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Abstract

Information equations were obtained on the distribution
of electrons in the atoms over electron subshells, atomie or-
bitals and over the values of the azimuthal quantum number,
The equations were modified to describe the groups and peri-
ods in the Periodic Table,

Infqrmation,Theory1’2 can be applied to an investiga-

tion of every system possessing distinct elements or a defi-
nite structure, Recently the information on electron distri-
bution in atomic electron shells was defined and calculated
for all known chemical elementsj's. The information charsac-
teristics introduced there are of use in the analysis of pe-
riodicity in the properties of chemical elements, and espe-
cially in the attempts at 1ts quantitative descriptioen., In-
formation equations of the groups and periods in the Perio-
dic Table were also suggested’' on the basis of electron spin,
In the present paper some new information equations are de-
rived,

I,Information on Electron Distribution over Su‘bshells,Inl
Let us denote the total number of electrons in an atom
by z, and their number in a given electron subshell - by z
The total quantity of information on electron distribut
over 3ubshells, =sxprezsed in bits per atom, will be?

nl*
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I, = 2108,z - z;zn11°522n1 £1)

The sum in equation (1) czn be divided into two parts,
The first of them is constant and it includes summation
over all completed subshells, which are the ssme as in the
noble gas ending the preceding (n-1)-th period of elements,
It can be shown that this quantity is

n-1

A = z::(n-?l-s).?(21+1}log?2(21+1) (2)

=0

where =1 for 1 =0, and = 0 for 1 # 0, The veriable
part of the sum is over those subshells which =zre to be fil-
led in the final, n-th period, Then esuation (1) will be
transformed to

I, = zlogyz -~ A - Z;kn11032kn1 (3)

Equation (3) can be treated as an equation of periods
in the Periodic Table, The constant A, cheracterizing the
individual periods, is equal to : O, 2, 19,51, 37,02, 87,75,
138.48 and 242,51 bits, for the periods I to VII, respecti-
vely., Equation (3) is simultaneously an equation of the
groups in the Periodic Table having the following group con-
stants : kna = 1 ar 2 for the main groups I and ITI; knp= 146
for the main groups ITI-VIII; =nd knd = 1490 for the secon-
dary groups I-X,

iI,Information on Flectron Distribution over Atomic
Qrbitals, Inlm
Let us denote the number of single electromns in an atom
by a.Since every atomic orbital cen be occupied by only 1 or
2 electrons, the number of electron pairs in the atom will
be 559. Then the total information on electron distribution
over AQ, expressed in bits per atom, will be2

8
Inlm = zlogzz - EE-. 210522 - a.110521
Inlm = zlogzz - Z 4 @& (4)

and the average information, carried by every electron in
the atom :



Equations (4) and (5) can be considered as information
equations of the groups in the Periodie Table, In the ground
state of an atom the group constant a is equal to the lowest
valency of the element (1,0,1,2,%,2,1,0) as in the highest
valence state it equals the number of the group. These equa-
tions can also be considered as equations of the periods, if
a constant be introduced in them, which is equsl to the ato-
mic number of the noble gas, ending the preceding period
(24 = 2,10,18,36,54,86), Since z =z, + a + b, where b is
the number of paired electrons in the subshells populated in
the last period, one can finally write equation (4) in the
form :

Toim ® (zo +ar|-b)log2(z° +a+b) - Zo =~ b (7)
IIT,Information on Electron Distribution over the
Yalues of the Azimuthal Quantum Number, I1

The atoms of chemical elements contain s, p, 4 and f-
electrons, The information on electron distribution over
these four "1 - groupa" will be :












