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Allowed DT =1 Gamow-Teller P decay from the Rb 2 ground state to the Sr 3 level at
2.73 MeV is calculated. A one-particle —one-hole description of the latter state requires the

[2P~&2 (n)2d5&2(n)]~ 6 component in order to predict the observed logft value of 6.7. The de-
cay rate is extremely sensitive to the amplitude of this term.

One of the main reasons for the considerable re-
cent interest in the mass-88 region is the neutron-
shell closure at the magic number of 50 (complet-
ing the 1g,&, shell). This closure forms a basis
for the theoretical studies of Sr" by Hughes, '
Sha,stry and Saha, and Shastry. Hughes a,nd Refs.
2 and 3 differ, however, in their treatment of the
38 protons. It is appealing to treat the 2P», pro-
ton shell as closed at 38. This doubly magic pic-
ture of the Sr" ground state simplifies calcula-
tions and is an additional assumption in Refs. 2

and 3. The 3 level at 2.73 MeV is especially in-
teresting, as it is strongly collective. This state
is built up in Ref. 2 out of 14 proton 1p-1h compo-
nents, and in Ref. 3 three neutron 1p-1h terms are
added. (Reference 1 does not consider negative-
parity levels. ) Because of these neutron compon-
ents there is a substantial improvement in the cal-
culated energy of the 3, state and its B(E3) to the
ground state. 3 In the present paper we test the im-
portance of these neutron terms by calculating the
allowed nT = 1 Gamow-Teller (GT) P decay to the
3 level from the 2 ground state of Rb".

Shreve' finds that 60—70% of the Sr" 3 state
corresponds to the coupling of a, 1g„,proton to the
Rb" ground state. This agrees qualitatively with
the calculations of Refs. 2 and 3, which predict
that the component 2P„, '(P)lg@, (P) comprises
about 90% of the wave function. Since the Ig~f, (P)

cannot partake in the allowed GT P decay, we are
considering a transition to a state that can be
reached only through the small terms in its wave
function. The calculation should therefore be very
sensitive to the relative sizes and phases of these
terms.

The Rb" ground state may most simply be de-
scribed as a proton hole in the Sr' core plus an
added neutron. Experimentally' the most likely
state for this neutron is 2d,„. While the 2P,&', (P)
and1 f,~' (P) states compete, both energetics' and
magnetic-moment evidence' indicate that the for-
mer predominates. Shreve, ' in an extension of the
calculation of Ref. 1, has determined that the Rb '
ground state is 85% 2P~~~(P). This strongly sup-
ports the simple 2P,&', (P)2d,&,(n) assignment as dom-
inant in the Rb' ground state.

Theft value is given by'

ff = 3300/l ol',

where l
ol' is the sum over final and the average

over initial states of the square of the nuclear ma-
trix element of the GT operator given by

(2)

The xnxtial state zs



2454 W. P. BERES AND W. E. DORENBUSCH

~&=2, & =7) =nl [2p.p2(P)2d»2(n)]r=-'v &

+b([lf - (P)2d (n)]
= ) (3)

where a and b are the amplitudes. Some of the
proton 1p-1h components in the daughter state are
above the neutron excess and introduce T =7 com-
ponents. However, the isospin coupling rule of
French" indicates that these are negligible, and
the 3 state is essentially pure T =6.

In Ref. 2 four components of the 3 state can be
reached in the decay. As a first try we consider
a'=1 in Eq. (3). The result is ~a] =12.7&&10 '
(logft= 5. 5). The experimental value is ~o~ =3.26
x10 ' (logff = 6.7).' Including the second term in

Eq. (3) does not significantly alter this result. This
is because the additional contributions to ~o~ have
comparable magnitude but opposite sign. In partic-
ular, if a' =5' =0. 5 (which is very unlikely) the
logft is only increased to 5.8.
In Ref. 3 the component

0.161~[2/,&', (n)2d»2(n)]r ~ )

appears and it contributes to the decay. The am-
plitudes of the comparable proton lp-1h compo-
nents in Refs. 2 and 3 are not drastically different;

but the contribution from the neutron 1p-1h com-
ponent is large, and because of its phase we obtain
a significant cancellation. Considering a = 1 in Eq.
(3) the result is ) o~ =0.454&&10 ' (logjf =8.4). As
in the preceding case, even large components of
the second term in Eq. (3) have very little effect.

Our calculation has assumed a constant P-decay
coupling strength, and any enhancement or reduc-
tion of the transition rate is due to the nuclear ma-
trix element. Adding neutron 1p-1h states has
turned a large enhancement into a substantial hin-
drance. However, if the pertinent neutron compo-
nent had an amplitude of =0.10 instead of 0.161, we
would get roughly the experimental logft. While
this work supports that of Shastry, s it demon-
strates the strong sensitivity of the P decay to this
particular neutron amplitude. Lastly, it would be
interesting to see a structure calculation along the
lines of Hughes~ to test the possible importance of
2p-2h admixtures for both the y and P decay.
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