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General Theory of electronic configuration of atoms

Claude Ziad Bayeh
EEE GROUP-R&D Department-LEBANON

Abstract: The “General Theory of electronic configuration of atoms” is an original study introduced by the
author in chemistry in 2004. In this paper, the author developed a new method to write the electronic
configuration for any atom, regardless of whether it actually exists or not in nature. This new method is based
on Quantum theory and on three new and original formulae introduced and developed by the author. This
method can be used to gather information about any atom’s properties: its period, its group, its peripheral
number of electrons and its theoretical electronic peripheral configuration. The main advantage of this method
is that one can immediately knows the information about an atom, by a simple hand calculation without the need
of software. Even if the atomic number is huge (as Z=123453). This method can be used in general chemistry
courses and it is an extremely efficient method used for teaching and in the exam.

So any atomic number can be developed and we can find its electronic configuration regardless of whether it
actually exists or not in nature.

-The traditional method of writing an electronic configuration is like this

152 2522P6 3523P6 4523D103P6 5524D105P6 6S24F145D106p6 . Until finding the peripheral electronic
configuration.

So the new method developed in this paper is mainly works on the peripheral electronic configuration without
passing through the traditional method. It gives us directly the peripheral electronic configuration, for example

6S24F145D106P6,

In this way we have eliminated a very long process of calculation. This is a big advantage for the proposed
method ahead the traditional one.

The main goal of introducing this paper is to reduce the calculation of obtaining the main information about an
atom for example its period, group, number of electrons in the peripheral configuration and finding its
peripheral electronic configuration as fast as possible even if the atom doesn’t exist in reality. This paper
doesn’t explain the relativistic effects, because it is not the main goal of the proposed theory. We can still obtain
the information about any atom without considering the relativistic effects.

Keywords: Electronic configuration, quantum theory, orbital, atom, electron.

I.  Introduction

In the past, many scientists and researchers have developed several methods in order to calculate the
electronic configuration of atoms [1, 11, 15, and 19]. These methods are very important and efficient, but the
main problem is how to use a simple method of calculation without necessary software, and still get accurate
results as fast as possible [20, 21, 22, and 23]. This issue is now eliminated by a new method introduced and
developed by the author. The concept of this method is based on three new formulae developed by the author in
order to facilitate the calculation.

Moreover, this method gives birth to a new periodic table based on the theory, and the calculation
which the name is “Bayeh’s theoretical periodic table”. This method can be used in general chemistry courses
(especially in Quantum Chemistry) to calculate any electronic configuration even in some cases where it is
impossible using the traditional methods.

In the second section, an overview on the general theory of electronic configuration is presented. Then
in the third section , a theorem of ground state electron configuration is developed. In the fourth section, a
calculation of the period of an element is introduced. In the section 5, some applicable examples are given in
order to understand the theory. In sections 6 and 7, the theory is programmed in C++ language and in Visual
Basic.NET with some examples. In the section 8, a formulation of the theoretical periodic table is developed.
Finally the conclusion is presented in the section 9.

1. Overview On The General Theory Of Electronic Configuration Of Atoms

In this section, a simple example is introduced with an explanation in order to allow the reader to easily
understand the upcoming theoretical part. The theory that was initially introduced by the author was also
adapted by many advanced professors in the field; moreover they used it as a very reliable tool to help the
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students understand exactly how the configuration of electrons work and how to calculate the number of
electrons, the period and the electronic configuration without using any software.

Example with Atomic number equal to Z=203
There exist only four steps that determine the period of the atom, the number of its peripheral electrons,
the group of the atom and the ground state electron configuration:

Step 1:

By applying the equation (6) in the section 4.1, we have to verify the equality
VN

Z_Z(P) __Z-2_203-2_ .

L, i === 2 = .

=

Where P = 1lor P = 2.

i Is a variable that takes values from 2 to v/N, and it is an image of the orbital that contains electrons.
N Represents the last orbital containing peripheral electrons.

Step 2:
This step helps us determine which equation to apply amongst the equations 13, 14, 15 or 16 presented in the
section 4.2.

*Firstly, one has to calculate the sum 2 x 22 + 2 % 3% + 2 % 4% . (P) * VN"that must be less or equal to
VN

Z i2(P) = 100.5

i=2

EQ:(2%22+2%32 4242 +1x52) =83 <Z2=1005

sthen, calculate the sum 2 * 2% + 2 % 32 + 2 % 42 . (P) * VN’ that must be greater or equal to XYY, i2(P) =
100.5

EQ: (222 +2%32 424 +2x5%) =108 > =2 =100.5

These two equations above can be written in one equation as the following

Z—2
N 2522 +2%3242%424+1+52=83 <—— =100.5
) _ 2
D B == z-2
= 2%22+2+324+2+42 4 (P=2)+5 =108 >~——=1005

In this case we can deduce that P is equal to 2 because it is the last number that is multiplied by 5 which is the
image of the last orbital.

Once the value of P is found, the period of the element is easily deduced, by the following method (that will be
explained later);

Settingv =P+ 1=3and N=2i—V;P;(2)/(2)
=>n =2x*5—1 =9 Which is the period of the atom, therefore the period is odd.

Step 3:

In this step, the number of peripheral electrons is obtained, and this number also determines the number of
electrons remaining in the last orbital.

Calculation of the number of peripheral electrons will be as the following;

JN 5
Npe = Z — 2+ZZiZ(P) = 203—(2+2<Zi2(1’)>

i=2 i=2
=203—-(2+2(2%22+2%32+2%x4>+1%5%) =35
Therefore the Number of peripheral electrons is equal to Ny, = 35.

Step 4:

The final step is to write the electron configuration of the last line (ground state electron configuration). As the
number of peripheral electron as well as the period is given, one can easily find the electron configuration. The
following formulae will be developed in the following sections.
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Briefly the Atom with Z=203 has the following characteristic
o Period n=9
o Number of peripheral electrons N,,, = 35
o Group is D° = A} (its location is presented on the picture below)
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Fig. 1: The Atom with Z=203 is presented in the circle, it is in the period 9 and group D! or A% of the Bayeh’s

theoretical periodic table of elements.

I1. Theorem Of The Ground State Electron Configuration
Examples of the theorem will follow beginning in section 5.

2+4(n-1
Let’s consider the following orbital: S P® D' F** G'® H# 12 J* K* LE¥ M* N*®.......... An+ -

in which the inferior index n of A,?M(n_l) indicates the period of the atom and the superior index (2+4(n-1))

indicates the maximum number of electron on the orbital 2+4(n-1) .
SZ

S2p°

S 2 P6 DlO

S 2 P6 DlO F14

S 2 P6 DlO F14 GlS

S 2 P6 DlO F14 GlS H22

S 2 P6 DlO F14 GlS H22 |26

S 2 PG DlO F14 GlB H22 |26 J30

S 2 PG DlO F14 GlB H22 |26 J30 K34

10 S 2 PG DlO F14 GlB H22 |26 J30 K34 L38

11 S 2 PG DlO F14 GlB H22 |26 J30 K34 L38 M42

12 S 2 PG DlO F14 GlB H22 |26 J30 K34 L38 M42 N46

OO ~NO O~ WN P
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NS s A
The general orbital formulae is A2""™

In fact, for

n=1, 2+4(n-1) _g

hma AZHOD o

n=3, Anz+4(n_1) = D" and so on.

*The complete ground state electron configuration is:

2 10 18 36 54 86 118 168
2 8 8 18 18 32 32 50

152 2522P6 3523P6 4523D103P6 5524D105P6 6SZ4F1#5D106P6 7S25F146D107P6 8525G186F1+7D10gP6

218 290 362
50 72 72

9S26G187F148D109P6 10S26H227G188F149D1010P6 11S27H?28G189F410D1°11P®

460 558 Sum of electrons of the precedent brackets
98 98 maximum nb of electron on each bracket
12S271268H?29G1810F1411D1012P¢ 135281269H2210G811F1412D1013P6 ... nSZ.......... nP®¢

Remark: Bracket in English has the same meaning of Line in French

*In order to shorten and simplify the demonstration, and unify all these shells and electron
configurations, the author have introduced and developed new and original formulae that will be presented in
the following paragraphs; these formulae are used in order to write all electron configurations in one formula.
The following formulae are deduced from the complete electronic configuration (ground state electron
configuration) with a complete number of electrons:

1- If the period is an even number then

-2
—n
2 SAdi-2 B n+2 . n+2 . ) ) .
ns JATT s i=— > 2and i =— n;withn > 2and nisaneven number,n e N* (1)
=3
T n+2

where
i is going from nTJ'Z to 2.

j is going from nTJ'Z to n.

The parameters i and j vary sinultaneously. The parameter i is decreasing by 1 until it is equal to 2, and
j isincreasing by 1 until it is equal to n.

For a complete ground state electron configuration, this formula will become as the following (all
electrons are presented):
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2
—n
SZ 'A4i—2 _ 82 n+2 A4L;2_2 N2 4 q 4(i22_1)_2 n+2 4 9 A(Lf_z)_z n+2 3 4([%2_3)_2 P6
ST AT =nST ()AL (P + DA, (F+2A, ((F+IAL n
=7
T n+2
j—nte
2
Examples:
-2
B o2
—n —6

Forn=6= nS°|| jJA"?=6S|| jA"? = 6S*4F*5D"6P°

j_an j=4
2

L B i=4
_n+2
2
2

2

—n —8

Forn=8= nS°|| jJA"2=8S%|| jA"? =8S*5A°6A'TAI'8A°

For n=10=> o
10S?2 JA{“‘2 :1OS26A6227,0~.‘§‘38A4§“9A§°10A26 =10S?%6H **7G*'*8F**9D'°10P°®

2- If the period is an odd number then

—2
n . n+1 . n+3 . .
;1=—-=»2and j == =>n;withn = 1andnisanodd number,n € N* 2
nSZ jA_Ai—Z
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i is going from nTH to 2.
j is going from nTH to n.

The parameters i and j vary simultaneously; The parameter i is decreasing by 1 until it is equal to 2,
and j is increasing by 1 until it is equal to n.

For a complete ground state electron configuration the form of this formula will be as the following (all
electrons are presented):

22
—n

; LI Ny nil oy nil 3y Nl gy
n82 in4I72 :nSZ(HTH)ALZ Z(nT+3+1)A4(2 1) Z(Lera-i-z)Ad(z 2) Z(nT+3+3)A4(2 3) 2(nT+3+4)A4(2 4)-2 nP6

st LI LE i g e
2 2 1 2 2 2 3 2 4

Examples:

Forn=5=nS?|| jA" % =552 ! jA¥~2 = 5524 p105p6

For n=11= .
11S? || jJAY? =11S?7TAZ*8A9A*10A°11A0 =11S°7H #8G**9F *10D*°11P°

The two formulae presented above can be written in one formula using a function named “INFOMATH
function” which also an original formula introduced by the author [26].

The general formula of the complete ground state electron configuration is written as the following:

—2

nS 2 in4i72 (3)

. n+n;Pi(2)/(3)
/s

T n+niPi(2) /(1)
= 27
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In the equation (3) there are two INFOMATH functions as following:
« N;P;(2) /(1) is an INFOMATH function and can be read as the following:

If n is an even number, then M P3(2)/(1) =2 else M;P;(2)/(1) =1

. n+2 R 1 . . .
Therefore, if n is an even number, i = ——, else i = ——, just replace the value in the equation of i =

n+n;P;(2)/(1)
-

« M;P3(2)/(3) is an INFOMATH function and can be read as the following:
If n is an even number, then N;P;(2)/(3) =2, else N;P;(2)/(3) =3

. i . n+2 i n+3 | A . +n;P;(2)/(3
Therefore, if niseven, j = ——,else j = —— just replace the value in the equation of j = sl P %
_ -2 _ -2
o2 o2
—n —n
—n —n
2 i p 4i-2 ) 2 i p 4i-2 _
So, if n is even. nS A —nS?2 in4.-2 else nS JA -nS? JAi4|—2
_ n+n;P;(2)/(3) ne2 . n+niP3(2)/(3) n43
/T = S =
" i)/ T2 P/ R
I:fi T |=% T2

This verifies the equation (3)

V. Calculattion Of The Period Of An Element
In order to know the ground state configuration, one must know the period (n) of the element. The
following method allows knowing the period of the element, and therefore its ground state configuration.

The complete electronic configuration is:

2 10 18 36 54 86 118 168
2 8 8 18 18 32 32 50

152 2522P6 3523P6 4523D193P6 5524D105P6 6S24F145D106P6 7S25F146D107P6 8525G186F147D10gP6

218 290 362
50 72 72

9S26G187F148D109P6 10S26H227G188F149D1010P6 11S27H?28G189F1410D1°11P®

460 558 Sum of electrons of the precedent brackets
98 98 maximum nb of electron on each bracket
12S271268H229G1810F1411D1°12P% 13S281269H?210G811F1412D1013P* ... nSZ.......... nP®

The maximal sum of the electrons on each line till the peripheral line is as the following:

S= 2+8+8+18+18+32+32+50+50+72+72+98+98+128+128+162+162...+N+N (or just one N)
=2+2%*8+2¥ [ 8+2*32+2*50+2%72+2*%98+2*128+2%162+2*200+...... + (1 or 2)*N
=0+2(8+18+32+50+72+98+128+162+200+....+(N-1))+ (1 or 2)*N

2
:2+2(2*22+2*32+2*42+2*52+2*62+2*72+2*82+2*92+...+2*< /%) )+ (Lor2) « (VN)*

2 2
=2+2<2*22+2*32+2*42+2*52+2*62+---+2*< %) )+(1or2)*(\/ﬁ)
=2+ 23N i2(10r 2)

Let’s consider that P = (1 or 2),then S = 2 4 2 22@2 i?(P) 4)
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Having N as the number of electrons on the last line
*If the period n is odd, thenn = 2i — 1
*If the period n is even, thenn = 2(i — 1)

These two formulae can be written in one formula by using the “INFOMATH function”. Therefore,
n=2i—v;P;(2)/(1), withv =P + 1.

1V.1. How to calculate P
If the atomic number is given, equation (4) can be compared with the atomic number by the following equation:

Z==2+23"i2(P) (5)

The two equal signs (= =) indicate the comparison and verification of the number Z with the formula.
Therefore:

o i2p) ==22 ©)

This formula gives two equations in which the atomic number will be situated in between the sum of each
equation.

2
2*22+2*32+2*42+2*52+-~-+2*< /%) +r*(\/ﬁ)2 (Inferior sum)

»¥i2p) = 7)

2
kZ*ZZ+2*32+2*42+2*52+-~-+2*( /%) +(r+1)*(\/ﬁ)2 (Superior sum)

Or it can be written in one equation:
N-1

2
Z;/:Nziz(P)=2*22+2*32+2*42+2*52+---+2*< T) +(P)*(\/N)2(Superiorsum)
(8a)

With r will take one of the two values (r =0 orr=1)andP =r+1
Forr = 0, P = 1 therefore:

2
YN 2(P) = 222 42432 4 -+ 2 % (\/@) + (1) * (\/N)2(Superior sum) (8b)

Forr = 1, P = 2 therefore:

2
Zg P2(P) =2%22+2%3%4 4+ 2% (\/@) +(2) * (\/N)2(Superior sum) (8c)

In order to find P, one must look at the Superior sum and not at the Inferior sum. For this reason
the following method contains 4 equations that verify the equality of the equation (6).

First equation:
2
2*22+2*32+2*42+2*52+---+2*< ’%) (Inferior sum)
i) = 2
LZ*ZZ+2*32+2*42+2*52+---+2*< ’%) +1*(\/N)2 (Superior sum)
WithP =1,thusv=P+1=2andr=P—-1=0.

©)

Second equation:
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2
2*22+2*32+2*42+2*52+---+2*( /%) +1+(VN)* (Inferior sum)
lZLZ(P)_ 2
(2*22+2*32+2*42+2*52+"'+2*( /%) +2+ (VN)’ (Superior sum)

(10)
WithP = 2,thusv=P+1=3andr=P—-1=1.
Third equation:
2
2 ZLZ(P) —{2*22+2*32+2*42+2*52+ +2*( ’T_1> +1*(\/N)2 (Superior sum)
(11)
WithP =1,thusv=P+1=2andr=P—1=0.
Fourth equation:
2
¥V i2(p) —{2*22+2*32+2*42+2*52+ +2*( ’T_1> +2*(\/N)2 (Superior sum)
(12)
WithP = 2,thusv=P+1=3andr=P—-1=1.
Briefly, To find the value of “P”, always look at the (Superior sum), the following cases will appear:
-If 2*22+2*32+2*42+---+2*< /%) +1+(VN)* >—therefore P=1
2 2
-Ifthe2*22+2*32+2*42+~-~+2*( /%) +2+ (VN)" = ZZ therefore, P = 2
1V.2. Calculate P from the Atomic number
If the atomic number (Z) is given therefore the equation (5) and (6) are used,
In fact Zl L i2(P) ==— 2 this equation leads to four different results as in equations 9, 10, 11 and 12.

Therefore,

« First case:

N

2
2*22+2*32+2*42+2*52+---+2*< ;) <=

»hizp) == , (13)

Lz*zz+2*32+2*42+2*52+---+2*< —) +1+(VN) > %2

WithP =1,thusv=P+1=2andr=P—-1=0.

The value of P can be find directly in the (Superior sum) of the equation (13) in which it takes the value that
equalsto 1in (1 + (V).

In this case, N = 2i —Vv; P;(2) /(1) , withv =P+ 1 = 2.

n=2i—wv;P;(2)/(1) = 2i — 2 = 2(i — 1) this indicates that the period is even.

The same applies on the value of i in which it takes the value of VN (the last number in the equation (13), which
represents the number of electrons in the last (Bracket) line).

n=2i-v;P;(2)/1)=2i—-2=2(i—-1)=2(VN-1)

« Second case:
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zZ-2

2
N (14)
2422 +2%32+ 2547 + 255+ +25 (VN) > 22

2
T 2y 2%22 4253242547 +2x52+ -+ 1+ (VYN) <
Y= 12(P) ==

WithP =2, thusv=P+1=3andr=P—-1=1.

The value of P can be find directly in the (Superior sum) of the equation (14) in which it takes the value equal

to 2in (2 « (VN)?).

In this case, N = 2i —Vv; P;(2) /(1) , withv =P + 1 =3.
n = 2i —v; P; (2)/(1) = 2i — 1 this indicates that the period is odd.

The same applies on the value of i which takes the value of v/N (the last number in the equation (14), which
represents the number of electrons in the last (bracket) line).

n=20-v;P;(2)/(1)=2i—-1=2i—1=2/N-1

 Third case:

N-1

2
YWV i2(p) == 2*22+2*32+2*42+2*52+---+2*( T) +1+(WN)’ =22 (15)

WithP =1,thusv=P+1=2andr=P—1=0.

The value of P can be found directly in the (Superior sum) of the equation (15) in which it takes the value
equal to 1 in (1 * (x/ﬁ)z).

In this case, N =2i —Vv; P;(2) /(1) , withv =P+ 1 = 2.
n=2i—wv;P;(2)/(1) = 2i — 2 = 2(i — 1) this indicates that the period is even.

The same applies on the value of i which takes the value of v/N (the last number which represents the number of
electrons in the last (bracket) line).

n=2i-v;P;(2)/1)=2i—2=2(—-1)=2(VN-1)

* Fourth case:

N-1

2
¥V i2(p) == 2*22+2*32+2*42+2*52+---+2*< T) +2*(\/N)2 =% (16)

WithP =2, thusv=P+1=3andr=P—1=1.

The value of P can be found directly in the (Superior sum) of the equation (16) in which it takes the value
equal to 2in (2 * (\/ﬁ)z).

In this case, N = 2i —Vv; P;(2) /(1) , withv =P + 1 = 3.

n = 2i—wv;P;(2)/(1) = 2i — 1 this indicates that the period is odd.

The same applies on the value of i which takes the value of +/N (the last number which represents the number of
electrons in the last (bracket) line).

n=2i-v;P;(2)/(1)=2i—-1=2i—1=2J/N-1

Briefly, To find the value of P, always look at ths (Superior sum), the following cases will appear:
f 2*22+2*32+2*42+---+2*<\/N7j) +1x(VN) 2 £2

Therefore, P = 1 = Period is even ,
-Ifthe2*22+2*32+2*42+---+2*<E) +2*(\/N)2222;2

Therefore, P = 2 = Period is 0dd
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1V.3. Calculation of the peripheral number of electrons

If the atomic number (Z) is given, therefore the equation (5) is used; therefore the Number of peripheral

electrons named N, is equal to N, = Z — (2 + 2 Zl 5 i2(P))

In order to find the number N and P mentioned, we have to follow the equations 13, 14, 15 and 16 which lead to

the following cases:

« First case:

( =\°
| 2*22+2*32+2*42+2*52+---+2*</%) <=2
2Py == | (13)

2
L2*22+2*32+2*42+2*52+---+2*( ?) +1: (V) >Z2

S Npe =Z—-(2+23%} 2LZ(P))

2
With ;2 zlz(P)_2*22+2*32+2*42+2*52+ +2*( ’%)
Which is the lowest summation.

2
=>Npe=Z—(2+2(2*22+2*32+2*42+2*52+---+2*< %) ) 17)

e Second case:

2422 +2%32 4254242452 4+ 1x (VN) <22

wNi2(P) == 2 (14)
= C|2e22 4243242542420 57 4124 (VA)' > 22

= Ny = Z — 2+ 230N i2(P))
WlthzlZLZ(P)—2*22+2*32+2*42+2*52+ +1*(\/_)
SNy =Z—(2+2Q2%22+2+32 4242 +2+52 + -+ 1x(VN))) (18)

* Third case:

2
YN i2(P) ==12%22 +2%32 42542 + 2 5% + - +2*(/?) +1+(WN)’ =22 (15)
= Ny, = Z — 2+ 230N i2(P))

2
With 370 2zZ(P)—2*22+2*32+2*42+2*52+ +2*(/ > )whlchlsthemternallme
2
=>Npe=Z—(2+2(2*22+2*32+2*42+2*52+---+2*</%) ) (19)

* Fourth case:

2
SYV 2(P) == 12522 42532 + 2442 + 2452 + - +2*</%> +2«(VN)" =52 (1)
>N, e=2Z—2+23Ni2(P))

2
With 5% i2(P) = 2522 +2 %32 + 247 + 2 52 + - +2*(\]?> +1+ (V)

2
:Npe:Z—(2+2(2*22+2*32+2*42+2*52+~~+2*</%) +1x(VN)*) (20)

Briefly, the Number of peripheral electrons (N,,.) isequal to N, = Z — (2 + 2 Zl 5 i*(P)) where Zl 2~ i%(P) is

the internal sum of the inferior line.
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1V.4. Construction of the ground state electron configuration
When the period n and the number of the peripheral electrons are known, one can construct the ground
state electron configuration of the last peripheral line using equation (3).
—2

nSZ j/¥m72

. n+niP3(2)/(3)
—

. n+niPy(2) /(1)
/2
To fill the orbital with electron configuration you have to complete the expression in the above formula (jA*~2)

Example 1: if the period is n=4, and you have 8 peripheral electrons, your final configuration will be as the
following: 4523D°

Example 2: if the period is n=8, and you have 47 peripheral electrons, your final configuration will be as the
following: 8525G186F1*7D108p3

V. Application Examples Of The Theory
This section is very important to understand the theory and its application in the chemistry domain. In
this section, six examples are treated to cover all theories and cases.
Find the period, group, number of electron configuration and the electron configuration of the last line
(ground state electron configuration) for the following atomic numbers: 47, 168, 203, 218, 365, and 10452.

V.1. For Z=47
Step 1:
By equation (6), we have to verify the equality
VN
Z_Z(P) __Z—2_47—2_225
[ ==L, T, T
i=2
Step 2:
We have to know exactly which the case applies to the atom amongst one of the equations 13, 14, 15 or 16.
ALl 2522 41%32=17 <=——-=225
Z i2(P) == 2
Z—2
i=2 2*22+2*32:26>T:22'5

In this case we can deduce that P is equal to 2 thereforev =P + 1 =3 and n=2i —Vv; P;(2) /(1)
=>n =23 —1 =75, which is the period of the atom; therefore the period is odd.

Step 3:

Calculation of the number of peripheral electrons:
VN VN

Npe =27 — 2+22i2(P) =47 —-(2+2 Ziz(l) =47-(2+2(2.22+1.33) =11
i=2 i=2

Therefore the number of peripheral electrons is equal to N, = 11.

Step 4:

The final step is to write the electron configuration of the last line (ground state electron configuration).
As the number of peripheral electron is given, the same for the period, one can find easily the electron
configuration.
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_ —2
2
o2
—N
—n —5
2 Sn4i-2 _ o
ns N _ns?|| jad2 =582[ | jAY? =5S24A% =5524D° withn = 5
TP2)IE) i e
2 2
. n+niPy(2) /(1) L =
T 2

Briefly the Atom with Z=47 has the following characteristic
o Period n=5
o Number of peripheral electrons N, = 11
o GroupisD® = A3

V.2. For Z=168

Step 1.

By equation (6), we have to verify the equality
VN

Z_Z(P)__Z—z_ms—z_83
e R R

i=2

Step 2:
We have to know exactly which the case applies to the atom, amongst one of the equations 13, 14, 15 or 16.
VN

Z-12
ZiZ(P) == {2.224—2.32+2.42+1.52 =83=T=83
i=2

In this case we can deduce that P is equal to 1 thereforev =P+ 1=2and N=2i—V;P;(2) /(1) >n=2+
5 — 2 = 8, which is the period of the atom; therefore the period is even.

Step 3:
Calculation of the number of peripheral electrons will be as the following;

Nye=2Z— (2 + zz iZ(P)> =168—(2+2 (Z i2(2)>

i=2 i=2

=168—(2+2(2*2*2+2%3%2+2%4*) =50
Therefore the number of peripheral electrons is equal to N,,, = 50.

Step 4:

The final step is to write the electron configuration of the last line (ground state electron configuration).
As the number of peripheral electron is given, the same for the period, one can find easily the electron
configuration.
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-2
—2 -2

—n —8

ns?| | jas? =nS?|| jA"?=85%|| JA"? =8S*5A6A'TA°8A; withn =8

 naniPi(2)/(3) j="+2 j=5
je———— 2
2
L i=5
T nen;Py(2) /(D) i=n+2
2 2

Briefly the Atom with Z=168 has the following characteristic
o Period n=8
o Number of peripheral electrons N,,, = 50
o Group is AS (it’s location is presented on the picture below)
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BAYEH's Theoretical Periodic table of

Fig. 2: The Atom with Z=168 is presented in the circle, it is in the period 8 and group P® or A$ of the Bayeh’s
theoretical periodic table of elements.

V.3. For Z=203

Step 1:

By equation (6), we have to verify the equality.
VN

Z'Z(P) _Z—-2 203-2 oy

’ i === > = .

i=2

Step 2:

We have to know exactly which case applies to the atom amongst one of the equations 13, 14, 15 or 16.

Z-2

VN 2522 4+2%324+2%424+1+52=83 <—— =100.5
.2 __ 2

D P == Z-2

= 2%27 +2%32+ 2442+ 2%52 =108 > -~ = 1005

In this case we can deduce that P is equal to 2 thereforev = P+ 1 =3 and N =2i—V;P;(2)/(1) > n=2x
5 — 1 = 9 which is the period of the atom; therefore the period is odd.
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Step 3:

Calculation of the number of peripheral electrons will be as the following:
VN 5

Nye=Z—|2+42) i%(P) =203—(2+2<Zi2(P)>
i=2 i=2

=203—-(2+2(2*22+2x32+2x42+1x52)=35
Therefore the number of peripheral electrons is equal to N,,, = 35.

Step 4:

The final step is to write the electron configuration of the last line (ground state electron configuration).
As the number of peripheral electron is given, the same for the period, one can find easily the electron
configuration.

_ —2
o2
2
—n
—n -9
ns? jAH2 Y 2| | ipdi-2 2 AlL8
AT 2ns? || jAT2 =952 || jAY? = 9S26ATAMBA! withn = 9
j:n+n;P;(2)/(3) j:”i"’ i=6
2 2
T nen:Pi(2) /(1) ! =5
T 2

Briefly the Atom with Z=203 has the following characteristic:
o Period n=9
o Number of peripheral electrons N,,, = 35
o Group is D° = A} (it’s location is presented on the picture below)
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Figure 3: The Atom with Z=203 is presented in the circle, it is in the period 8 and group D! or Al of the Bayeh’s
theoretical periodic table of elements.

V.4. For Z=218

Step 1:

By equation (6), we have to verify the equality
VN

Z'Z(P)——Z_2—218_2—108
U EE T s T T

i=2

Step 2:
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We have to know exactly which case applies to the atom amongst one of the equations 13, 14, 15 or 16.
VN
Z -2
ZiZ(P) =={2*22+2*32+2*42+2*52=108=T=108
i=2
In this case we can deduce that P is equal to 2 thereforev = P+ 1=3and N=2i—V;P;(2)/()) > n=2%
5 — 1 = 9 which is the period of the atom, therefore the period is odd.

Step 3:
Calculation of the number of peripheral electrons will be as the following;

4 4
Npe =Z — (2 + ZZ iZ(P)> =218—(2+2 (Z iz(P)>

i=2 i=2

=218—(2+2(2*22+2x32+2x42+1x52) =50
Therefore the number of peripheral electrons is equal to N,,, = 50.

Step 4:

The final step is to write the electron configuration of the last line (ground state electron configuration).
As the number of peripheral electron is given, the same for the period, one can find easily the electron
configuration.

_ -2
o2
2
Edll
—n —9
nsS? jA“2 Y 2| | indi-2 2p pl8 0Q A6
AT ons? || jAT2 =952 || JAY2 = 9526ATAMBALIAS with n = 9
[P ) 3 j=6
2 2
T nen:Pi(2) /(1) ! =5
T 2

Briefly the Atom with Z=218 has the following characteristic
o Period n=9
o Number of peripheral electrons N,,, = 50
o Groupis AS

V.5. For Z=365
Step 1:
By equation (6), we have to verify the equality
VN
Z'Z(P) _Z—-2 365-2 1815
’ i === > = .
i=2
Step 2:
We have to know exactly which case applies to the atom amongst one of the equations 13, 14, 15 or 16.
VN 2 2 2 2 2 z-2
2%2°4+2%3°4+2%4°4+2x5°4+2x6° =180 <T=181.5
> ) ==
Z-2
i=2 2*22+2*32+2*42+2*52+2*62+1*72=229>T=181.5

In this case we can deduce that P is equal to 1 thereforev = P+ 1=2and N =2i—V;P;(2)/(1) > n=2x
7 — 2 = 12 which is the period of the atom, therefore the period is even.

Step 3:
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Calculation of the number of peripheral electrons will be as the following;

VN 6
NpezZ— 242 iZ(P) =365—(2+2<Zi2(P)>
i=2 i=2

=365—(2+2(2%22+2%32+2%x424+2%52+2%6%) =3
Therefore the number of peripheral electrons is equal to N,,, = 3.

Step 4:

The final step is to write the electron configuration of the last line (ground state electron configuration).
As the number of peripheral electron is given, the same for the period, one can find easily the electron
configuration.

_ —2
2
o2
—n
—n —12
2 n4i-2 _ L
NS IATT _nsz|| ja%2 21252|| jA%? 12527 Alwithn = 12
[P ) _n+2 =7
2 =
L L =7
. n+n;P;(2) /(1) i=n+2
2 2

Briefly the Atom with Z=203 has the following characteristic
o Period n=12
o Number of peripheral electrons N,,, = 3
o Groupis A}

V.6. For Z=10452

Step 1:

By equation (6), we have to verify the equality

VN

Z 2(P) == Z—2 _ 10452 — 2 -

A e R

i=2

Step 2:

We have to know exactly which case applies to the atom amongst one of the equations 13, 14, 15 or 16.
w 2%22 42532+ 2% 4% 4+ 2192 = 4938 <%=5225

D ) == Z-2

i=2 2*22+2*32+2*42+---+2*192+1*202=5338>T=5225

In this case we can deduce that P is equal to 1 thereforev = P+ 1=2and N =2i—V;P;(2)/(1) > n=2x
20 — 2 = 38 which is the period of the atom, therefore the period is even.

Step 3:
Calculation of the number of peripheral electrons will be as the following:

VN 19
Npyo =7 — 2+ZZiZ(P) =10452—(2+2<Zi2(1’))

i=2 i=2
=365—(2+2(2%22+2%32+2%x424+2%5%+ - +2%192) =574
Therefore the number of peripheral electrons is equal to N, = 574.

Step 4:
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The final step is to write the electron configuration of the last line (ground state electron configuration). As the
number of peripheral electron is given, the same for the period, one can find easily the electron configuration.

_ —2
2
—n
—n
2 s di-2 )
nS A -ns? in4|—2 _
. n+niP3(2)/(3) 2
e ="
T nenPi(2) /(1) S m2
= 2
o2
—38

38S?|| JA? =38S220AJ21A] 22 AP 23 A 24 AT 25 AT 26 A 2T A 28 AP 29 A

j=20

T i=20
with n = 38

Briefly the Atom with Z=10452 has the following characteristic
o Period n=38
o Number of peripheral electrons N, = 574
o Group is A%

VI. Programming In C++ Language

These formulae can be simply programmed. The following program is written in C++ in order to
facilitate the manipulation of the formulae introduced by the author and to visualize the results by a simple click.
The user will obtain immediately results by just introducing the number Z of the atom.
#include<cmath>
#include<iostream>
using namespace std;
int z=0; double d=0.0; intp=1; intn=2; intt=0; intno; inti=0; intj=0; double somme=0.0; double
som=0.0;

int main ()
{cout<<" General Theory of electronic configuration of atoms, By Claude Ziad Bayeh in 2004/02/08"<<"
Programmed by Claude Ziad Bayeh "<<endl; cout<<endl;
cout<<" General theory of electron configuration"<<endl<<" of the ground state electron configuration"<<
endl<<" The period and the number of electron for the peripheral line"<<endl<<"

cout<<"Give the Atomic Number: "<<endl,
cin>>z;
while(z>=0)
{switch(z)
{case 0:cout<<"0s(0)"<<endl;break;
case l:cout<<"1s(1)"<<endl;break;
case 2:cout<<"1s(2)"<<endl;break;
default:p=1;
n=2; somme=0.0; som=0.0; d=(((static_cast<double>(z))-2)/2); = somme+=p*pow(n,2);
for(int k=0;;) { if(somme<d) { if(p==1){p++;som+=p*pow(n,2);somme=som;}
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else {p--;n++;somme+=p*pow(n,2);};
else break;

if(p==1){t=2*(n-1);no=z-(2+2*(static_cast<int>(somme-pow(n,2))));}

else {t=2*n-1;no=z-(2+2*(static_cast<int>(somme-pow(n,2))));};

cout<<"periode: "<<t<<endl<<"electrons peripheriques: "<<no<<endl;

cout<<"configuration electronique de la derniere couche peripherique:"<<endl<<t<<"s("<<flush;

if(2<no) {cout<<2<<") "<<flush;no-=2;} else {cout<<no<<") "<<flush;no=0;} ;
if((t%2)==0) {i=(t+2)/2;j=i;} else {i=(t+1)/2;j=(t+3)/2;};

while(no!=0){
switch(i)

{case 2:cout<<j<<"p"<<"("<<flush;
if((4*i-2)<no) {cout<<4*i-2<<") "<<flush;no-=4*i-2;}
else {cout<<no<<") "<<flush;no=0;} ; break;

case 3:cout<<j<<"d"<<"("<<flush;
if((4*i-2)<no) {cout<<4*i-2<<") "<<flush;no-=4*i-2;}
else {cout<<no<<") "<<flush;no=0;} ; break;

case 4:cout<<j<<"f"<<"("<<flush;
if((4*i-2)<no) {cout<<4*i-2<<") "<<flush;no-=4*i-2;}
else {cout<<no<<") "<<flush;no=0;} ; break;

default:cout<<j<<"{A"<<i<<"}'<<"("<<flush;
if((4*i-2)<no) {cout<<4*i-2<<") "<<flush;no-=4*i-2;}
else {cout<<no<<") "<<flush;no=0;} ; break;
.k
s
i--;

+H

cout<<endl<<endl;break;
3
cout<<"Give another Atomic number or write a negative number to end program'<<endl;
cin>>z;
}

return O;

}

VII. PROGRAMMING IN Visual Basic.NET

The formulae can be simply programmed using language Visual Basic.NET. The following program is
written in VB.NET in order to simulate the result.

Note: The following script is a part of the complete program, because the other parts are programmed
visually using special configurations which can’t be written in total. In order to obtain the software, please
contact the author.

'In the function we put :
Dim z As Integer =0
Dim d As Double = 0.0
Dim p As Integer =1
Dim n As Integer = 2
Dimt As Integer =0
Dim no As Integer
Dimi As Integer =0
Dim j As Integer =0
Dim somme As Double = 0.0
Dim som As Double = 0.0

www.iosrjournals.org 32 | Page



General Theory of electronic configuration of atoms

Dima As Integer = 1
Dim output As String

Z = TextBox1.Text

Select Case z
Case 0
MessageBox.Show("0s(0)", " Ground state electron configuration (Configuration electronique de la
derniere couche)",MessageBoxButtons.OK)
Case 1
MessageBox.Show("1s(1)", " Ground state electron configuration (Configuration electronique de la
derniere couche)",MessageBoxButtons.OK)
Case 2
MessageBox.Show("1s(2)", "' Ground state electron configuration (Configuration electronique de la
derniere couche)", MessageBoxButtons.OK)
Case Else
p=1
n=2
somme = 0.0
som=0.0
d = (((Convert.ToDouble(z)) - 2) / 2)
somme += p * Math.Pow(n, 2)
Whilea=1
If somme < d Then

Ifp=1Then
p=p+l
som += p * Math.Pow(n, 2)
somme = som
Else
p=p-1
n=n+1
somme += p * Math.Pow(n, 2)
End If

Else
Exit While
End If
End While

Ifp=1Then
t=2*(n-1)
no =z - (2 + 2 * (Convert.Tolnt32(somme - Math.Pow(n, 2))))
Else
t=2*n-1
no =z - (2 + 2 * (Convert.Tolnt32(somme - Math.Pow(n, 2))))
End If
output = "periode: " & t & vbCrLf & "Peripheral electron (electrons peripheriques): " & no & vbhCrLf
output &=" Ground state electron configuration (configuration electronique de la derniere couche

peripherique):" & vbCrLf & t & "s("

If 2<no Then
output &=2&") "
no -=2

Else
output &=no &") "
no=0

End If
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If (t Mod (2)) =0 Then
i=(t+2)/2
i=i
Else
i=(t+1)/2
j=(t+3)/2
End If

While (no <> 0)
Select Case i
Case 2
output &=j & "p" & "("
If (4*i-2)<noThen
output &= (4*i-2)&" "

no-=4%*i-2
Else
output &=no & ") "
no=0
End If
Case 3

output &=j & "d" & "("
If (4*i-2)<noThen
output &= (4 *i-2)&") "

no-=4*i-2
Else
output &=no & ") "
no=0
End If
Case 4

output &=j & "f* & "("

If (4*i-2)<noThen
output &= (4 *i-2)&") "
no-=4*i-2

Else
output &=no & ") "
no=0

End If

Case Else
output &=j & "{A" & i & "}" & "("
If (4*i-2)<noThen
output &= (4*i-2)&") "
no-=4%*i-2
Else
output &=no &") "
no=0
End If
End Select
j :j +1
izi-1
End While
output &= vbCrLf & vbCrLf
MessageBox.Show(output, " Ground state electron configuration (Configuration electronique de la
derniere couche)", MessageBoxButtons.OK)
End Select
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VIIL.1. Bayeh’s Periodic table of Elements
The following table is designed with VB.Net by the author and it can be considered the application of

the theory on a periodic table. (This software is copyrighted, if you wish to order it, you must purchase it from

the author directly).
Tableau periodique de (laude Bayeh

BAVEH s TheareTicat PErianic TABLE oF ELEMENTS

25 1S 6P 5P 4P 3P 2P 1P 10DSD 60 7D 6D 50 4D 30 20 1D 14F L3F 12F 11F 10F 9F 8F 7F BF SF 4F 3F 2F IF

A1 1A1 G2 5A? 42 3A2 242 1A 1OATSAD BAJ 7AD GAD 5AD 4AD AD A3 1AD MALTIAAIZAMTIALIOA40G BAM 7A4 BAG SAL 4A4 JA4 244 TAL TBAS 17A5 16A5 1545 1445 1385

Coprricht 2004 (¢) ——
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=
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gAn aveeg<=An-2 gedn2 avecnle periods et g represente le nombre des groupes de meme nature de |s demiere couche ex: 241 141 pour n=

Fig. 4: represents a part of the Bayeh’s theoretical periodic table of elements.

VI1.2. Results obtained using the software
Note: The original software is written by the author in French language, so check the translation below

the pictures for further understanding.

oIf one pushes the button of an element, a window will appear and describe the element’s
characteristics, as the name of the atom, the Atomic number, the atomic mass....
For example if one pushes the Fluor box, the following window appears

Muméro atomique =9
Masse atomique=15,9958403 g.mal-1
Rayon atomique =0,135 nm

Fig. 5: The window that appears by pressing on the element

* There is a box that one can write the Atomic number and by clicking on the OK icon, results will

appear as the following
Formule general pour connaitre la confiquration elecironigue
de la derniere couche d'un element atomique

donnerle numero atomigque £ : | 0K,

Fig. 5.1: Introducing the atomic number Z to the software.

Write the Atomic number 287 for example
Formule general pour connaitre la configuration electronigue
de la derniere couche d'un element atomique

donnerle numero atomigque £ : |2g;-' QK |

Fig. 5.2: Introducing the atomic number Z to the software.

The following results will appear

Configuration electronique de la derniere couche g|

periode: 10

electrons peripheriques: 69

configuration electronigue de la derniere couche peripherigue:
10s(2) BIAGHZ2) FASH1S) SF(14) 9d(10y 10p(3)
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Fig. 6.1: represents the period, number of peripheral electrons, and electron configuration of an atom
In this case, the period, the Peripheral number of electrons and the electronic configuration will appear.

» Example for Z=47

Configuration electronique de la derniere couche g|

periode: 5

electrons peripheriques: 11

configuration electronique de la derniere couche peripherique:
Ssiz) 4d(9)

Erreur de la configur ation;

Ssi 1) 4d{10)

Fig. 6.2: represents the period, number of peripheral electrons, and electron configuration of an atom

» Example for Z=5420

Configuration electronique de la derniere couche

petiode: 30

electrons peripheriques: 462

configuration electronique de la derniere couche peripherique:

0521 164A16HE2) 17{A15HEE) 15{A14H54) 1MATIHE0) 204A12H46) Z1A11H42) Z2{Al0H38) Z3A0H3Y) ZHAGHIN Z5ATHIE) 26da6Ha0)

Fig. 6.3: represents the period, number of peripheral electrons, and electron configuration of an atom

* Example for Z= nm32

Attention L
@ ERROR enter a walid number

Fig. 7: Error window appears in case of a false data entry.
In this case as the data is not in integer form, so the program opens a window telling the error.

* The software is developed in a way that if one writes letters in the middle or at the end (Z= 321nmrfr2) the
software will consider only the first digits as an input.
« If the entered number is decimal, then the program will consider the closest integer to the number:
E.g.. if Z=34.4566 is entered, the program takes Z=34,

If Z=34.5566 is entered, the program takes Z=35.
* One can know the group of the element from the ground state electron configuration (the last line electron
configuration), it is based on the theoretical study and not on the practical study of the atom; for in the latter
case, many errors are obtained naturally.

For example the atom with Z=47 shown below, has two ground state configuration for the last line, the
first configuration is obtained by theory as the study in this paper, while the second one represents the
configuration error that is encountered by natural experience, in which is called error of the configuration. The
theoretical configuration that appears is (5552 4D°?), though in reality, this atom has errors in which the electron
configuration is (555! 4D1°). (refer to figure 6)

Configuration electronique de la derniere couche rz|

periode: 5

electrons peripheriques: 11

configuration electronique de la derniere couche peripherique:
Ss(2)
Erreur
5si1

=l configurakion:

Fig. 8: Representing two electron configurations of the Atomic number 47: the theoretical configuration and the
actual configuration.
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VIIl.  Formulation Of The Theoretical Periodic Table

The treated theory above can be applied by illustrating a theoretical periodic table that gives the
theoretical positioning of the atom according the quantum physics, and then by applying the theory that is
developed by the author. For a given Atomic number, the period and the electron configuration are known;
therefore, one can know the exact location of the elements in the periodic table.

For example, by calculating the atomic number for Z=47, the obtained period is 5 and the configuration
of the electron’s last orbital is: 4D° . Therefore, by locating the correct period (5), and the matching group
(4D?), the correct atom will be found on the following Theoretical Periodic Table.
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BAYEH's Theoretical Periodic table of the Elements developed by Claude Ziad Bayeh

Fig. 9.1: Finding the position of an element, after having its period and last orbital’s configuration.
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Fig. 9.2: Extracted part of the Bayeh’s periodic table.
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Fig. 9.3: A closer look at the first elements of Bayeh’s Periodic Table.
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Fig. 9.4: Legend of the periodic table
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Fig. 9.5: Theoretical periodic table arranged by sequential Blocks with respective Groups number.
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Fig. 9.6: Theoretical periodic table arranged by sequential atomic numbers.

IX. Conclusion
As we have seen in this paper, the importance of this theory is in facilitating the process of calculation.

In fact, this theory can be used to obtain information about the atom (like its ground state electron’s
configuration, its period, group, number of electron configuration, etc...). And this method can be applied to
give precise answers, with a minimum calculation time.

The author has also developed this theory in two different programming languages as C++ and

VB.NET, in order to allow the student to copy and simulate it on his own and obtain accurate results.
In addition, and based on the same theory, the author has also developed a new periodic table which it is
explained in the articles named “Bayeh’s theoretical periodic table” [3]. (It is also presented in chapter 2 in this

book).
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