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Introduction

The study of superheavy nuclei is an inter-
esting topic for current days research work.
The existence and the stability of superheavy
nuclei against the large coulomb repulsion be-
cause of shell correction added to the liquid
drop binding energy [1–3]. The shell closure
effect provides the existence of superheavy
nuclei and also produces the magic numbers
in superheavy mass region. On the basis of
magic numbers we predict an island of stabil-
ity for superheavy mass region which may in-
dicate the existence of doubly spherical magic
nucleus heavier than 208Pb. Various magic
number have been produced in island of sta-
bility using different models as: Z = 114, N =
184, Z = 124 or 126, N = 184 and Z = 120, N =
172 or 184 which is model dependent. It is well
known that the neutron to proton ratio N/Z
is about 1 for light mass region and this value
increases with mass number to neutralise the
Coulomb repulsion. Superheavy is class of ex-
otic nuclei with neutron to proton ratio N/Z
on range 1.433 - 1.614 as observed experimen-
tally. So the saturation nature of N/Z∼ 1.5
tells the information about the formation of
doubly closed shell superheavy nuclei.

Relativistic mean field (RMF) for-
malism

The relativistic Lagrangian density for a
nucleon-meson many body system is expressed
as [4],
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We use the recently reported well known
NL3⋆ parameter set [5]. To take care of the
pairing interaction, the standard constant gap
BCS - pairing approach is used and the centre
of mass energy is also included.

Results and discussion

We have carried out a study of even-even
superheavy nuclei from Z=108-118 with neu-
trons ranging from N=160-190, which means
the isotopes include the rmf predicted neutron
magic number N=172 and 184. Most of the
superheavy nuclei with heavy neutron num-
bers in RMF have the well defined ground
state as a prolate shape while FRDM shows
almost spherical ground state. The binding
energy in both formalism are quite well satis-
factory. The superheavy nuclei for Z=108-118
exhibit the shape co-existence for spherical to
prolate configuration. In most of the cases the
superheavy nuclei have the prolate configura-
tion on their ground state and low lying ex-
cited states with spherical and oblate configu-
ration. Two neutron separation energy S2n

are in good agreement with FRDM results.
One can also note a kink in Z=116 isotopes for
neutron number N=170 and 172 while there is
no such behaviour in FRDM.
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FIG. 1: The comaprison of binding energy cal-
culated by RMF (NL3*) for isotopes of elements
Z=108-118 with FRDM results.
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FIG. 2: The β2 values for isotopes of the elements
Z=108-118 obtained with RMF (NL3*). The re-
sults with FRDM are shown for comparison.
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FIG. 3: Isotopes of Z=108-118 exhibit the shape
co-existence in RMF formalism.
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FIG. 4: Two neutron separation energy S2n for
even-even superheavy nuclei with neutron num-
bers ranging from N=160-190 in both formalism.

Conclusion

The RMF with NL3* gives rise to a pro-
late and spherical solution for most of the
nuclei. The magnitude of the prolate defor-
mation increases as the neutron number in-
creases. It is conclude that the superhevy
nuclei with heavy neutrons have the superde-
formed ground states. Most of the nuclides
exhibit the prolate to spherical shape co-
existence in which spherical configuration is
the first low lying exicted states.
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