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Introduction

The study of nuclear structure properties
of the nuclides is always a challenging task
in nuclear physics as the nuclear chart is not
fully explored experimentally. Complexity
of many body problem makes the task even
more difficult. Theoretical models can serve
better this purpose. The models available to
study nuclei are best suited for the even-even
system of nuclei only [1, 2]. Here in this
work, we have made an attempt to study
the Odd-A (A is mass number of respective
nuclei) nuclides and we have selected Odd-A
Ar and Ca isotopes for our purpose as a
lot of crucial experimental information [5] is
availabe for these nuclides. We present our
theoretical results of single-neutron separa-
tion energies Sn and two-neutron separation
energies S2n for isotopes these nuclides. The
theoretically computed results with DD-PC1
[3] and DD-PCX [4] parameterization of
Relativistic-Hartree-Bogoliubov Nuclear Den-
sity Functional are reasonably reproducing
the recently available experimental [5] extrac-
tions.

Theoretical Framework

This work has been done by using
Relativistic-Hartee-Bogoliubov (RHB) The-
ory [6, 7] with DD-PC1 [3] and DD-PCX [4]
parameterizations. A brief discussion of this
models is given below.
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1. DD-PC Model

In RMF phenemenology, Lagrangian
density of point coupling models includ-

ing the isoscalar-scalar (ψψ)
2
, isoscalar-

vector (ψγµψ)(ψγµψ), and isovector-vector

(ψ~τγµψ).(ψ~τγµψ) four-fermion contact inter-
actions in the isospace-space can be written
as [3],

L = ψ(iγ.∂ −m)ψ − 1

2
αS(ρ)(ψψ)(ψψ)

−1

2
αV (ρ)(ψγµψ)(ψγµψ)

−1

2
αTV (ρ)(ψ~τγµψ)(ψ~τγµψ)

−1

2
δS(∂νψψ)(∂νψψ)− eψγ.A1− τ3

2
ψ. (1)

Result and Discussion
The quantity Sn(Z, N) known as single-

neutron separation energy is defined as

Sn(Z,A) = B(Z,N)−B(Z,N − 1) (2)

where B(Z,N) represents the binding energy
of the nuclei with atomic number Z and neu-
tron number N. Whereas the two-neutron sep-
aration energy is defined as the energy re-
quired to remove two neutrons from a nucleus.
It is calculated by using the formula,

S2n(Z,N) = B(Z,N)−B(Z,N − 2) (3)

We have calculated theoretically the results of
Sn(Z,N) and S2n(Z,N) for Odd-A isotopes of
Ar and Ca with the help of binding energies
B(Z,N) and B(Z,N-2). Comparison of theoret-
ical results with the experimental data [5] is
also done in our studies. These results along
with the experimental data are shown in Fig-
ures 1 and 2. Figure 1, presents results of
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FIG. 1: (color online) The variation in experi-
mental [5] and theoretical single-neutron separa-
tion energy Sn(Z,N) in units of MeV, plotted as
a function of neutron number N, for the exotic
nuclei of Argon (left panel) and Calcium (right
panel).

single-neutron separation energies and Figure
2 presents our theoretical estimates of two-
neutron separation energies for the Odd-A nu-
clides of Ar and Ca. All our theoretical esti-
mates with DD-PC1 and DD-PCX parame-
terizations are in good agreement with the ex-
perimental data [5] reflecting the efficiency of
RHB model with respective parameterizations
used in the work. These results also show that
the separation energies depend on the type of
effective interactions used in the theoretical
calculations.
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FIG. 2: (color online) The variation in experi-
mental [5] and theoretical single-neutron separa-
tion energy S2n(Z,N) in units of MeV, plotted
as a function of neutron number N, for the exotic
nuclei of Argon (left panel) and Calcium (right
panel).

[3] Tamara Niksic, et al., Physical Review C,
78(3):034318, 2008.

[4] E Yuksel, et al., Physical Review C,
99(3):034318, 2019.

[5] Meng Wang, et al., Chinese Physics C,
41(3):030003, 2017.

[6] Tamara Niksik, et al., Computer Physics
Communications, 185(6):18081821, 2014.

[7] Peter Ring and Peter Schuck, The nuclear
many-body problem, Springer Science &
Business Media, 2004.

Proceedings of the DAE Symp. on Nucl. Phys. 65 (2021) 151

Available online at www.sympnp.org/proceedings


