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Kax ~mBeCTH0, B HaCT0.1111\CC BpCM.ll 0CHOBHbIM MCTO,ll;OM amuuma rrpou;eccoB 

paCCC.llHHJI a,n;poHOB BbICOKOM ·aHeprHH Ha .11,n;pax .llBJI.llCTC.ll MCTO,ll; MHOroxpaTHbIX 
' ~· . 

pacceim1ii (aiiKOHaJihHoe npu6nmKeH11~)-

Ilpn .Bbl'IHCJICHHH . Tex HJIH HHbIX' xapaxTepHCTHK pacce.llHHH B miKOHaJibHO~ 

rrpH6JIH)I(CHHH ~6hl-iH~ ncnonhoyroTc.ll <l>aKTopuooBaHHble BOJIHOBble <l>YHKQIIH ocH;

BHoro cocfosi~~.11 rapMoHH'lecKoro o~qunniITopa (,n;n.11 nerKHX a,n;ep ), <l>YHK[(HII ~ 

CaxcoHa-Bmca (,n;JIH cpC,ll;HHX II T.ll)I(eJibIX .11,n;ep) HJIH ,n;pyrue peaJIHCTH'ICCKHe'<l>YH-
. . ,- - ; 

K[(H~- B 'laCTHOCTH, B pa6oTax, nocBHII\CHHbIX uccne,n;oBaimro :i:Ipirn[(H~a Ila}'.nH1 , 

. acpcfi'eKTa xriacTepH13a[(HH2 , ~oppCJI.ll[(HH [(CHTpa Mace, HO-0a TPYAHO_CTH Bbl'IHCJIC

HHH aBT0phl HCilOJILOOBaJIH paaHbIC <I>eHOMCHOJIOrH'ICCKHC MO,ll;CJIH .11,n;pa: 

Ho ,ll;JI.ll Y'ICTa p83JIH'IHbIX KOppeJIH[(HOHHbIX a<I><l>eKTOB HC06XO,ll;HMO Y'IHTbl-
. ' ' 

BaTb o6ono'le'IHYIO CTPY~TYPY .11,n;pa. B pa6oTe Ko<I>oe,n;a-X:aHceHa3 c,n;enaHa rpy6a.11 
~ ",_•' 

O[(eHKa y'leTa 060JIO'IC'IHOH CTPYKTypbl .11,n;pa, a B pa6oTe Anb6CpH H ,n;p~. HCCJIC,D;O-

BaJIOCb BJIHJIHHC yrnoBOM 'laCTH HCaHTHCHMMCTpHOO~cl,HHOM BOJIHOBOM <l>YHK[(HH Ha 

ce'leHHe BOaHMo,n;e:iicTBHJI 'laCTHoro cny'IM p +12 C paccCHHHi. 

B HaCTO.llll\CC'13peM.ll oTcyTcTByeT a,n;exBaTHbIH MeT9,n; y'leTa o6ono'le~IHoii CTpyK

TYPbI .11,n;pa B auxoHaJihHOH Teopuu. Iloa-roMy qenhro HacT0.1111\CH pa6oTbl .11Bn.11-' . '• . . .-

CTC.ll Pa:3J?a60TKa MCTO,ll;8. y'leTa Bbl'IHCJICHH.ll MaTpH'IHbIX 0JICMCHTOB IIp<:><l>HJib-

OIIepaTopa: ,n;n.11 CJIY'la.ll _. oc~H1IJI.f!TopHo-06ono'le'lHoii M0,o;enH. 

McrronboOBaHHe aHTHCHMMeTpHooBaHHOH BOJIHOBOH <l>YHK[(HH B npH6nmKeHHII 

Thay6epa HMCeT .llCHoe H HCIIp0THBOpe'IHB0e <l>HOH'ICCKOe o6ocHOBaHHei .D:eno co-, 

CTOIIT B TOM, 'ITO,C O,ll;~OH CTOpOHhI,B TeOpIIH Thay6epa npe,n;nonaraeTCH, 'ITO ane-

.UCHTapHbIC pacceIIBaTenu B n,n;pax_paccM~TpHBaI07"C.ll KaK HCKoppenIIpoBaHHbIC B 

npocTpaHCTBe II BpCMCHII 'laCTII[(bl, a C ,n;pyrmi CTOp0Hl,I, B OC[(IIJIJI.llTOpHO- .. 

o6ono'IC'IHOH MO,ll;CJIII n,n;pa paccMaTpIIBaIOT KaK CIICTCMY HeOaBHCHMbIX HYKJI0H0B •. 

CornaCHO npIIHQIIIlaM OMKOHaJibHOrO IIpII6JIII)I(CHUlf aMIIJIIIT)',ll;a yripyroro pac-
... -- - \._ . ,. ... 

ceHHIIH npOT0HOB Ha .11,n;pax µ;~TC.ll cne,n;yroll\HM Bblp8.)KCHIIeM5: 

- F(q) "= ip j dcpe;qi < '11" 11 - IT (1 - ,(b - S;)) I '11 > , 
. ' 2,r . . 1 . ' = -
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© 06-..eJU<Hl!HHLIH HHCTHTYT RAl'":~'."' HccneAOB&HHH n,~~~~~~I 

I ' ' '/f•:)'df • / ' 
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B KoTopoM b - rrpIIqenhHhIM napai.rnTp, 1 ( b...:.. S;) 7 rrpoqmnh-q>YHK[(IDI, S; - rrpIIqenh

Hhie 1mop,n;1rnaTbl HYKJIOHOB .11,n;pa. 

Oc[(HJIJI.llTOpHblC BOJIHOBbie q>yHK[(InI Bb16epeM B cne,n;'yroiµeM cTaH,n;apTHOM BII,n;e: 

- ~2r2 I 3 2 2 
'Pntm=Cn1e 2 r1F1(1-n,l+ 2,ar)Yim(0,cp) 

r,n;e 

Yim(B,cp) = Pt(cos0)eim<P, 

1 
Cnt=r(l+1) 

2f(l+ n + ½) 
0

1+½ 

f(n) 

Ecmr BbI6paTb rayccoBy rrapaMeTpimaQIIIO rrpoqmnh-q>YHK[(HII: 

,(b) = ,oe-ab2 
' 

TO MaTpH'IHbIH 0iICMCHT 

M~;~m' =< 'P~'l'm' I ,(b - S) I 'Pnlm > 

rrpno6peTaeT BII,ll; 

(2) 

(3) 

(4) 

(5) ' 

(6) 

M~;~m' = j ( 
0

2r2t+n'+t+t' ( cos0)1-lml+t'-lm'I * ( sin )lml+lm'le-i(m-m'l"',(b _ S)d3r. (7). 

I1crronbl3y.ll COOTHOIIIeHIIH 

rcos0·= z, rsin0 = S, (8) 

II IIHTerpnpyn ( 7 ) no z, rrony'lnM 

n+n' 
M;:;~m' = L if!(k) J s2k+m+m'+I* 

k=O 

*exp [i(m - m')cps - (a+ a 2)S2 - 2abcos(cpb -·cps) - ab
2
] dsdcps , (9) 

r,n;e 

~-~(k) = C~i(a2 r+n'[2(n +n')- 2k + l + [' - lml- lm'l .:_ 1]!! (10) 

I "1 ~ • ", , ·• . ' -;• i t.,~ \;;,4,.-J,tf;:•w ~~;:c,-:e.t ..... , 
J ·:m"!!Jm .. u-:: m~:it~fiJ•: 

'~ · I 't'.'.'. ru ~ TC ·· 1! , ~-'l:;;ur✓!O 1 ~h...,. 



np1d+l' II m+m'."IeTHO HnH·He"!eTHo; 0 npn Bcex.)];pyrHx cny<Irurx. 

,Il;anee, HHTerpHpyJI ( 9 ) no yrnOBbIM nepeMeHHbIM, n6ny"IIIM 

. . ·n+ni·,,,. ' i(m.:..m'),..: ·. ~· ·,',. , ' ' .... ~ 

F(q) = ip L <I>(k)c 2 J1m-m'l(qb)J1m-m'l(-2iabs)* 
k=O ' ' 

*s2k+lml+lm'l+le-(a+a2 )S2-ab2 dsd2b • 

C noMOllJ,bIO q>opMynhl 

oo b'T( v+µ+l) + 1 b2 . b2 

JXµe-ax 2 Jv(bx)dx= v ,
2 .. 1F1(.-µ ,v+l,--)e-.; 

2"+ia~f(v+l) · 2 4a 
0 ·, 

(11) 

(12) 

IIHTerpHpyJI ( 11 ) no S, nony"IIIM cne)];yro111ee Bbipa)KeHHe )];ilJI aMnrrHTY)];bI pacceJI~ 
, . ' . ; '· ·.,-: , ' · .. / ,; ·; . ;·• ,,._· :'. ·, 

HIIJI: 

n+n' · < 1 
• 

F(q) = ip L 4>(k)e-i(m-m')f j bdbJlm-m'l(qb)* 
k=O 

e -';,
2

2~
2
: ab

2 
(-'-2iab )lm-m'lr( 2k+!ml+lm'l+lm-'m'l+2) 

* 2 * 2k+lm!+lm'l+lm-m'!+2 · 
21m-m'l+I(a + a2) 2 f(lm - m'I + 1) 

· F. ( Im - m'I :-- 2k.-:- Im!-'- lm'I 
1 
.. , · .1 1 
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*1 1 ' m - m + ' --2 • 2 a+a 
(i3) 

Terrepb Hccne)];yeM cTpyKTYPY aMrrnHTJ)J;bI pacceJimrn B cny"!ae aHTHCIIMMeTi)II~ 

3OBaHHbIX BonHOBbIX q>yHKIIIIiL, B crry"!ae BOnHoBo:u _q>}'.Hl<IIIrn' CrreTepa aMrrnHTy)];a 

pacceJIHHJI npno6peTaeT BII)];: 

F1;(q) = ~:Jd2 beiqb [o!i - Det I 6~n•Otl'Dmm' - lv1;:;~m' I] (14) 

PaccMoTpHM CTPYKTYPY MaTpMIIbI: 

An'l'm' c :, c · : · , Mn'l'm' 
nlm = Unn'Ull 1Uffim' - nlm • (15) 

B (15) H3-3a opToroHanbHOCTH OCIIIIililJITOpHblX q>yHI<IIH1I HC)];HaroHanbHbie ,me

cMeHTbl paBHhl -M~;:;,m' H:)J;HaroHanbH_bie.::meMe_HThl paBHbI 1-M~;:~m' . KpoMe Toro, 
• -, ' ' . l ' ' 
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BOilHOBbIC q>yHIGIIIII,COOTBeTCTBYIO!lllIC pa.3nII'IHbIM CilIIHOBbIM II II3OCilIIHOBbIM CO

CTOJIHIIJIM, TaI,)KC opToroHaJibHbl,II COOTBeTCTBYIOll.lIIe ;mei-IeHTbl uaTpHIIbI o6pa-. 

111aroTCJI B Hyrrb, u MaTpm1y A~;~;n' MmKHO u3O6p~11~b, KaK nmrn3aHo Ha pnc.1. 

y ClIOBIIe ( 10) rrpeo 6pa3yeT HeHyneBOii 6rroK ~IaTpIIIIbl .A~;~,m' ( puc. l) B )];Ba HeHy

lICBbIX 6rrmrn. HHBapnaHTHOCTb 1mTpIIIIbI A~;~m' rrpu 3aMeHe m ,__.:..., m' Tairn,e 

cy111ccTBCHHO yrrpo111aeT IIPOIICAYPY Bbl'IIIClICHIIJI )];eTepiurnaHT. 

OnucaHllb!H Bb!llle MCTO)]; Bbl'II!CilCHIIJI aMnnIITY)];bl pacceJIHUJI _rrerKo 060611J,aeTCJI 

Ha cnrrni"r JI)];pO-JI)];'epHoro pacceJIHIIJI. 
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PyK0ITHCb rrocTYITHna B H3JlaTenbCKHH 0TJlen 

24 monH )991 roJla. 
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0M6oo 3., 3ttx6aT C; 
· MeTo,z:i; yq_eTa o6onoqeqHoH cTpYKTYPhI Hp;pa 

B 3HKOHaJibHOH MO,IJ;eJIH 

PZ-91-348 

B paMKax 3HKOHaJihHoro nop;xop;a paccMaTpHBaeTcH sa,z:i;aqa 

BbiqHcJieHHH ceqeHHH BsaHMo.i.ieiicTBHH qacTH~hI_ c H',z:i;paMH.' Pas:

pa6oTaH Me Top; BbJqHCJieHHH -B CJiyqae 
0

aHTHCHMMeTPH30BaHlIOH 

OC~HJIJIHTOPHOH ~yHK~HH. 06HapY)KeH PH,IJ; ynpo~ruo~HX YCJIOBHH 
p;JIH BbJqHcJieHHH p;eTePMHHaHT. ··, 

Pa6oTa Bb!IlOJIHeHa B Ila6opaTOpHH Hp;epHbix npo6JieM OlUlll·. 

Coo6utetrne O61,eJlHHeHHoro HHCTHTyTB 11,[J,ePffblX HCC11l!.110B8HHH. ,Oy6ea 1991 · 
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Shell Structure Calculation Method 
in Eikonal Theory 

.P2-91-348 

The problem of- calculating cross-sections for partic
le-nucleus interactions is consideiedin theframework-of 
eikonal approach. In the, case of antisymmetrized oscilla
tor functions, the method.is developed.:Simplifying con
ditions fo'r calculation of determinants are found. 

.The investig~tion has been performed at the Laboratory 
of Nuclear Problems, JINR. 
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