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Abstract

The concept of the defect of information of nuclides on
atomic nuclei formation is useuw as a foundation lor a new
version of the nuclide syslematies, which is graphically re-
prescnted in a diagram of the information defect versus the
mass number ot nuclides (i/A diagram). The new systematics
introduces a new genetic line of nuclides (i-lines), besides
those of isotlopes, isolones, isobars, and isodiffercnis. It
emphasizes ibe unity that cxists between the nuclear and
electronic structure, and makes possible the grouping of nuc-
lides in periods both by the magic numbers of protons, oend by
analopgy wilh the Periodic Table of chemical elements, A corre-
lation is demonstralted to exisi between nuclear binding ener-
gy and elcctiron energy for ihe nuclides of the periods lhus
formed.

Introduction

The attemnt to compose a rational systemalics of nuelides
and atomic nuclei, has a leong history, A}l attempts have been
essentially based on systematized empiirical data for the ato-

5]
3 =

mic nuclei (nuelear musscsl , spins, ete.), as well as on

* To whon corresvondence should be addressed,
¥* According to the definition of IUPAY (1956), 1he nuelide
is a certain type of atom,or the atom ol an isotope of a

certain clement,
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the theoretical concepts for atomic nuclei. On the other hand
ihe systematics of nuclides should express visually, and in a
practically convenient form, their grouping in ihese four
kinds of lines: isotopes, with a constant number of protons,
Z; isotones, with a constant number of neutrons, N; isobars,
with a constant mass number, A = N + Z; isodifferents, with a
constant difference in the number of neutrons and protons,

ﬁ =N-2=A- 2Z.

As a result of this, different diagrammatic versions of
the systematics exist, like the so-called Chart of the Nucli-
dess, as well as the version of systematicsq’s similar to it
but based on the relative nuclear charge, Z/A, Another version
of systematics is suggestcd6 in tabular form grouping the nuc-
lides within vertical groups, idenlical to those of the Perio-
dic Table of chemical elcwents, but within periods of diffe-
rent size. In another attempt to tabulate nuclear systematics7
the nuclides having even and odd numbers of protons are grou-
ped separately.

The solution of the problem of the Periodic Table of isoto-
pes is hindered by the lesser degrce in which the periodic
properties of nuclei are manifested in comparison with those
of the chemical elements. The nuclear shell nwdels-12 appears
as the mest natural basis for such a systematization of nucli-
des. The magic numbcrslj'IS, used in this model to denoile the
number of protons or neutlrons, in the differcnt nucleon shells
of the nuclecus, determine the different nuclecar periods. Seve-
ral variants of this kind are suggested for nuclide systema-
tics, proceeding from the periodicity of such nuclear proper-
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ties as binding energy , nuclear spin and magnelic momen-

tumlg, isotope distribution in the Universego, etc,

Alithough best substantiated theoretically, such atlempts
also bave some disadvantages, Firsl of all, ihe principle
chosen for systematization mostly does not cover all nuclides.
The periodicity is manifested in only one "major" nuclide of
the different groupings of nuclides which is a 2 - stable

one with either the greatest stahilitylﬁ-ls or with the grea-
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test distribution“o. Following this, a diffcrent number of

























































