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Introduction

The α decay is one of the most important
decay modes for unstable nuclei. Measure-
ments on α decay of ground state nuclei can
provide reliable information on nuclear struc-
ture such as ground state energy, ground state
life-time and nuclear spin and parity. Mea-
surements on α decay are also used to identify
new nuclides or new elements because α decay
is a clean and reliable mode to extract infor-
mation on the parent nuclei[1]. To-date there
are more than 400 nuclei in the periodic table
that exhibit α decay phenomena.

In recent years, there has been renewed in-
terest in α decay because of development of
radioactive beams and new detector technol-
ogy under low temperature[2, 3]. We studied
favoured α decay half-lives for two different
mass regions.

I. THEORY

The successful applications of Relativis-
tic Mean Field Model(RMF) formalism both
in finite and infinite nuclear systems make
more popular of the formalism in the present
decades. The use of RMF are well documented
and details can be found in [4, 5]. The α−
decay energy Qα is obtained from the rela-
tion [6]: Qα(N,Z) = BE(N,Z) − BE(N −
2, Z − 2) − BE(2, 2). Here, BE(N,Z) and
BE(N − 2, Z − 2) are the binding energy of
the parent and daughter nucleus, respectively.
The BE(2, 2) is the binding energy of the α-
particle (4He), i.e. 28.296 MeV. The binding
energies of the parent and daughter nuclei are
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obtained from RMF formalism. From these
BE values, we evaluate the Qα energy by us-
ing the above algebraic formula [6].

With the Qα energy, we estimate the half-
life Tα1/2 by using two different phenomeno-
logical formula such as Viola and Seaborg [7].
The expression for the Viola and Seaborg [7]
is given by:

log10T
α
1/2(s) =

aZ − b√
Qα

− (cZ + d) + hlog, (1)

with Z as the number of proton for the par-
ent nucleus and the constants a, b, c and d, are
from Sobiczewski et al. [8]. The value of these
constants are a = 1.66175, b = 8.5166, c =
0.20228, d = 33.9069 and the quantity hlog ac-
counts for the hindrances associated with the
odd nucleon as,

hlog = 0for Z even and N even
= 0.772for Z odd and N even
= 1.066for Z even and N odd
= 1.114for Z odd and N odd.(2)

The relativistic mean field (RMF) [9] La-
grangian with NL3 parameter set [10] con-
tained interaction between meson and nucleon
and also self interacting sigma meson. The
other mesons are the omega and rho fields.
The photon field Aµ is included to take care
of Coulombic interaction of protons. A set
of coupled equations are obtained from the
Lagrangian, which are solved numerically in
an axially deformed harmonic oscillator ba-
sis taking 12 bosonic and Fermionic oscillator
quanta [11]. In this model pairing and center
of mass correction are added externally [9].

Result and Discussion

The results of our calculation are presented
in Table-1. Then we estimated Qα and Tα1/2
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TABLE I: The binding energy BE, charge radius
rch, quadrupole deformation parameter β2, Qα,
Tα1/2 of heavy nuclei by using RMF(NL3) formal-
ism. The energy is in MeV and radius results are
in fm.

Nucleus BE rch β2 Qα Tα1/2
238Cm 1800.5 5.91 0.28 5.90 7.16x 108s
240Cm 1813.8 5.93 0.28 5.72 6.62x 109s
242Cm 1826.6 5.94 0.29 5.12 2.43x 1013s
240Cf 1807.3 5.93 0.27 7.47 5.61x 102s
242Cf 1821.4 5.95 0.28 7.37 1.27x103s
244Cf 1835.2 5.36 0.29 6.91 9.87x104s
248Cf 1860.2 5.99 0.29 6.95 6.30x104s
250Cf 1871.3 6.00 0.29 6.78 3.62x105s
250Fm 1868.2 6.02 0.30 7.63 8.96x102s
252Fm 1881.2 6.03 0.29 7.33 1.24x104s
250No 1862.4 6.03 0.29 7.85 8.19x102s
252No 1876.4 6.04 0.29 8.12 89.9s
254Rf 1882.0 6.06 0.30 8.77 3.35s
252Sg 1852.4 6.07 0.29 9.80 1.58x10−4s
256Hs 1870.3 6.11 0.30 10.36 2.26x10−3s
252Ds 1813.7 6.14 0.37 11.89 2.44x10−6s
254Ds 1832.6 6.14 0.34 11.67 7.28x10−6s

for all these isotopes using the BE values.
Our predicted results are are compared with
[12, 13]. We observe that the Qα obtained
from RMF (NL3) formalism are comparable
with the results of other calculations. A fur-
ther inspection of the results suggest that the
present results have some scope to improve.

Conclusion

In summary, we have calculated the bulk
properties like binding energy, charge radius,
quadrupole deformation parameter of heavy

mass region using RMF(NL3) formalism and
also investigated the Qα, Tα1/2 for these heavy
region having Z= 96-110. We found that our
results are comparable with other calculations
as well as available data. The decay and other
related properties will be discussed at the time
of presentation.
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