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Introduction

About half of the elements heavier than iron
are produced by the slow neutron capture pro-
cess or s-process. The s-process is subdivided
into three components namely, weak (56 <
A < 100), main (100 < A < 208), and strong
(proposed to describe the abundance peak at
208Pb) components. The nuclei near the vicin-
ity of the N = 82 closed shell act as bottle-
necks to the main component of s-process re-
action flow due to smallness of neutron cap-
ture cross sections. The determination of ex-
act nucleosynthesis path for s-process by a net-
work calculation requires the knowledge of the
radiative neutron capture cross sections. The
(n, γ) crosss sections are also important for s-
process branching analysis that can give cru-
cial information about the constraints of as-
trophysical medium. The reactions in the high
temperature stellar environments are thermal-
ized and hence, in general, the cross sections
are averaged over the Maxwell-Boltzmann dis-
tribution and termed as Maxwellian-averaged
cross sections (MACS).

Theory and model calculation

We have calculated the radiative total (n, γ)
cross sections in theoretical statistical Hauser-
Feshbach formalism with the reaction code
TALYS1.6 [1]. The folded potential is con-
structed by convoluting the target radial mat-
ter densities ρ(r) with the standard DDM3Y
nucleon-nucleus interaction v(r) [2] as, Vfold =∫
v(r − r′)ρ(r′)dr′. The matter densities

are obtained from relativistic mean field
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FIG. 1: Charge density in several N = 82 nuclei.
Solid lines denote the parameterized model val-
ues, obtained from fitting the experimental elec-
tron scattering data. Dashed lines indicate our
results.

(RMF) model using the standard FSU Gold
Lagrangian [3]. The final semi-microscopic op-
tical model potential is obtained by taking the
imaginary part identical to the real part of the
folded potential and later we have multiplied
the parts with normalization constants Ar and
Aim [2] as, Vomp = ArVfold + jAimVfold. In
this work, we have taken Ar = Aim = 1.

RMF densities play significant role in the
single folding model analysis of nucleon-
nucleus potential. Hence, it is reasonable to
see the predictability of the RMF Lagrangian
density. The point proton densities are convo-
luted with the standard Gaussian form factor
[4] to obtain the charge densities. Further, we
have calculated the root-mean-square radius
values using these charge densities and com-
pared both density profiles and rms radius val-
ues with experiments.

Results

Fig. 1 shows the theoretical charge density
profiles compared to the parameterized model
values [5, 6], obtained from fitting the elastic
electron scattering experiments. In Table I,
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TABLE I: Root-mean-sqaure charge radius values
of some nuclei studied in the present work.

Nucleus rc(fm) Nucleus rc(fm)
Exp. Pres. Exp. Pres.

137Ba 4.833 4.837 138Ba 4.838 4.843
138La 4.846 4.856 139La 4.855 4.862
136Ce 4.874 4.858 138Ce 4.873 4.869
141Pr 4.892 4.898 142Nd 4.912 4.915
143Nd 4.923 4.927 144Sm 4.944 4.950
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FIG. 2: Comparison of results of the present cal-
culation (solid lines) with experimental data for
135−138Ba. For convenience, cross-sections for
135,136Ba have been multiplied by a factor of 10.

the root-mean-square charge radius values are
compared with the available measurements of
Ref. [7]. Fig. 2 shows the (n, γ) cross sec-
tions for Ba isotopes from 1 keV to 1 MeV.
The experimental values are from Refs. [8–
11]. The MACS values at 30 keV are com-
pared with available experimental data and
MOST2005 calculations in Table II. The ex-
perimental data and MOST values are avail-
able in KADoNiS database [12] which is an
updated version of the compilation of recom-
mended values by Bao et al. [13].
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