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Calculation of the Minimum and Maximum Value of the
Thickness of Neutron Skin Surrounding Heavy Nuclei

Dr.Mufid Abbas® Dr. Mohamd Fahood ™ Hisham Saker ™

0 Abstract O

The medium and heavy nuclei consist of a core containing protons and
neutrons surrounding by a layer of neutrons that form a skin for these
nuclei. The thickness of the neutron skin surrounding the nucleus is related
to the type of N (neutron number), is it even or odd. In general, the
thickness of neutron skin surrounding the nuclei for even N type is lower
than odd N type. N > Z of all isotopes for all elements with Z > 55, the
neutrons are placed between the protons in the core to reduce electrical
repulsion between the protons. The excess of this task forms the neutron
skin that surrounds the nucleus to catch the proton located on the surface
of the inner core of the nucleus. Which their shedding energy is negative,
that means liberated energy, and the nuclei cannot keep it without the
neutron skin, which holds it and prevents it from liberating. The neutron
skin must have a minimum thickness to be able to hold the protons on the
surface of the core. On the contrary, the binding energy of neutrons
decreases as they move away from the center of the nucleus so it becomes
nil after exceeding a certain value, to be released later, therefore, the
thickness of neutron skin surrounding a nucleus cannot exceed a certain
value. This value is related to the atomic number, when the higher Z, the
greater the maximum value for the thickness of the skin. In this work, a
method was found to calculate the minimum and maximum value of the
neutron skin surrounding the nucleus as function of Z of this nucleus, thus
determining the minimum and maximum number of neutrons that a nucleus
can hold for each value of Z.
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