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Abstract

Alpha decay is a crucial tool for investigating nuclear structure details; it provides
valuable information about nuclear force, the ability of nuclear matter to resist
compression, ground-state lifetime, the parity, and spin of nuclei. The present
investigation employed the Royer Formula, Universal Decay Law Formula, Modified
Universal Decay Law Formula, Viola-Seaborg Formula, Modified Viola-Seaborg
Formula, Sobiczewski—Parkhomenko Formula, AKRE Formula, Analytical
[ —dependent Formulae of Royer, Formula of Denisov and Khudenko, and a new

semi-empirical ormula based on the Geiger-Nuttall relation proposed for calculate the

logarithm of the half-lives of nuclei within the range 67 < Z < 118 for the sets of

Even - Even, Even — Odd, Odd — Even, and Odd — Odd nuclei with the original
coefficients and the coefficients were modified by applying the least squares fitting
method via constructing MATLAB and Python software based on experimental data
for (Q, — value). The logarithm of the half-lives of nuclei utilizing all formulas was
calculated using the new coefficients obtained from the fitting process. The
calculations were compared with those obtained with original coefficients show that
the formulas with new coefficients give better agreement with experimental results
through calculated statistical procedures, such as standard deviation, which lies within
acceptable limits. The improvement rate of standard deviation especially of Even-Odd
and Odd-Even nuclei shows a good valuables by comparison with experimental data.
The result related to the slope values showed that the logarithm of the experimental and
theoretical half-live values is centered around the value of (1.00). This confirms the
possibility of adopting the new proposed formula in addition to the most pivotal
formulas in determining the logarithm of half-lives of studied nuclei with high
reliability and accuracy. The R?and intercept value of each formula gave acceptable

results.
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