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Introduction
The neutron deficient stable isotopes between 74 Se and 196 Hg contain around 35 nuclei are bypassed by the s- and r-process, commonly referred as p-nuclei. Various astrophysical scenarios and related processes have been
proposed to explain the synthesis of the pnuclei and their abundances are referred to
as p-process [1, 2]. The span of p-process is
roughly 2000 nuclei, forming around 20,000 reaction network. The p-process is assumed to
occur in different zones inside a core-collapse
supernova, and thus the peak temperature for
the p-process lies between Tpeak ≈ 2 and 3
GK [3].
We have analyzed data of nat Cd(p, γ)113m In
reactions using activation analysis technique.
Production of 113 In is nowadays accepted that
it is not a pure p-nucleus, but has negligible
contributions from the s- and r-process [3].
Theoretical calculation has been performed
using the Hauser-Feshbach statistical model of
TALYS-1.95.

Activation analysis
The natural cadmium was irradiated using
8 MeV of proton beam energy using stack
foil activation technique followed by off-line γray spectroscopy at 14-UD BARC-TIFR pelletron facility, Mumbai-INDIA. The Cu foil of
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3.56 micron thickness were placed after the Cd
target foil of 250 micron thickness to reduce
the significant proton beam energy. The energy degradation was calculated using SRIM
[4]. The aluminium wrapped stack was placed
inside the 6 m irradiation port, just before
the analyzing magnets on the main beam line
of the pelletron. The proper circular shaped
proton beam was allowed to pass through 6
mm diameter of thick Tantalum collimator.
The stack was irradiated for sufficient time to
build ample amount of activity. After sufficient time of cooling, the sample was taken
to the pre-calibrated HPGe detector for γ-ray
counting. The HPGe detector was calibrated
using 152 Eu multi γ-ray source.
The cross-section and S-factor of nat Cd(p,
γ)
In [Q = 6081.23 (0.24) keV] reaction
have been measured for 4.86 MeV of proton
energy which lies within the Gamow window
of astrophysical interest. The half-life of the
product nucleus 113m In is 99.476 (23) minutes with 391.698 (3) keV γ-ray energy and
64.94 (17) % of γ-ray intensity. The crosssection was calculated using activation equation given in the literature [5]. For the present
case, 113m In radionuclide produces as a reaction product from 112 Cd(p, γ)113m In and
113
Cd(p, n)113m In reaction channels. So, the
activity of photo-peak for 391.698 keV γ-ray
from 113m In has been delineated using the
technique explained in the literature [6]. The
astrophysical S-factor was calculated using the
formula given in the literature [3].
113m

Available online at www.sympnp.org/proceedings

Proceedings of the DAE Symp. on Nucl. Phys. 65 (2021)

499

ature dependent HFB, Gogny force NLD.
TALYS-2 employs Goriely T-dependent HFB
γ-SF while TALYS-3 employs T-dependent
RMF γ-SF.

Results and Discussion
Figure 1 shows the measured cross-section
data point as well as astrophysical S-factor
plotted in the lower panel lie in the shaded
region of TALYS-1.95 and in good agreement
with the data of TALYS-1 and TENDL-2019
library. The highest and lowest cross-section
values of TALYS are taken into account in an
effort to achieve a good description of experimental data. The measured cross-section and
S-factor values at 4.86 MeV of proton energy
are 0.691 ± 0.0625 mb and 7.497 ± 0.678 ×
106 MeV barn, respectively.
Further theoretical and experimental measurements are required to achieve firm insight at the driving mechanisms behind the
p-process nucleosynthesis, in the energy range
where scarcity of experimental data is there.
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FIG. 1: Measured cross-section and S-factor data
point are compared to TALYS-1.95 calculations,
TENDL-2019 library and with the data retrieved
from literature [3] for the isomeric state of the (p,
γ) channel. The shaded area corresponds to the
full range of calculated values with every combination of TALYS models employed.

TALYS-1.95 Calculation
A total 96 different combinations of the
main ingredients of the model such as the optical potential (OMP) (two default options),
the nuclear level density (NLD) (six default
options) and the γ-ray strength function (γSF) (eight default options) of TALYS-1.95 [7]
have been used.
In the present study, TALYS-1 employs Bauge-Delaroche-Girod OMP with Microscopic level densities (Skyrme force)
from Gorielys tables NLD and Brink-Axel
Lorentzian γ-SF. TALYS-2 and TALYS-3 includes Koning-Delaroche OMP and temper-
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