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Study of the direct nucleon decay of vari-
ous giant resonances is of special interest, be-
cause such study allows one to obtain informa-
tion on the microscopic structure of giant res-
onances. This work is stimulated by the accu-
mulation of experimental data on partial widths
(branching ratios) for direct neutron decay of the
isoscalar giant monopole resonance (ISGM R)
in %Zr [1], 124Sn [2] and 2®Pb [3], deduced
from the (a, a'n)-reaction. We have analyzed the
data within a continuum-RPA (CRPA) approach
taken in the form used in refs. [4,5] and ap-
plied previously mainly to isovector G Rs. A phe-
nomenological mean field and density-dependent
Landau-Migdal particle-hole interaction are used
in the calculations together with some partial
self-consistency conditions. The isoscalar part
of the interaction is modified somewhat in or-
der to reproduce, in the calculations, the above
mentioned spurious state at zero energy.

In the calculations presented in the following,
the isoscalar part of the phenomenological nu-
clear mean field (including the spin-orbit term)
was chosen in accordance with Ref. [6]. Only the
mean-field amplitude Uy was slightly increased
(54 MeV instead of 53.3 MeV) to better de-
scribe the nucleon separation energies B, for
the magic subsystems in a wide range of nu-
clei. The intensities of the phenomenological
density-dependent Landau-Migdal particle-hole
interaction F(r) = Cf(r),F'(r) = Cf' (C =
300MeV fm3, f(r) and f’ are the dimension-
less intensities) are parametrized in the standard
form (see e.g. Ref. [6]) with the following val-
ues for the parameters: f' = 1.0; f’* = 0.0875,

while f% >~ —(2.25 +2.50) was slightly varied to
make the spurious-state energy close to zero for
each considered nucleus. The isovector part of
the mean field U; = %v(r)r(z') is determined in
a self-consistent way: v(r) = 2F'p{~)(r), where
o) = p" —pP. The Coulomb part of the nuclear
mean field is calculated in Hartree approxima-
tion via the proton density p?. Thus, all the
model parameters used in the calculations for
several medium-heavy mass nuclei are fixed from
independent data.

In the resonance region the calculated energy
dependence of the monopole strength function of
these nuclei do not exhibit any gross-structure.
The ISG M R energies and relative strengths ob-
tained are in good agreement with data. In ta-
ble 1, we present the calculated partial neutron
escape widths of the ISGM R in 2°®Pb. The ex-
perimental spectroscopic factors s, and the ex-
perimental decay-channel energies &P were used
in the calculations. Similar agreement with data
was also obtained for the ISGMR in %°Zr and
124Sn.

In conclusion, we have carried out CRPA cal-
culations of the strength function and partial
widths for direct neutron decay of the ISGMR
for several medium and heavy mass nuclei. In
spite of the absence of full self-consistency be-
tween the mean field and the particle-hole in-
teraction, the calculated results are found to be
in qualitative agreement with the corresponding
values deduced from experimental data.
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Table 1: Calculated partial neutron escape widths of the ISGMR in 2®Pb in comparison with

experimental data

5 PP | B, MeV | 5,9 | [, keV] Tl keV D IT, keV 9
W3- | 000 | 11| 34 n (13/2)7 140£35
13/ | 163 | o091 | 4 75435 incl.(1/2)"
G/2- | 057 | o098 | 180 <35 70+15
3/2- | os0 | 10| 7 7540 5010
(7/2)" 2.34 0.7 135 <140+30 165140
incl.(5/2)* (7/2)*
9/2- | o061 |17 3
[t keV 413 3251105 425£100

% Values from the ref.[8] ®) Values from the ref.[3] ©) Values from the ref.[7]
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