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A ce#tral force with only the singlet component is used to solve.
the BCS-Baranger equations for some single-closed 82~neu£ron nuclei and
$he resulting vave functions sre 1n turn used to calculate some excited
levels of even-even nuclei. The roles of the quasiparticle residual ternms
ere studied and within Temm-Dancoff spproximation (TDA) certain conditions
are found to be necessary for the theory to sgree ;with the expexrimental
trends of the energy spectra, the enhanced 2+ -~» 0+ ground state and
retarded b+ — 2+ trensitions. For the quasiperticle interactions in TDA,
& triplet force as strong as the singlet seems to be needed. A rough
estimate of the lovest order ground state correlation is made far the

ephanced 2+ —» O+ transition, and the contribution appears to be negligidle.
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Description of the Problem.

In a spirit similar to that of Arvieu et ol {1}, the BCS plus
Taam~Dancoff Approximation (TDA) ere applied to some single-closed 82-
neutron nuclel, with spécia.l attentioiz on Celuo. '0f interest are the
level spectra of J > O states, the largely enhanced £irst 2+ - O+
{ground state) trsnsition, the large retardstion of L+ to 2+ transition
and the gyromagnetic ratio of the U+ state in Celho. Except for O+
states which require an entended method [1], TDA seems to be sufficient.

(a) The single particle (shell model) levels are taken, in MeV,
a8 1g;/,(0.), 2215/2(1.00), 24, /(2.88), 1ny, 1,(2.18), end 38, ,(5.20).

() The BCS-Baranger equations [3] ere solved with the pairing
matrix elements computed with Vg = ~37.8 MeV, r (-s range) = 1.75F, and
V‘I‘O = 0. The strength is adausted to fit the odd-even mess differences.
| (c) The TDA equation is solved for J > O states with the unper=
tﬁrbad vave functions as given by the results of (b). A strong a‘btrac-
tive Vo (%) 1s found to be needed to £1t the gx-mmd-to-2+ and 2+-to-lht
relative apa.cinga.

(4) The B(E2) values for the 2+ — O+ snd I+ -2+ transitions are

. oomputed 1n TDA. The relevant transition matrix elementa are
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Li)|= Ja"‘\’b ' ] | ¢ l‘ ' .
I(Q*l“(xa.)l +)l l a_>_'b :LT_.;_D' (A -) | 'c bac b h—(abséh ). (2):; I

((a'uergyalh*) H(hm'fab') (u U ot v \f t)&bbon .(mmc)

vhere (!8_1,’2 and ca'b“l& are 2+ and b+ wave function emplitudes -respectlively,{

- W is the Racah coefficient, and P{abia'b') arranges :the quantity in:curly
‘ :

bracket so that all possible cambination of aba'h' obtains without changing

the positions for the primed end unprimed labels.
The large enhancement of B(E2;2+ — O+) implies that the individunl

term in the sum of Bq. (1) é:ontributes coherently. If ome chooses the »
| configuration (ab) such thai: (aller% ib) = ql(aﬂer2’.{ {b)], then Cora

be of the same sign in order to make the entire terms coberent. This . . | -
g |

- condition favors a large V,rb/v value. On'the other hand, the inter- - , :
ference in the contributions in Eq. (2) due t.q the configuration mixing, .
combined with retardation factor [Racah coefficient and' (wu-vv) factor], is

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

' of the grpund ste;te correlation on the B(E2;2+ — O+) vas also exemined by»‘

.-’ introducing four-quasi-perticle states fnto the ground state, end the re-

‘" gult seems to indicete that the contridution is megligthle.

(e) Tne TDA wave functions are used to compute the magnetic ¢ |
. factors of U+ states. Around Ce)'h0 (vhich {8 the only nucleus whose moment -
" has deen measured), the g  factors for &7/2 and d5 /o &¥e taken from neighe
'boring 0dd~A nuclel, whereas the rest are just Schmidt ¥alues. The results
" do not depend on u and v factors, and hence nmay give e seneitive test .

for the configuration mixing ccmputed tn (c).
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Compurison ,%m Experiments. v
The spectra of 24, 3+, end be ptates ere given in Fig. 1 for scme

of the nuclei sround Celw for vhich experimental results are moxre or less

known. The redial weve function is the wsual harmonie oscillater type

vith oseillator rpnrmter v"l/ ? - 2 LR00P. Ve varied the v.m/vw eround
unity to fit the data. o |

The B(E2) walues for 2+ - O+ transition are expérimnmw known

gor Ba2P8, Celm, ed 5%, In the single particle unit [B(EQ)W}, the
fsmreum results (for vm/véa = 1.0) are 11, 13, and 15 respectively,

compared with experiments 'lle, 17, and 15. The present expcrimental knoy-
| 1edgs of he -2+ E2 transition 13 cercej compere the theoretical valne

of 1/28 to the experimental value of /17 for Ceall‘o

+ The later results are
very sensitive to the compenents of the woave f\xnction. bt at laast the
qualitative retaraaticu is underatood hare,

The most receat magoetic g fmmmmtmmmc”‘"
reports (h] g, (Cs*'0) = 0.95 £ 0.30 and our result g = 0.92 compares vell
with the experiment. - In the -qunsi-paz'ticle conﬁgwa‘cion, Buch an agreew
ment inmplies & dominant (g7 /2) configzu'aticn with other components mixed
in. A vsriation of V‘N/VSE shows again the vm should be sufﬁcmntly ‘

attroctive. |
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 FIGURE CAPTION

Level speeéi‘a for Jn = 2+, 3+, b+, The far right ventry m, '

' parenthesis corresponds to the dominent component of the

wvave function.
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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-
ratus, method, or process 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 thé 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, or provides access
to, any information pursuant to his employment or contract .
with the Commission, or his employment with such contractor.






