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A central force 'With only the singlet component 1s used to solve 

the BCS-Bars.n&er equations for some s1ngl.e-closed 82-neutron nuclei and. 

the resulting wa.ve functions ere in. turn used to oalculAtesome excited 

levels of even-even nuclei. The roles of the quasiparticle res1dual terms 

ere studied and 'Within 'I'amm-Dancof:f' approximat1on (TDA) certain cond1tions 

are found to be necessary for the theory to agree 'With the experimental. 

trends of the ·energy speotra, the enhanced 2+ -+ 0+ ground state and 

-
retarded 4+ .... 2+ transit1ons. For' the quasipartiole interactions in 'I'nA, 

a triplet force .. as strong as the singlet seems to be needed. A rough 

estimate 0.'1 the lowest order ground state correlation is made tar the 

enhanced 2+ .... 0+ transition, and the contribution appears to 'be negligible. 
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pescr1ption of the Problem. 
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In a spirit a1mUa.r to that ot Arv1eu !i!! (1], the 13C8 plus 

Tamm .. De.ncofi Approx1ma.t10n ('l'DA.) ere AWlied to some single-closed 82-

neutron noole1, '\lith spec1e.l attention on Cel40 •. Of interest are the· 

level spectra ot J > 0 states, the largely enhanced. first 2+ .... 0+ 

(ground state) transition, the large retardation of 4+ to 2+ transit10n 

and, the gyromagnet1c ratio of· the 4+ state in cel40• Except tor 0+ 

states 'Which require an entend.ed method [1], TDA seems to 'be sufficient. 

(a) The single particle (ahell model) 1evel.s nre taken, in MeV, 

808 lS7/2(O.), 245/ 2(1000), 2~/2(2.88), lhu/2(2.1.8)i and }sl/2(3.20). < 

(b) The BCS-Baranger equatiOns [3] ere solved with the pairing 

matrix elements oomputed 'With VeE • -37.8 MeV, r o(- range) • 1.7}F, and 

Vcro • O •. The strength is adjusted to fit the odd .. even maSB d11't'erences. 

(c) The TDA equation is solved for J> 0 states with the unper

turbed Wove f'unotiona as g1venby the results of' (b). A strong attrac

tive V'l'O (AtV
SE

) is found to be needed to fit the e;round-:to"2+ and 2+-to ... 4+ 

relative spacings. 

(d) The B(E2) values for the 2+ ~ 0+ and 4+ -.) 2+ transitions ere 

. computed in 'I'DA. The rel~t transition matrix elements are 
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I (o+IM(J;2)12t)\ ~ ..r, I Jb (aDer2y2Ub)("~V v a u.,)Cab261<26~' '(1) 
'. ' ... ' 

, ' 

'! q' ' 

((atUer2.r:alla) W(4~' ;.2b l
) '(uaua,,,",vava I )'\1)t 1l&1l,_(m-tm') 

,; . ! . .~', 

(2) 

where Cab2 and C~'b'4 ar~ 2,+ ~d 4+ wave ':tun:ct1on amplitudes 'respectively,' 

W 1s the Racah coefficient,; and l:(!!.b~a 'b') w:'r&n8eS ;tbe qwmt1ty 1D:,;curly 
" I ,:", 

bracket so that all possible combination of aOO 'b' obtains without chansinG 

the positions for the primed and un-or1.J:l.ed labels. , 
, 

~ large enhsncemeht of B(E2;2+ -+ 0+) implies that the 1nd1v1dunl 
, ' 

term in the sum. of Eq. (1) ~ontributes coherently. If one chooses the 

, configuration (ab) such that (aller2y2I1b) CI '11 (aller2r2 I1b ) I, then Cab2 should 

be of the same sign in order to make the entire terms coberent. Th1.s 

,cond1t10nfavors a large V~/VSE value. On"',the other hand, the inter

ference in the contribution~ in Eq. (2) due tQ tht:t' configUration miXing, 

combined with retardation factor [Rncah coefficient and (uu-vv) factor), 18 

, expected. to reduce the matrix element [Eq. (2)] considerably. The effect 

01' the ground s~te correlation on the B(E2 )2+ ... 0+) was also examined by· 

., .. ' 1ntroduc1Iig four-quasi.-particle ,states into the Ground state, and the re-

" , ",' "~ ault seem,s to indicate that the contribution 18 negligible. 
" ... 

(e) The TDA. wave f'w;lct1ons are used to compute the magnetic g 

factors of' 4+ states. Arourid cel40 (which is the only nucleus whose mOment 

baa' been measured), the s: factors for Srr/2 ,and d5/ 2 are to.ken trOIll neigh .. 

'bOring Odd-A' nuclei, 'Whereas the rest are Just Schmidt Values. Tho results 

do not depend on u end v factors, end hence may gi~ B sensitive test, 

tor the, configUration mixing computed in (c). 
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£omPPl!!ffi1 'With E!arimmt ,l!lO 

'lbe speatr4 or 2+.; ,+, cd 4,,: .utes are given 121 Fig.. 1 tor some . 

of the nuclei around 0,140 ror \ih1cb e:xp«r1melntal. reau1ts ant I'ACIn or less 

~. ~ ra41al waft t\mct1on 19 the uaual ~Q oS41llator 'type 

with oac.d.llAtor '~er v·l/z .2,2f>S.F. 'We var:1ed the VfJ!O/Ym: uound 

u:n1t~ to :tit the c3&ta. 

'l'bo It(E2) wluea tor 2+ ... 0+ transition arc expe1"1mcntal.ly know 

,tor &1.58, Cel40~ e.l3d Idl42• In the a1naleperticle unit [13(E2)"p1 .. the 

theoret.lcal. results (tor ~rro/V~ • 1 .. 0) are 11 .. l,!;, end 16 ~peotlv~, 

c~ v1th oxp;:r1mtmte 14, 17, m.nd 15. 1'he pre's<mt experimental 'kJ:.l.o'v-
• <. ..~ 

ledge ~ lr+ ... 2+ E2 tratts1t1on 1a acarceJ ~ the theoretical vaJ.ue 

of 1/28 to the expe:t1mlmtal w.lue of 1/17 for Cel40 .. Tholat~ results t\X"O 

W'il:¥ aene1ti ve to tho components of tho 'nmt :f\mctiotl, but at l$e.st the 

~tat1ve ~1an.1fii understood here. 

Tbe moat recent ~lc Ii factor meu~ent f'o1" 4+ in Cel40 

reports (t.1 g~+(Collto) .: O.~ t 0.1.0 and our rC£Ult g ., 0.92 c~s \Jell 

nth the e~t. . In thequo..e1~part1cle "'configuration, such an agree

lMmt 1m;pllel e. dQll11.nQnt(4/2) eonf'1gurat1on ";lith ethel" ~nents mixed 

tn. . A wr1at1On of VrrofY f5E ubo'wa ~ the V'l'O, should be $uf~1C1Qtly 

attractive. I 
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nGURE CAPTION 

1. Level spect~e. for J'lf iii 2+; 3+, 4+. The for right entry in 

'parenthesis corresponds to tM dominant componentot the 

vave t\mct1on. 
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This report was/prepared as an account of Government 
sponsored work. Neither the United States, nor the Com· 
mission, nor any person acting on behalf of the Commission: 

A. Makes any warranty or representation, expressed or 
implied, with respect to the accuracy, completeness, 
or usefulness of the information contained in this 
report, or that the use of any information, appa
ratu~, method, or proce~s disclosed in this report 
may not infringe privately owned rights; or 

B. Assumes any liabilities with respect to the use of, 
or for damages resulting from the use of any infor
mation, apparatus, method, or process disclosed in 
this report. 

As used in the above, "person acting on behalf of the 
Commission" includes any employee or contractor of the Com
mission, or employee of such contractor, to the extent that 
such employee or contractor of the Commission, or employee 
of such contractor prepares, disseminates, oi provides access 
to, any information pursuant to his employment or contract 
with the Commission, or his employment with such cOntractor. 




