kf3 (y")dy'dy'~ 

Ht 
3 

hp d P ipx ipy' 
f (ape - IP K (y')e dy')+ K.C. 

· a a 
y2w(p,mg 2) ' 

2 + 3 H =Iw(p,mg )b b d p • 
2 p p 

3.necL 

18 

r. 

Ka(y) =t/Fo* (y) aa t/F o(y), ,. 

3 . 

Kaf3(y,mg2)= I d PPaPf3 e lpy 

P2+(mg2)2 

/53/ 

,!J;m1 onpe.neneunH cPYHKUBB t/F (y) 1nonyqaeM no.no6uo /27/ ypaB· 
neune · 

[Ho. (y,u.g2,_·t/Fo(·)) -Eo]tfro(y)=O. /54/. 

3TO ypaBHeHBe, O'leBBJJ;HO, nonyqaeTCJI MHHHMH3aUHeH cPYHKUHOHa· 
na 

- . 1 a t/F~(y) atfro (y) dy- _!_ IK (y'-y'~mg2)p(y 'p(y") 
H0 =- I a ay 2 o · d3 'd3 , 

2 Ya a x. ·Y Y .. 

npn.nononHHTenLH?M ycnoBBH 

I t/F ~ (y J t/F 0 ( y J d 3 
r . d , 

r.ne K 0 - R.npo, onpe.nenenuoe <PopMynoH /18/,. ·· 

. p (y):s aKa(y) 
aya 

/55/ 

/56/ 

4.2:· IIOKaJKeM, 'ITO cPYBKUHOHan /55/ He orpaHH'IeH CHH3y. )J;nJI 
noro no.ncTaBHM B /55/; /53/, /56/ 

. 3/2 
t/F (y)= I (>.y)A , .>. ·> o. 

0 0 

3.necL I 0 (z) · - ueKoTopaH cPYHKUHJI, uopMnpoBauuaJI ua e.nuuuuy. 
Tor.na .nnH /55/ nonyqaeM 

H =A 2 A ->. 3 B. 

19 



3.o;ecL A H. B • 
lPYHI<}~HH f J z) , . 

DOJIO)KHTeJILHLie lPYHI<UHOHaJILI, 3aBHCJIIUHe OT 
HO He 3aBHCJIIUBe OT A • 

lloJiy'leHHOe BLipa:>KeHHe O'leBH.D;HO .D;OI<a3LIBaeT Heorp&HH'IeH· 
HOCTL lPYHI<UHOHaJia /55/cHH3y: 

H
0 

( .\ ) -. - "" npa A """'oo • 

4.3. PaccMaTpanaJI MaTeMaTH'Ieci<oe o:>Ka,nanue raMHJILTOHHaHa 
/14'" I Ha lPYHI<UHH n = t/J 0 (y) n-o(il') ' r.ne n 0 (~) .. - ·4JyHI<UHOHaJI 
OCHOBHOrO COCTOJIHHJI raMHJILTOH.HaHa H2 , DOJiy'laeM, O'lena,nno BLI: 
pa:>KeHae /55/ •. Tai<HM o6pa3oM, coo6pa:>KeHHJI nyHI<Ta 4.2 .o;oi<a3LI· 
B&IOT HeorpaHH'IeHHOCTL CHJI3Y Bcero raMHJILTOHHaHa /52/. 

B 3&I<JIIO'IeHJie BLipa:>Karo 6naro.napnocTL O.A.XpycTaneny u 
JI.,IJ;.COJIOBLeny 3& UeHHLie 3&Me'I&HHJI. 

Jlumepamypa 

1. H.H.Eozo11106oe. H36paHHbte mpy(}bz, noM II, HayKoea c}yMKa, · 
1970. . 

2. E.II.Collo(}oeHUKoea, A.H. Taexe11u(}3e, O.A.Xpycma11ee. · TMIZJ, 
10, 162/1972/. . 

3. JI.T.3acmaeeHKo. Jlpenpu11m OHJIH, P2·5934, ,l!j611a, 1971. 
4. H.B.CuMelloz. Ilpenpu11m HT~·72·31-P, Kuee, 1972. 
5. R.Ruffirii, S.Bonazzola. Ph. Rev., 187, 1767 (1969). 
6. II.TaM6ow. Cmamucmu<~ecKaJ: meopuJI amoMa u ee npuMeHeHuJl. 

HJI, MocKea, 1951. 
7. E.Fermi. ·zs.f.Physics, 48, 73 (1928). 
B. JI.T.3acmaeeHKO. Ilpenpu11m OH.JIH, P2- 6270, ,lfy611a, 1972. 
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Pyi<ODHCL DOCTYDHJia B H3,na TeJILCI<HH OT.D;eJI . 
23 JIHBapJI 1973 ro.na. 

llpaMe'lanue npa rcoppei<Type . 

B TeKC.Te pa60TLI co,nep>KHTCJI CYIUeCTBeHHaJI OWH6J<a. ,llJUl 
ypaBHeUHJI /27/ CCTL, DO'"BH.D;HMOMY, T&KOe rpaHH'IHOe 3H&1JCHJIIC 
Yo ' 'ITO 3TO ypaBHCHHe JipH . y<y Q H:MeeT UOpMHpyeMOe pewe • 

Hue, a npa y·~y0 ne HMeeT ero. Tai<HM o6pa3oM, ycnonBJIMH 
npaMeHHMOCTH pa3JIO:>KeiiHJI /14 ,. I 'lBJIJiiOTCJI 

gn » 1, (a) 

m 
g::n<Yo • (fj) 

Cornacno /12/, /12' /, /27/ CYIUecTneHnLie 3Ha'leHHll k ne)KaT 
n o6nacTH 

- 2' . 
k < ng 11t1X(1, y ). (y) 

Me)l(,lly :reM raMHJILTOHHaH /2/ •npaMeHHM TOJILI<O npu 

k<1 (8) 

{ uepeJIJITIIBHCTCI<O.e npn6JIH:>KeHHe) • 
· Hepanencrna (a), (fj), (y ), (8) COBMCCTHMLI . TOribKO B TOM 

cnyqae, ecnn · 

.H 

~«1 
Yo 

-- 1 y....!!!_ «ll «-; 
Yon . Vn 

• npH (m/yoJ ~ 1 co6cT»euuwe tbYliKUHH raMHJiioTOHHaua /2/, 
DOCTpOeHHble DO MeTO.D;Y CBJlloBOi CBJC3B, He BMCJOT OTHOWeHJUI 
K ucx·o.nuowy· rawum.TOBBUY HR.!. - . . .. 

lJTo6w y6eAJIThCJI B CYIUCCT~BaHBB nonmiCJITenltBOrO rp&HB'I· 
aor~ 3H8.'1eHBJI ·Yo , · .nocl-aTo'lno paccM:oTpeTL napuauuouifwl c)yaic· 
UBOHaJI, COOTBeTCTB}'JOIUHil ypaaueJUIJO/l7/:. 

. . -yl x-yl· 
e 2 1 "2 2 

c = -J f(V t/J(x)) dc-2 fr/1 (x)Y, (y) tk dy 
I x-yl 

.. 21 



llo.ncTaBHM cro.na 

TalC, 'ITO 

2 3 2 d3 1 ft/J (y)d y=f¢ (z) Z=, 

Tor.na E npHHHMaeT BH,n · _ L 1 z -s 1 

2 23 2 2 ea 
E= 2a f(v ¢(z)) d z - 2a f¢ (z)cp (s) ....;;..... __ _ 

I z-·s I 
fiyCTL TenepL 'IHCDO y O'leHL BeUHJCO: y >> 1 • fipH a< Y 
lilYHJCUHOHan E MO>KeT 6LITL npe,ncTaoneH pg,noM no cTeneHRM 
afy·: 

a 2 2 3 
t(a)=T f(V¢) d z 

B o6nacTH a < y BTopoii 'lneH :noro BLipa>KeHHJI no a6conroTHoii 
oen&'IBHe MHoro MeHLWe nepooro, nonoMy ypaoHeHHe ck(a)/ch = 0 
peweHHR. B :noii o6nacTH He &MeeT. ~anee, o .nononHHTem.eoii 
o6naCTH a> y BTOpOii 'IUeH B l (a), O'leBB.I{HO, MeHLWe, 'leM 

/MLI BOCnODL30BaUHCL HepaBeHCTBOM 
I 

e -y lz-s'l/a <.1/; 

3ea'IBT,H o JToii o6nacTa oTopoii 'lneH Muoro MeHLwe nepeoro, Tax 
'ITO ytlaBHeH&e d l (a) I da = 0 H 8 3TOH cionaCTH: peweHHJI 
He BMeeT. 0Tcro.na cne,nyeT OTCYTCTBHe peweHHR ypaoeeHHJI /27 I 
·.nns .nocTaio'IHo 6onLwax 3Ha'lenuii y. AeanoraqeaR cHTyauaR 
HMeeT MeCTO, no·BH,I{BMOMy, 'u B cnyqae 'laCTHU ct»epMH. 
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