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1. Bonpoc o cy~ecTaoaaH~~ MHoroKaapKoa~x c~cTeM a HAPaX~ ~x 
npoRBileH~~ a RAepHbiX npo1..1eccax npof,on>KaeT np~aneKaTb BH~MaH~e 
TeopeT~Koa ~ 3Kcnep~MeHTaTopoa. B 11 6~no OTMe4eHo, 4TO TaK~e 
COCTORH~R MOrYT npORBJlRTbCR KaK nOil~Ca P-MaTP~LI~ HYKilOH-HyKJlOH
HOrO pacceRH~R. npoBeAeHHbli1 aHaJ1~3 <!Ja3 NN-pacceRH~R /2/ noKa3ail' 
4TO B~4~cneHH~e no MOAeil~ MewKoB MIT ~ onpeAeneHH~e ~3 P-MaT
P~LI~ 3Ha4eH~R 3Hepr~i1 EA MHoroKaapKoa~x cocToRH~i1 corn~cy~TcR 

APYr c APYroM. o~no, OAHaKo, OTMe4eHo 131, 4TO TaKoe cornac~e 
HOC~T Il~Wb Ka4eCTBeHH~i1 xapaKTep, 

DOJlee AeTailbHaR pa3pa60TKa 3TOro Bonpoca /4, 5/ OCHOB~BaeTCR 
Ha ~cnonb30BaH~~ npeAcTaaneH~R o6 y4acT~~ a npo1..1ecce pacceRH~R 
ABYX KaHailOB - wecT~KBapKoBoro ~ aAPOHHoro, 
Aei1CTB~e nOCTYil~pyeTCR B B~Ae 0-<!JyHKI..\~~ Ha 
B~R KaHanos. B TaKOM noAXOAe ~MeHHO Hai1~4~e 

np~ 3TOM ~X B3a~Mo
paA~YCe B3a~MOAei1cT

o-o6pa3Horo B3a~MO-
Aei1CTB~R Ha noaepxHOCT~ weCT~KaapKOBOro MeWKa np~BOA~T K nORB
neH~~ nontacoa · P -MaTP~LI~ a T04Kax E A , cBR3aHH~x c 3Hepr~RM~ 
WeCT~KBapKOB~X COCTORH~i1. 

B AaHHoi1 pa6oTe noKa>KeM, 4To npeAnono>KeH~e o c~HrynRPHOM 
xapaKTepe B3a~MOAei1CTB~R HYKilOHHOrO ~ KBapKOBOrO KaHaJlOB RBJlR
eTCR DOCTaT04H~M. HO He He06XOA~M~M YCilOB~eM nORBileH~R noil~COB 
P -MaTP~L\~. B 3aAa4y BXOA~T TaK>Ke B~RCHeH~e pa3Il~4~R Me>KAY 
C06CTBeHHO p -MaTp~4HbiM nOAXOAOM /6,7/ ~ nOAXOAOM, np~HRTbiM 
B /4,5/. 

2. PaccMoTp~M pacceRH~e ABYX TpexKaapKoB~x c~cTeM - HYKilOHOB 
B HepeJlRT~B~CTCKOM np~6Il~>KeH~~. nonHy~ BOilHOBY~ <!JYHKLI~~ ~ 

WeCT~KBapKOBOi1 C~CTeM~ MO>KHO npeACTaB~Tb B B~Ae 

•/J=~1+~. /1/ 

rAe ~l - BOJlHOBaR <IJYHKL\~R WeCT~ KBapKOB, YAOBJleTBOPR~~aR ycno
B~~ o5pa~eH~R B HyJlb Ha 3aAaHHOi1 C<lJep~4eCKOi1 rpaH~L\e, a ~ 
<llYHKLI~R, coAeP>Ka~aR ABYXHYKilOHHY~ ac~MnToT~Ky. B c~ny Hano>KeH
H~x rpaH~4H~x ycnoa~i1 ~ 1 MO>KeT 6~T b pa3IlO)!(eHa no nonHoi1 c~c
TeMe WeCT~KBapKOB~X COCTORH~i1 ~A, YAOBileTBOPR~~~X TeM )!(e rpa
H~4H~M YCilOB~RM, 4TO ~ ~ l : 

~l=~CA~,\' 

npoeKT~PYR ypaaHeH~e WpeA~Hrepa 

(H-E)~= (H0 + I V.J -E)~ =0, 
i>j 1 
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/3/ 
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r,qe vij - KBapK-KBapKOBble noTeHI..IHanbl' a H 0- onepaTop KHHeTH-
4eCKOi1 3HeprHH, Ha cocTofiHHfl I.PA > 1-1 cocTofiHHfl lh>, onHCbiBaiOIJ.IHe 

/58/ ,qsa HyKnoHa, noKanHaosaHH~x Ha paccTOfiHHH R, MO~Ho nony4HTb • 
CHCTeMy ypaBHeHHH 

(th._ I H - E I .;, 1) + (.;,A I H - E I.P) = 0 ' 

(hiH-EI.P 1 ) +(hiH-EI.P)=O. 

CocTOfiHHfl .;,A y,qosneTBOPfiiOT cne,qyiOIJ.IHM ypasHeHHfiM: 

(ljl A I H I .;, A , ) = E A 8 AA , 

(lj!A I.PA') = 8.\A,. 

/4/ 

/5/ 

!61 

171 

noTeHI..IHan B3aHMO,QeHCTBHfl KBapKOBOrO 1-1 a,QpOHHOrO KaHanoB onpe
,QenfleTCfl MaTpl-14HbiM 3neMeHTOM, BXO,QfiiJ.IHM B ypaBHeHHe /4/; 

!81 

3,qeCb XNN eCTb BOnHOBafl (j>yHKI..IHfl OTHOCHTenbHOrO ,QBH~eHHfl ,QBYX 
HyKnOHOB. 0 CHHrynflpHOM xapaKTepe HMeHHO 3TOrO noTeHI..IHana ,qe
naeTCfl npe,qnono~eHHe B /4, 51. Mbl ~e noKa socnonbayeMcfl npe,qcTas
neHHeM o611.1ero BH,Qa 

nony4eHHbiM B 151 c noMOIJ.IbiO paano~eHHfl .;, A no TpexKsapKOBbiM Knac
TepaM, r ,qe T R - onepaTop KHHeTH4ecKoi1 3HeprHH, a y A (R) - sonHo
BaR ¢YHK1..1Hfl OTHOCHTenbHOro ,QBH~eHHfl KnacTepoB. CHMBOn V = 0 
COOTBeTCTByeT nape HyKnOHOB. <!>aKTOp g~ onpe,qenfleT Bee COOTBeT
CTBYIOIJ.IHX KnacTepos B cocTofiHHH I.PA>. Anfl HaWHX 1..1enei1 ,qocTaTo4-
Ho orpaHH4HT bCfl HyKnOHHbiMI-1 COCTOfiHHfiMI-1 (v"' 0 ). Tor ,Qa 

- -+ -+ 
(lj!A I H- E I.P) = g; r (grad n Y,\ (R)) X (R) dO s + 

/10/ 

~1HTerpHpOBaHHe B nepBOM 1-13 HHTerpanoB npaBOH 4aCTH Be,QeTCfl no 
nosepxHoCTH rpaHH4HbiX ycnoBHi1. Tenepb ypasHeHHfl /2/, /4/, /10/ 
npHBO,QfiT K 

/11/ 

2 

CHMBOn n B ypasHeHHfiX /10/, /11/ COOTBeTCTByeT HOpManH K nosepx-
HOCTI-1. -

noTpe6yeM, 4T06bl (j>yHKI..IHfl ljJ HC4epnb1Bana nonHyiO (j>yHKI..Il-110 BO 
scei1 o6nacTH npocTpaHcTsa, T.e. cA = 0. Tor,qa ypasHeHHe /11/ 
nepexo,qHT s Q>opMyny rpHHa, nepsbli1 MaTpH4Hbli1 3neMeHT s /5/ o6-
paiJ.IaeTCfl s Hynb, a· BTopoi1 nopo~,qaeT ypasHeHHe Wpe,QHHrepa ,Qnfl 
(j>yHKI..Il-11-1 X(R), KOTopoe BO BHyTpeHHei1 o6naCTH HMeeT BH,Q 

-+ -+ 
(TR- E + U 0 (R)) x(R) = 0. /12/ 

noTeHLIHan U0 (R) B nocne,QHeM ypasHeHHI-1 paBeH 

3 6 4 
f{lj!N(123)1j!N(456)18 T ~ ~ V .. (lj!N(l23)1j!N(456)1. ll d,;i •/13/ 

' i"' 1 j = 4 IJ I = 1 
UO(R) 

r,Qe 1-6 HyMepyiOT KBapKI-1 0 a.;, - HX KOOp,QHHaT~, no KOTOp~M Be
l 

,QeTCfl HHTerpHpOBaHHe. 
HasecTHo, 4TO norapHQ>MH4ecKafl npoH3BO,QHafl Q>yHKI..Il-11-1, y,qosneT

BOPfiiOIJ.Iei1 ypasHeHHIO Wpe,qHHrepa aa,qa4H paccefiHHfl, y,qosneTBOpfleT 
cne.QYIOIJ.IeMy ypasHeHHIO 17/: 

( dP-) =-~ • _1- f ¢2 (R) dR • 
dE R=b h 2 ¢2(b) o 

/14/ 

p = ( ¢' (R) ) /15/ 
¢(R) R = b- € 

€-+ 0 

nonHOTa COCTOfiHHH lj!A BO BHyTpeHHei1 o6naCTH, ypaBHeHHe /11/ npl-1 
c A = 0 1-1 ypasHeHHe I 14/ npHBO,QfiT, KaK HeTPY.QHO BH,QeTb, K ypas
HeHHIO 

d71~ (R) 2 
( ) 

( dP) =- t2 ~ 
211 A 

/16/ 
dE R=b 

TJ). (R) = Yx (R) • R. /17/ 

nocKonbKY s o611.1eM cny4ae 191 ,qnfl norapHQ>MH4ecKoi1 npoH3BO,QHoi1 
cnpaBe,QnHBO paano~eHHe B a6coniOTHO CXO,QfiiJ.IHHCfl PfiA MHTTar-fleQ>
Q>nepa C npOCTbiMH noniOCaMH, TO ecTeCTBeHHO OTO~,QeCTBHTb /16/ 
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C npoH3BOAHO~ OT ¢YHK4HH 

< d 77 X<R) )2 
dR R = b /18/ 

3. B 3aKn~4eHHe paCCMOTPHM KpaTKO CTpyKTYPY TeOpHH, K KOTOpo~ 
npHBOAHT npHfinH~eHHe 0 CHHryn~pHOM xapaKTepe nOTeH4Hana V~~· 
EcnH cA f, O,To H3 cHcTeMbl ypasHeHH~ /4/, /5/ An~ HYKnOHHO~ son
HoBo~ ¢YHK4HH cneAyeT ypasHeHHe WpeAHHrepa, cy~ecTseHHO~ 4aCTb~ 

KOTOporo ~Bn~eTC~ HenoKanbHbl~ 3aBHC~~H~ OT 3HeprHH noTeH4Han: 

-+ -+ V NA (ii, E) VAN(ii ',E) 
V (R, R ')= 10 I - . 

NQN A E- EA 
/19/ 

Cy~HOCTb CHHryn~pHoro npH6nH~eHH~ }BOAHTc~ K paseHcTsy,_.nPHHH
MaeMoMy An~ paAHanbHO~ 4aCTH fAN (R, E) noTeH4Hana VAN (R, E): 

/20/ 

Bo BHyTpeHHe~ o6nacTH R < b 3Ta rHnoTeaa npHBOAHT K 

/21/ 

EcnH socnonb30BaTbc~ H3BeCTH~M s~pa~eHHeM 111 An~ npoH3BOAHO~ no 
3HeprHH oT neso~ norapH$MH4ecKo~ npoH3BOAHo~ An~ cny~a~ Heno
KanbHoro noTeH4Hana, aasHc~~ero oT 3HeprHH, 

( dP-} 
dE R=b 

/22/ 

-f f ¢(R'}_?V(R, R',E)¢(R) dRdR '], 
o o dE 

( dP } 
dE R=b 

b 
=-~. -'1=----[ ( ¢ 2(R) dR -

t2 ¢2(b) 0 
1231 

4 

) 

B 14 • 51 napaMeTp~ 3~¢eKTHBHoro noTeH4Hana onpeAen~~Tc~ c noMo~b~ 
P -MaTPH4bl no ¢a a aM NN -pacce~HH~ , npH 3TOM p- aaMeH~nacb KoH
cTaHTO~, TaKOMY nOAXOAY COOTBeTCTByeT dP -/dE = 0 B nocneAHeM 
ypasHeHHH. B CHny nonHoTbl Ha6opa yA (R) 3To o3Ha4aeT, s cso~ o4e
peAb, 10g~N = 1. nocKonbKY p- nOCTO~HHa, HMeHHO HanH4He 0 -$yHK-
4HH s /20/ o6ecne4HBaeT non~cH~~ xapaKTep npaso~ norapH¢MH4ecKo~ 
npOH3BOAHO~. 

TaKHM o6paaoM, M~ npHXOAHM K cneAY~~HM B~BOAaM. 
noAXOA, npeAno~eHHbl~ s 141, H co6cTBeHHO P-MaTpH4H~~ noAXOA, 

soo6~e rosop~, He TO~AeCTBeHHbl. B P -MaTpH4HOM nOAXOAe ¢YHK4HH 
o/A HCnOnb3Y~TC~ TOnbKO B Ka4eCTBe 6a3HCa paano~eHH~ BO BHyT
peHHe~ o6nacTH, Ho npeAnonaraeTc~ Henpep~BHOCTb norapH$MH4ecKo~ 
npoH3BOAHo~ Ha rpaHH4e (P+ = p-). B noAXOAe /4/ npeAnonaraeTc~ 
CHHryn~pHoe B3aHMOAe~CTBHe KBapKOBOrO H aAPOHHoro KaHanos, 4TO 
npHBOAHT K pa3p~sy norapH$MH4eCKO~ npOH3BOAHO~. npeACKa3aHH~ ~e 
o Ha6n~AaeM~x ¢aaax HyKnoH-HyKnoHHoro pacce~HH~ cosnaAa~T. 

non~CH~~ xapaKTep 3MnHpH4eCKO~ P-MaTPH4~ He CBHAeTenbcTsy
eT c Heo6xoAHMOCTb~ s nonb3Y non~cHoro xapaKTepa HyKnoH-HyKnoH
Horo noTeH4Hana KaK ¢yHK4HH OT 3HeprHH, 

B 3aKn~4eHHe asTop 6naroAaPHT B.K.nyKb~Hosa aa noneaHoe o6-
CY~AeHHe nony4eHHbiX peaynb T aTOB. 
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HHKonaeB B.A. P4-83-494 
0 non10cHOM npeAcTa&neHHH P -MaTpH~bl NN-pacceRHHR 

PaCCMaTpHBaeTCR pacceRHHe ABYX TpeXKBapKOBbiX CHCTeM - HYKilOHOB 
B HepellRTHBHCTCKOM npH611H~eHHH, noKa3aHO, 4TO CHCTeMa ypaBHeHHH, nolly4ae
MbiX MeTOAOM npoeKTHPOBaHHR ypaBHeHHR WpeAHHrepa Ha COCTORHHR weCTHKBapKo
BOH CHCTeMbl 1-1 COCTORHHR, COOTBeTCTBy~He ABYM HyKilOHaM, llOKallH30BaHHbiM Ha 
~HKCHpOBaHHOM pacCTORHHH, npHBOAHT K nOiliOCHOMY npeACTaBileHHIO lleBOH p
MaTpH~bl. npeAnOilO~eHHe 0 CHHryllRPHOM XapaKTepe B3aHMOAeHCTBHR HyKilOHHOrO 
lo1 KBapKOBOrO KaHallOB RBilReTCR AOCTaT04HbiM, HO He Heo6XOAHMbiM yCilOBHeM 
nORBileHHR nOiliOCOB p -MaTpH~bl, noA4epKHBaeTCR, 4TO B p -MaTplo14HOM nOAXOAe 
Co6CTBeHHble ~yHK~HH WeCTHKBapKOBOH CHCTeMbl BO BHyTpeHHeH 061laCTH HCnOnb-
3Y~TCR TOilbKO B Ka4eCTBe 6a3HCa pa31lO~eHHR, nolliOCHaR annpOKCHMa~HR 3MnHpH-
4eCKOH P-MaTpH~bl He CBHAeTellbCTByeT C He06XOAHMOCTbiO B nollb3Y nOiliOCHOrO 
xapaKTepa HYKilOH-HYKilOHHOrO noTeH~Halla, 

Pa6oTa BblnOilHeHa B na6opaTOPHH TeopeTH4eCKOH ~H3HKH OHRH. 

--------------------------------------~ 
Nikolaev V.A. P4-83-494 
On a Pole Representation of NN Scattering P -Matrix 

The two three-quark-nucleon system scattering is considered In the 
non-relativistic approximation. It is shown that the system of equations 
derived by the method of projecting the Schroedinger equation to six-quark 
system states and to states corresponding to two nucleons localized on 
a fixed distance, leads to the pole representation of the left P -matrix, 
It is shown that the assumption of singularity of the interac.tion of nuc
leon and quark channels is sufficient but not necessary for P-matrix poles 
to appear in the problem of nucleon scattering. It is emphasized that in the 
P -matrix approach eigenfunctions of six-quark system in interior region 

are used obly as a basis of expansion. A pole approximation of the empirical 
P -matrix does not testify to the pole nature of the nucleon-nucleon poten
tial as a function of energy. 

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