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ABSTRACT
Static nuclear ground state properties has been investigated with the Covariant Density Functional Theory.
Investigation is done for even-even isotopes of Lead (Pb) as a representative of the heavey mass range nuclei in
the periodic table. The nuclear ground state observables like charge radii, proton radii, neutron radii, root mean
square radius and neutron skin thickness reflecting the size of the nucleus are studied. Theoretical results for
shell closure parameter dS2n based on two neutron separation energy S2n are also presented. All the theoretical
estimates are computed by using Relativistic nuclear density functional based on parameters DD-PCX and
DD-ME2 and also compared with the available experimental data. Theoretical model predictions related to the
observables for which experimental data is not available are also presented in this work.

INTRODUCTION

I The study of the nuclear structure is a very fascinating area of the research today but very complicated at
the same time.

I In recent times, the discoveries of new nuclides far from the stability region extended the branch of
experimental and theoretical research in Nuclear Structure Physics.

I We have chosen Lead(Pb) nuclei from the periodic table as a representative of the heavy mass range
systems for our theoretical study.

I The study nuclear structure in heavy mass region is one of the active areas of research both theoretically
and experimenatally.



THEORETICAL FRAMEWORK
The total Lagrangian density of mesons exchange model can be written as [1]:
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The Lagrangian density of point coupling models is given by [2,3]:
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RESULT AND CONCLUSION
Static nuclear ground state properties has been investigated with the Covariant Density Functional Theory for the
even-even isotopes of Lead (Pb) as a representative of the heavey mass range nuclei in the periodic table. The
nuclear ground state observables like charge radii, proton radii, neutron radii, root mean square radius and neutron
skin thickness reflecting the size of the nucleus and binding energies with its derived physical observables like shell
closure paramter (dS2n) based on two neutron separation energy are studied and compared with available
experimental data. Based upon the investigation of our theoretical estimations presented in this paper with the help
of Covariant DFT with effective interactions of types DD-PCX and DD-ME2, we can deduce some of the important
conclusions. Our estimates provide strong indications for the ability of the Covariant DFT to describe the nuclear
structure properties in its ground state. DD-PCX parameters are more efficient to reproduce experimental results
than DD-ME2 in the selected heavy mass range region. The theoretically calculated results are in good agreement
with the experimental data and also predict the values of observables for which experimental data is not available.
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Theoretical calculations are computed with DIRHB code [4] and experimental data is taken from the reference [5].
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