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Abstract

In the current study, the method of least squares was used through a computer
program prepared using the inverse of matrix method in Fortran95 language for
480 magic and non-magic nuclei within the range (2 = Z = 92), in order to
arrive a new coefficients for the models of Liquid Drop and Generalized Liquid
Drop (GLDMa4), which are represented by the terms volume, surface, coulomb

repulsion, asymmetry, and pairing term, besides the terms of the closed shell.

Another mathematical term was derived for the Liquid-Drop Model and the
Quark-Like Model, which represents the term of closed shells related to magic
nuclei. This was done through a mathematical structure related to the difference
between the separation energy of proton and neutron, as well as the separation
energies of two protons and two neutrons, which are considered as nuclear
binding energies added to magic nuclei, in addition to proposing another
mathematical method based on the energy difference between the experimental
and theoretical separation energy of neutrons, as well as another mathematical
method is based on valence nucleons for protons and neutrons, which represent

the highest energy level in the nucleus.

The results of the nuclear binding energy along with their average showed the
acceptability of the our models proposed, in addition to the high accuracy of
their adoption, by reaching the standard deviation values that showed that
convergence between those values with the approved experimental values.
Thus, we can present a good formulation of these two models with modern

coefficients and a new term for the closed shell.



DAl

LUy P 5« (Least Squares Method) saall clasyall 4k aladial o5 dllal) duyll 8
Gl Ganm Lpa e g Anw 853 480 J Fortran95 daly (el dayh aladial solael 23 pguls
aonll (Bl 8y Ly L) 558 ads el Bapn il U Jaagill Jal ge (2 = Z 2 92)
Bddl) s cula (A z sVl any Hhlally cagdol slally mlaadly anall aay dhadly (GLDM,)

Aalzal)

Aaleal) cahall axy Jhar (525 )5Sl anadl) z 3saily Sl )8 2 35adY AN palyy an (Bl (S
Ossially Oiadl damd lalla ¢y ally Aabaia Zcalyy A DA (a llb o5 Al (gl bl
Al (gl ) Lt g sy il A a3 ally et il (pigiandl Jomd il il
s ylaily g l) Joecil) AU (s Lo L Gl e dien (53] dalyy Al 2 L) Cuila )
g eilig gally ligigull B ligl€en e sain )il dualy diph e b «ilig gl
Blsd) 8 a8l (gginne el Jia
a8 cuils ) ULS e dsgiall g 3lal) Al ) LY ame caila ) ggal) Jayl 8L bl iy
A G Lo il el iy Al (glamall GlatY) 8 ) ol DA (e iy Laslaie) b el
2 Aia Olebaasy (pndgaly) Gl B delin aaii o) LiSer @by Lsacinall doleall arill pa aidl

Jalaad) cfpdsll vaa



Gbal Ay 9402

) Gy lal) o) 5
astall A [ Juagall daaly
sl pud

Soill Jauyl) ABUa bt dugsil) 7z dladl) Gl

S auls dan) ) b (5508

el

el e ag Gl o]

?2023 A 1444



