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npH HSy'leHHH 38Jl8'1H Tpex '18CTHU Mbl _CT8nKHB89MCSl CO cneJiyiOIIIeA 

cHTyauHeA. Bo-nepBbiX, B saJiaqe HcnonbsyeTcsr JIBYX'ISCTH'IHOe B38HMOJieAcT

BHe B BHJie 8MITnHTYJlbl BHe 9HepreTH'I9CKOft noeepXHOCTH t (k,k ', Z ) • no

T9HUH8n ( HnH 8MITnHTYJl8) ITOJI6Hp8IOTCSl T8K 0 'IT06bi YJIOBneTBOpHTb 9Kcne

pHM9HT8nbHbiM Jl8HHbiM no B38HMOJI9ACTBHIO H8 aHepreTH'I9CKOA ITOBepXHOC-

THo noT9HUH8n H aMnnHTYJI8 t ( k , k ', Z ) Hs aToro ycnoBHsr onpeaensrroTcsr 

HeoJIH03H8'1Ho. H, cneaoeaTen&Ho, BOSHHKaeT eonpoc o saBHCHMOCTH Tpex

'18CTHt{HbiX xapaKTepHCTHK OT ljlopMbl ITOT9HUHana. 

Bo-BTOpbiX, cHHrneTHbie JIBYX'IaCTH'IHbie napaMeTpbi ( JinHHa paccesrHHsr, 

aljlljleKTHBHbiA paJIHYC) H3B9CTHbl 9KCnepHM9HT8nbHO C 6onbiiiOA HeonpeJieneH

HOCTbiOo Ba:lltHO BbiSlCHHTb IT09TOMY t K8K CHnbHO 38BHCSlT Tp9X'I8CTH'IHbl9 

napaMeTpbl OT JlBYX'I8CTH'IHbiXo H, H8KOHeu, 3Ha'IHTenbHbiA HHTepec npeJICT8B

nsreT Bb!SlCH9HH9 BOITpOC8 0 B03MO)KHOCTH KOnH'I9CTB9HHOI'O 06'bHCH9HHSl 

CBOACTB TpexHyKnOHHbiX CHCTeM Ha OCHOBe JlBYX"II8CTH'IHbiX CHno 

npH HCcneJIOB8HHH 38BHCHMOCTH Tp9X'I8CTH'IHbiX napaMeTpOB OT ljlopMbl 

noTeHuHana ecTeCTBeHHO paccMoTpeTb noTeHuHanbi, He coaep*aiiiHe oTTan

/ 1 6 8/ 
KHB8HHH 0 H "peanHCTHqeCKHe" ITOT9HUH8nbio Pac'I~Tbi t t 9H9pi'HH CBH3H 

TpHTHSl H Jiy6neTHOR: JinHHbi paccesrHHSl YK83biBaiOT Ha CHnbHYIO 38BHCHMOCTb 
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oT <PopMbi noTeHuHana, ecnH noTeHUHanbl He coaep*aT ·oTTanKHBaHHSI. Pac-

/2,3/ ,. 
'I~Tbl C peanHCTH'I9CKHMH' llOT9HUH8n8MH H p8C'I~Tblt H3naraeMbl9 B 

9TOit 38M9TKe, yK83biB8IOT, 'ITO B 9TOM cny'l:ae 38BHCHMOCTb OT <PopMbi ao

CT8TO'IHO cna6aHo 

qTO K8C89TCSI 38BHCHMOCTH Tp9X'I8CTH'IHbiX X8p8KTepHCTHK OT CHHrneT

HbiX, TO HaH6onee nocneaoBaTenhHo 9Ta saBHCHMOCTh H3y'l:anach anSI Heno

KanhHbiX noTeHuHanos. B 'ISCTHOCTH, 6bmo noKasaHo, 'ITO saBHCHMOCTh oT 

CHHrneTHOrO paaHyCa ropasao CHnhHee 38BHCHMOCTH OT CHHrneTHOit anHHbl 

pacceSIHHSI. 

B·HacToSimeit pa6oTe Hsy'l:aeTCSI saBHCHMOCTh aHeprHH CBSI3H TpHTHSI 

H ay6neTHOit anHHbl OT CHHrneTHbiX napaMeTpOB anSI noKanhHbiX fiOT9HilH8nOB 

cneay10mero BHaa: 

V(r) = -s (102.276)b-2 

V( I) = 0 

r<b 

r > b 

V ( r) = -s (229.208) b -2 e -2.0604(r/b>2 

V(r)= -s (75l.541)b-2 e -8.5412(r/b) 

--p. t' -1-':a r 
V (r ) = ,\ ..!_ - ,\ J:.. 

1 r 2 r 

(S) 

(G) 

(E) 

(M.T) 

ITapaMeTpbi noTeHuHanos (S)- (E) anSI pa3nH'IHbiX 3H8'19HHfl: CHHrneTHOro 

H TpHnneTHoro a<P<PeKTHBHbiX paaHycos npHseaeHhl B ITpHno*eHHH. 

17/ 
0TMeTHM, 'ITO noTeHuHan ( M. T.) onHCbiBaeT S -<Pasy B WHpoKOM 

HHTepsane 9HeprHit (ao 350MeV ). 3aBHCHMOCTh Tp9X'I8CTH'IHbiX XapaKTepHC

THK OT CHHrneTHOit anHHbl MO)I(HO nony'IHTh B SIBHOM BHae. .fieitCTBHTenhH01 

anSI asyxnapaMeTpH'IeCKHX noTeHuHanos HMeeM 
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4a =bt r (st 
1 

2 a =f (st,s 8 ,bt, b 8
) 

2 

ET=£
8
(st,s• ,bt ,b •). 

( 2) 

3aech 4 a H 2 a - KB8pTeTH8SI H ay6neTH8SI llnHHbl D d -pacceSIHHSI1 

ET - 9HeprHSI CBSI3H 88 . 
H/9/ 

oo r I 
8 =1+ I a 

1 
(-) 

1=1 a 

00 

r 1 b "'r (. 1 + I {3 1 ( -) ) , 
1=1 a 

(3) 

rne a 
1 {31 'IHCneHHbl9 napaMeTpbi1 He 38BHCHmHe OT r H a 

a r - llnHH8 p8CC9SIHHSI H a<P<PeKTHBHbllt p8llHYC1 COOTB9TCTB9HHOo 

CnenosaTenhHO 

t t 
'a =r cp (-r -) 

1 
8

t 

2 ~ ( t II a = 'f':a r , r , 
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r --, 
at 

• _r_) 
• a 

t • 

E = cp ( r t ' r • ' _r_' _r -) 
T s 8 t a'" 

(4) 
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4 a 

t oo rt 1 
= r I A 1( -) 

1 =<1 at 
•a 

"" (rt,r")(~)1 (~)I 2a = I rt/1 
at a" 1,1=0 2 

00 
(rt, r")(..t...:_)1 (~)I E = I r/>11 

T 1,j=0 8 at a" 

ITocKonbKY 
r 

a 

rt 
=rt (A 0 +A1 (-;t')) 

aocTaToquo Mano, nonyqaeM 

(5) 

2 00 t II 01 t II r II 10 t II r t 11, t II r t r II 
a .. rf>

2 
(r ,r )+rf> 

2 
(r ,r H-.,-)+r/>

2 
(r ,r )(-)+r/> 2 ~r ,r )(-t)(-.,}

6
) 

a at a a ( 

Q.O t II 0 1 t r II 10 t II r t 11 t II r t r II 
E =r/> (r ,r )+rf> (r ,r"H-)+rf> (r ,r )(-)+rf> (r ,r )(-H-;). 

T 8 8 a" 8 at 8 at a 

B t:(8CTHOCTB1 am:r KBSpTeTHOA anHHbl BCeraa BblfiOJIHSieTCSI COOTHOWeHHe 

4 t( rt) a = r 6.6 -9.3 - , 
at 

( 7) 

ITepeAaeM Tenepb K aaBHCHMOCTH OT CHHrneTHoro paa&yca. HanaraeMble 

pacq~Tbl OCHOBbiB810TCSI H8 C.enapa6HllbHOM npeaCT8Bn9HHH 2-qaCTHt:(HOA 

/4/ 
t -MaTpHUbi ua BHeMaccosoA nosepxaocTH no MeTOay BeATMaHa 
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1-.. ~. 

~ ~· ,, 

~~1 
n 

l ... 

(N) , N 
tf (k,k ,z)= I 

1,1=1 

f -1 ] [ ( C ( z)) 11 V f (k , s 1 ) V f(k ~ s I { 8) 

V f (k,k ' ) - f -sr rapMoHHKa !llypbe-o6paaa noTeHuHana V ( r ) , a 

f f c II (z >= vf (s I ,sj )+817!l12 I 11 (z) 

1
1

/ (z) .. j V f (k.,st ) Vr (k,s1 )k
2

dk 

0 k 2- 2!l12z -if 

Pacq~Tbi nposoaHnHCb ansr auaqeHHSI N =4. 

Ta6n&ua 1 

Ng d~> 
2a (S) 
(fm) 

2 aW) 
(fm) 

2a(E) 
(fm) 

2 a(M.T.) E,(S) E't(G) 
(fm) (MeV) (MeV) 

1. 2,5 0,33 

2. 2,6 0,52 

3. 2,704 0,71 

4. 2,8 0,9 

-0,08 

0,11 

0,285 

0,46' 

-0,4 

-0,21 

-0,02 

0,17 

0,67 

1,15 

9,15 

8,93 

8,72 

8,52 

9,33 

9,111J 

8,96 

8,76 

Er(E) E~M. 
(MeV) {MeV) 

9,4 

9,22 

9,02 

8,83 

8,9 

8,5 

lly6neTHSSI an&Ha 2
a H aHeprHsr cssraH TpHTHsr E T 

OT CHHI"J19THOI"O paa&yca r., ( a., =-23,714 fm 

B 38BHCHMOCTH 

at =5,425 fm 1 

r t = 1, 749 fm ) fillSI 4 THllOB llOT9HUH8JlOBo 

Ha pHc. 1 noKaaaHa aaBHCHMOCTb aHepi"HH cssraH TpHTHSI OT CHHI"JieT

Horo paaHyCa ansr 4 THllOB fiOT9HUH8JIOBo 3Ta 38BHCHMOCTb MO)f{9T 6biTb 

OllHC8H8 HHTepnOJISIUHOHHbiMH !llopMyJiaMH 
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'r 

(S) E T = 14.1 - 2r • 

(G) E = 14.3 -2 r 
T • 

(E) E = 14.4 -2r ( 9) 
T " 

(M.T) E =14.1- 2r 
T " 

Ha puc. 2 npeacTasneHa aasucHMOCTh ay6neTHoA anHHhl pacceaHHa OT 

cHHrneTHoro paauyca ana aTux ~e noTeHUHanos. CooTseTCTBy~mue HHTep

nonauuoHHbie cpopMynbi HMe~T sua 

(S) 2 
a =-4.42 + 1.9 r 

" 

(G) 2 a = -4.84 + 1.9 r 
" 

2 a =-5.15 + 1.9 r (E) 
( 10) " 

(M.T) 2a =-4.27 + 1.9 r 
" 

CneayeT aaMeTHTh1 ifTo s nHTepaType HMe~Tca pac'I~Tbi SHepruu csaau 
/5/ 

TPHTHa ana npaMoyronhHOA aMhl npu r .. 2, 704 fm • B pa6oTe Me-
" /~ 

ToaoM K -rapMoHHK nonyqeHo 3Ha'leHHe E T •8, 72 MeV 1 a B pa6oTe 

MeToaoM runh6epTa-lliMHaTa nonyqeHo E T =9,08 MeV • TpunneTHbie na

paMeTpbi B 9THX asyx pac'I~Tax HecxonhKO oTnH'Ia~Tca. Mbi npouasenu pac-
/5 6/ 

'I~T c napaMeTpaMH • H nonyqunu E T •8, 72 H 8, 73 MeV 1 cooTeeTcT-

B9HHOo 

TaxuM o6paaoM 1 sonpoc o npHpoae paanH'IHa peaynhT8TOB1 nony'leH-

HbiX MeToaoM BeATMaHa H MeToaoM K -rapMOHHK c oaHoA CTopoHbi1 H 

peaynhTaTos, nony'leHHbiX MeToaoM fHnh6epTa-lliMHaTa 1 c apyroA, ocTaeTca 

OTKpbiTbiM. 

8 

.. , .. 
'\) \~ ; 

•. ~ 
I . , ;. !'··. ' i 

I 

··~ 
I 

., 
I 

.................. ____ , 

Ha pHCo 3 DOK838H8 38BHCHMOCTh 9HeprRH CBa3R TpHTHa OT ay6n9THOI 

anHHhl pacceaHRa arut 4 TRnos noTeHUHanos. BuaHo, 'ITO c xopomeA TO'I

HoCTh~ see TO'IKH no~aTCa H8 npaMbieo J1T8K1 HM99TCa CRnhHaa 38BRCHMOCTh 

TpeX'I8CTH'IHhlX napaMeTpOB OT CHHrneTHOro paaHyC8o ITpu H3MeHeHHR B 

cpH3R'IeCKH RHTepeCHOM HHTepsane OT 2,5 ao 2,8 fiB 1 9T8 38BRCHMOCTh as

naeTCSI nHHeAHoA ang scex noTeHuHanos, H HaxnoH npaMoA cna6o aaBRCRT 

OT cpopMbi noTeHuuana. CpasHHBaa peaynhTaTbi pac'I~TOB c noTeHURanoM 
/2,3/ 

(M.T.). H peaynhT8Tbi pa6oT 1 Mbl BHaBM1 'ITO 38BHCHMOCTh TpeX'I8C-

TH'IHbiX napaMeTpos OT cpopMhl ana peanRCTR'Iecxux noTeHuuanos cna6aH. 

J1 1 H8KOH9U1 DOCKOnhKy p8C'I~Thl 9HeprRH CB513B C aMol COBnaaa~ C COOT

B9TCTBy~WHMH paC'I~TaMH ana peanHCTH'I9CKHX DOT9HUB8nOB1 BHaRM01 MO~

HO yTBep~8Th1 'ITO npR ODHC8HHH CBa38HHOrO COCTOaHHa 3 HYKnOHOB R3 

scex asyxnapaMeTpH'Iecxux noTeHuHanos npaMoyronhHaa aMa 6yaeT Hauny'l

muM npu6nu~eHHeM K 'peanucTuqecxoMy' noTeHuHany. 

AsTOPbi Bbipa~a~ 6naroaapHOCTh E. B~euuoHxo aa HHTepec x pa6oTe 

B o6cy~eHH51o 

ITpuno~ e H He 

B Ta6nuue 2 npuseaeHbi aHa'leHHB npu6nu~eHHbiX cuHrn~,TBhlX H Tpun

neTHbiX anHH pacceaHHSI 'ii" ) at ( Bbi'IHCneHHhlX DO lflopMyne 8) H TO'IHhlXi 

a.,, at anH DOT9HUH8nOB 6ea OTT8nKHB8HH51o BHaH01 'ITO OTHOCHTenhH851 

OIDH6Ka M9Hhlli9 016% 

:., (S) 
(fm) 

:.,(G) 
(fm) 

Ta6nuua 2 

;.,(E) 
(fm) 

& t <s> 
(fm) 

-23,64 -23,6 -23,58 5,441 

9 

&t<G> 
(fm) 

5,46 

~(E) 
(fm) • 

5,451 

a., at 
(fm) ( fm) 

-23,714 5,426 



-----------

r ~ b ~(S) b ~(G) 

(fm) (fm) (fm) 

2,5 2,8988 2,3721 

2,6 2,49068 2,4624 

2,704 2,5895 2,5559 

2,8 2,675 2,642 

Ta6nHua 8 

b "(E) 

(fm) 

2,4154 

2,504 

2,5962 

2,6804 

s" (S) 

0,9242 

0,9215 

0,9188 

0,9168 

s" (G) 

0,9272 

0,9247 

0,922 

0,9196 

s"(E) 

0,9816 

0,9298 

0,9268 

0,9245 

B Ta6nHUe 3 npHaeaeHbi aHa"!eHHSI CHHrneTHbiX napaMeTpoB noTeHUHa

noa 6ea OTT8nKHB8HHSI b " 1 s " )lnSI paanH"'HblX ~Ha"'eHHlt CHHI'neTHOI'O pa-

nHyca. 

B Ta6nHue 4 npHaeaeHbi aHa"!eHHH TpHnneTHbiX napaMeTpoB noTeHuHa

noB 6ea OTTanKHB8HHSI b t 1 S t llnSI pa3nH"'HbiX 3H8"1eHHlt TpHnneTHOI'O 

pamryca. PaC"'~Tbl lly6neTHOlt llnHIIbl n d paCCeSIHHSI H 9Hep~HH CBSI3H TpH• 

THSI npoBO)lHnHCb llnSI 3H8"!eHHSI r =1,749 fm • 
t 

Ta6nHua 4 

r t b t (S) bt (G) b t (E) st (S) 
(fm) (fm) (fm) (fm) 

1, 7 2,0028 2,1225 2,3507 1,4226 

1,749 2,0719 . 2,2056, 2,4566 1,4439 

1, 766 2,0982 2,2348 2,4951 1,4516 

1,8 2,1484 2,2943 2,5748 1,4672 

10 

s t(G) st(E) 

1,42 1,4151 

1,4426 1,4394 

1,4507 1,4482 

1,4674 1,4669 

naTe pa Typ 8 
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