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The positive beta decay energy (Q E — value) was determined for light, medium

and heavy nuclei (odd - odd, odd - even, even - odd, even - even) within the range of
(10 < Z < 98) nuclei. A new mathematical formula has been obtained of positive beta
decay energy in terms of nuclear binding energies of parent and daughter nuclei instead
of the mass difference formula in atomic mass units(amu).

The Quark-Like Model (QLM) has been used to calculate the nuclear binding
energy, but it showed a remarkable variation in the results compared with the
experimental values, so a fitting between the theoretical and experimental values was
performed to obtain calibration equations that were used to obtain new mathematical
formulas for the nuclear binding energies of parent and daughter nuclei. Then arrive to
a new formula for determining the positive beta decay energy according to a model
called Modified Quark-Like Model (MQLM).

The Nuclear Integration Model (NIM) also has been used, which showed not
identical results between theoretical and experimental values of nuclear binding
energies, so a fitting between the theoretical and experimental values was performed to
obtain calibration equations that were used to obtain new mathematical formulas for
the nuclear binding energies of parent and daughter nuclei. Then obtain a new formula
for positive beta decay energy, which was given an acceptable results, the model has
been called Modified Nuclear Integration Model (MNIM).

The first Liquid Drop Model (LDMI1) was used, which gave a direct
correspondence between theoretical and experimental values of nuclear binding
energy, without any modification to the model. The second Liquid Drop Model
(LDM2) was also used, which showed greater compatibility than (LDM1) and also
without any modification to the model.

The statistical relationship of standard deviation has been used to find out the
acceptability of the proposed models and their reliability in calculating of positive beta
decay energy and as well as the average nuclear binding energy for the studied nuclei
and for all models.
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