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For ● theoretical study of the dec~y from the r-process linw to

the line of @ stauility many nuclear propmrtics must be known

or modellod. From the ground state the nuoleus may fis*ion or

beta deoay. In an ●xcitmd r~u~leus there is competition between

n~utron ●mission, fission and d~-excitation by gamma deaay. To

aompute the various deoay rates ● n ‘ corresponding deoay paths ●

detaay ahain program is required. Fimsion barrier heights,

~round stat~ masses and the corr~sponding partiole separation

energies ●re used ●s input into this deoay ohain pragram. Also

vequirtd im a knowledge of the beta-strength funation, At

present we have or ● re d~veloping sophisticated models, based

on the mieroscopio struoture of the nuolei involvsd, to

aalculate thsse quantities.

Me hava, for inmtano~, oaloulated nuolear potential-energy

Surfaoqs, ground-state masses ●nd shapes by use of ● Yukawa-

plus-e~ponential maorosaopig mndei and ● folded-Yukawa 9ingle-

partiole potential for 4023 nue’~i ranging frum ‘ho to 279112.

Thes@ oaloulations, whioh •xt~nd rather far from stability 8ro

dimaumsed in detail in refm.1-3). Her. we show in fig. 1

aalaulated ●nd ●rnperim~ntal ●iagle partAole oorreetions ●nd the
.— I–&. . .



than 1 HeV. Particularly noteworthy in fig. 1 is that there

seems to be no systematic increase in the devitition betwe~n

calculated and experimental points ● s you go far :rom

stability ● desirable feature af ● mass formula that is to be

used for t:uclei out to the r-process line. To give specific

numbers for ● very neutron-rich nucleus we select 99Rb for

which the mass excess 4)
-50.AO lfeV has recently been measured .

The present mass formula2) gives -51.64 MeV for this nuc’eus, a

1.06 MeV ●rror, whereas the droplet model predicts this mass

excess to be -54.10 MeV5), ● 5.S HeV ● rror, Fcir further

discl~ssions we refer to the publications 1-3) mentioned ●bove.

Ue will now briefly discuss the model for the P-strenqth

function we ● re developing by ●pplying it. to 9the rubidium

region. The ~-strength function for f3- decay of ● seq(tenc@ or

rubidium nuclei to strontium nuclei hav- been studied

experimentally by Kratz and ~allaboratorsb) . They iind ●

pronounced change in appearance of the measured p-strength

function between 95Rb and ‘7Rb. For 95Rb ●nd lighter Rb

isotopes the spectra show, in the low-energy region, ● very

distinot peak structure, with the peaks separated by regions of
97very low strength. For Rb the measured strength function has

● much smoother appearance.

The@@ strength funations have baen studied in a th-oret~cal

mode17) that takes deformation into ●oaount. In the model

aalc~ulated Nilsson modsi wave funotions, spherical or deformed,

as the ease may be, ●re used ●s the starting point for

d~termi~ing the W4VW funi3tlonc of the mother ●nd daughter

nuclai in tha ~ deaay. Pairing is treated in the BCs

●pproximation, To ●ccount !OV the retardation of low-energy GT-

deaay rates, a simple residual interaction specific to GT

Cleaay, namely vGT=xlp’- ‘#i+I, is ●dded to the Hamiltonian, as

is customarily done. This residual interaction is 2raaLed in

tl’Q RPA approximation, The strength of the interaction i~

●djusted to get ●gr~ernont between the oaloulat~’d and

●xperimental ●nergy of the giant Gamow-T@ller reson.~nce for

206Pb ●nd 144Sm. Since thm model is based on aalaulat~d wave

funotions and 8ingle-partiolm Ievals, studies of nuclei far

from ●taklility, where little axporimantal information is



avail able~ ●re more straightforward in this model relative to

calculations where “experimental” levels are ussd . The model

can treat deformed nuclei ●mploying wave functions calculated

to desired accuracy, within the framework of the model, for the

deformed single-particle well.

To give an example of results from such a model ●nd to

illustrate the effect of deformation on the calculated $--

strength function we show calculated strength funcfiions for the
97

nucleus Rb under the two assumptions of a spherical shape,

fig. 2a , or a well-developed deformation, f~g. 2b, for the

nuclear ground state. Th6 calculation for spherical shape in

fig. 2a shows the peak structure so c!haractefiistic for the

lighter rubidium isotopes, but which is pot in agreement with

the experimental rasults for 97Rb. In contrast, the calculation

for the deformed case is in exc:el’ent agr~ement with

experiment. A more ●xtensive discussion of these results is
7)found in ref. .
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