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ABSTRACT

The study involved the determination of the half — lives Logarithm
for heavy even — even nuclei that contain atomic numbers ranged between
82 < Z < 102 through revisited of the single particle model suggested by
Gurney Condon and Gamow in 1928.This model is based upon the
formation of an Alpha particle in the parent nucleus before its tunneling
decay. In addition a simple modification process is done on the nucleus
radius that consists of the sum of mass numbers for the daughter and
Alpha particle relying only on the parent nuclear radius ( 1.4A4/3).
Also, relying on the daughter nuclear mass number with the addition of

correction factor (1.08A(11/ 34 2) in which it was constant value
(2-3 times) which will greatly affect the nucleus half life logarithm as
well as its effect on the inverse proportion between the nucleus radius and
the potential barrier rise. The half — life logarithm for the nuclei being
studied was determined, through several common models that belong to
another study as in Wapstra Model(W.M), Taagepera and NurmiaModel
(T.N.M),Keller and Munzel Model (K.M.M), Hornshoj Model
(H.M),Koura Model (K.M) and Royer Model (R.M) alongside our (Firas
and Mayan Model) (F.M.M) That contain semi — empirical relation based
on the Giger & Nutall rule as well as some parameter that the single
particle model involved such as the radius of nucleus represented by

(1.08Ail/ > 2) and the atomic number of the daughter nucleus Z; .That

is with suitable constants that were obtained through trial and error as the
N—-Zp
2 )

model contain a term represented by the relative neutrons excess (

which was extremely important in half life logarithm suitability and its
approach to practical values. The comparison process was achieved
between our Firas and Mayan model with the rest of the common models
depending on statistical procedures that we undertook as in the
calculation of root mean square deviation (rmsd) as well as the standard
deviation (¢ )and the agreement factor alongside the relation between the
theoretical and practical half-life logarithm ratio .it was found through
these values that it is possible to use Firas and Mayan model in the alpha
emission theory description as well as in determining the studied



logarithm of the nuclei half-life in a way that approaches the practical
values. It is realized that all the common models can be used in
determining the nuclei half-life logarithm, Results showed that the half-
life logarithm increases with the increase in neutrons numbers (N)for all
nuclei except those that contain magic numbers in their atomic numbers
(Z)or neutron numbers (N) or both. The study also showed that the
increase in neutron numbers to the proton numbers for the lead nucleus
298Pb,,¢(contains double magic numbers) does have larger effect on the
alpha decay properties. Results generally indicated that the emitting
forces of alpha particles with large decay energies are of short
half-lives. The fitting equations the link between theoretical and practical
half-life logarithm and for all Model, were obtained .Regarding the
application of alpha particles decay in technology, the results showed that

the generating power to the mass unit (%) does proportionally increase

with the decayed alpha particle energy increase in a constant average
fashion.



