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This is a theoretical study, which first manifests which connexion exists between iso-
topes and the electron blocks, and how the electron blocks are located in the version of
the Periodic Table of Elements which ends with element No.155.

1 Introduction

It is known that elements of the Periodic Table of Elements
have fractional numerical values of atomic masses. This is
because the elements consists of, as regularly, a mix of in-
born (native) isotopes. For this reason we conclude that the
average weighted atomic mass of all stable isotopes of any
element (taking their distribution in the Earth crust) is that
atomic mass which is used in all calculations. Because it is
equal to the sum of the electric charge of an atomic nucleus
and the number of neutrons in it, the isotopes are determined
by the condition A = Z + N, where A is the atomic mass, Z is
the charge, N is the number of neutrons of the nucleus. With
all these, it is necessary to keep in mind that, having the same
number of protons in a nucleus, the nucleus may contain dif-
ferent number of neutrons which do not change the chemical
properties of the atoms: all isotopes of the same element bear
the same electric charge of its nucleus, but change only with
the number of neutrons in it.

2 Calculation according to the table of isotopes

According to the data provided by Nuclear Periodic Table [1],
all spectacularity of the data was split into blocks, wherein
the number of isotopes was determined, namely: 431 (s),
1277 (p), 1612 (d), 1147 (f). As is seen in Fig. 1, the ob-
tained results form a smooth arc with R2 = 1. Because all the
isotopes are grouped into clocks of the electron configuration
alike elements of the Periodic Table, we are lawful to con-
clude that the same law lies in the ground of the geometric
configurations. It is necessary to note that, with reaching the
top of the arc, the number of the isotopes very lowers, that
was as well observed in the case of elements of the Periodic
Table [2].

3 Version of the Periodic Table of Elements, which limits
by element No.155

It is known that the “blocks” of the Periodic Table of Ele-
ments are sets of adjacent groups [3, 4]. The names of the
blocks originate in the number of the spectroscopic lines of
the atomic orbitales in each of them: sharp, principal, diffuse,
fundamental. During the last decades, one suggested to ex-
tend the Periodic Table upto 218 elements, with appearance
a g-block in it [5]. If, in the version of the Periodic Table
consisting of only 118 elements, the blocks draw a smooth

arc with R2= 1 (see Fig. 2), the appearance of additional el-
ements in the Table requires new construction of the blocks,
which should be set up in another configuration.

Earleir [5], we suggested a version of the Periodic Table
which contained Period 8 with 37 elements (two lines with 18
and 1 elements in Group 1). In this form, the Periodic Table
satisfies the common structure of the location of the elements.
However, once lanthanides and actinides have been extended
into a common scheme, the heaviest element No.155 (which
ends the Table in this its version) became shifted for 4 posi-
tions to right. Therefore, a question rose: how to locate these
37 elements in the new version of the Table so that they would
completely satisfy all the rules of the electron configuration
of the blocks?

First, we added 2 elements to block s upto the begining
of Period 8. Then we added 6, 10, and 14 elements (respec-
tively) to blocks p, d, f. Concerning the rest 4 elements, we
created a new block g. All these changes are shown in Fig. 2
(the upper arc). As is seen, the arc has the same form as the
lower arc, and shows that fact that the number of elements of
the last block reaches the actual limit.

On the basis of that has been said above, a long-period
form of the Periodic Table of Elements was constructed by
the Author (see Fig. 3). It differs from the hypothetical forms
of the Periodic Table by the real data consisting our Table.
Element No.155 is the last (heaviest) in our version of the
Table, thus this element “closes” the Table. Element No.155
also opens and closes Period 9, being located in Group 1 of
this Period.

This scheme of calculation is applicable to all Tables of
Elements containing more than 118 elements. The necessity
of our study, presented herein, and the suggested version of
the Table which limits by element No.155, is due to that fact
the law of hyperbolas we used previously in the Periodic Ta-
ble [5] provided not only the possibility to calculate the upper
limit of the Table (element No.155 and its parameters such as
atomic mass 411.66), but also allowed to determine its loca-
tion in the extended version of the Table of Elements.

If earlier the theoretical physical chemists discussed the
possibility to add a number of elements over 118 to the Ta-
ble of Elements (they suggested to do it as new blocks they
referred to as superactinide series, eka-superactinide, Ubb-
series, Usb-series), we now obviously see that this step is non-

A. Khazan. Isotopes and the Electron Configuration of the Blocks in the Periodic Table of Elements, upto the Last Element No.155 55



Volume 2 PROGRESS IN PHYSICS April, 2011

Fig. 1: Dependency of the number of the isotopes in the blocks from their names according to the elements of the electron configuration.

Fig. 2: Results of calculation of the electron configuration of the elements. The lower arc has been calculated for the version of the Periodic
Table containing 118 elements. The upper arc has been calculated for the version of the Periodic Table containing 155 elements (suggested
by the Author [5]).
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Fig. 3: Periodic Table of Elements, which is limited by element No.155 (suggested by the Author).

sense. Despite the bulky mathematical apparatus of Quantum
Mechanics was applied to calculation of stability of the el-
ements, it never led to a result about a limit of the Periodic
Table of Elements. This was never claimed in the basis of
the quantum mechanical calculations. This is because that
the conditions of micro-scales, where the laws of Quantum
Mechanics work, do not provide the necessary data for the
calculation. Only common consideration of the conditions of
micro-world and macro-world, as the author did in the recent
study [5], allowed to develop the fundamental law of hyper-
bolas in the Periodic Table of Elements, which starts from
the positions of macro-scale then continues upto the electron
configuration of the elements (wherein it works properly as
well, as we seen in this paper) that led to that final version of
the Periodic Table of Elements, which has been presented in
this paper.
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