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ABSTRACT

The energy of an alpha particle decay (Q,-value) has been
determined, including heavy and super heavy mass for both even-even
and even-odd nuclei, within the range of 78 < Z < 120. Six different
probabilistic forming pathways (ppnn, pnpn pnnp, nnpp, nppn, npnp,
nppn) have been proposed, showing the emission of alpha particles from
their parent nuclei. The sum of the total energy separations for two
protons and two neutrons for any proposed pathway subjected to any
nucleus have been subtracted from the binding energy of the alpha
particle, such that, the resulting energy difference is exactly equal to the
(Qq-value). Results show that this method is not affected within the
existence of magical number nuclei or whatever neighbors. Besides it has
an acceptable determination for the energy decays, which shows a good
approximation between the calculated and the experimental results. A
Matlab program was used to apply semi empirical formula for a liquid
drop model to evaluate some unknown masses with the studied pathway
in order to obtain the energy decay. Another method using a Liquid Drop
Model was adopted to obtain a ULDM model in order to determine the
energy decay (Q,-value) through the sum of the binding energies for both
alpha particles and daughter nucleus and the difference binding energy of
the parent nucleus. The Liquid Drop Model has been modified by the
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addition of a corrected term (T) while employing it to determine the

(Qq-value) in order to obtain the (ULDM),(ULDM2),(ULDM?2)
(ULDM3). Results show that these models were slightly affected with the
magical number nuclei or whatever any neighboring nuclei. It was
observed that the (Q,-value) increases with an increase in the mass
number (A), while it decreases for the isotopes of specific nucleus. It was
shown that the result of adopted theoretical coefficient (S) to determine
energy of alpha decay is similar to that of (Q,-value) behavior.



