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ABSTRACT
In the present study the first 20 microatoms of the periodic table are named as bioatoms, since they are needed for biochemical functions and services to life itself. The rationale behind this project is the detailed analysis of the ionization
energy of the electrons in the inside of the bioatoms and their orderly arrangement at specific positions. Such position of
the electrons is harmonized with the succession of their energy values in their logarithmic curves. The compelling arrangement of each electron at a particular place would not be feasible in the absence of an energy offset, which is a
proton. The latter would hold electrons on their proper position. These fundamental aspects of our project receive such
strong support from the quantum theory, according to which it is the electromagnetic interaction between electrons and
protons by the exchange of photons, which hold them together in the atoms. According to our proposed model, the protons of the aforementioned proton—electron twins, are distributed on distinct positions which are the junctions of a
primary network, coupled with their electrons, in a secondary network. The geometry and distance of the protons, in the
plexus, is constant and is calculated at 8, 42 Å. This was estimated by a mathematical analysis of the proposed model,
as discussed further. Our study has shown that electrons in the specific positions are moving in a symmetrical oscillation in the length of a channel, in vacuum, under the Coulomb forces. Moreover, the chemical evidence suggests that
electrons, in an atom, have their own separate orbit, and that these orbits are closely interrelated.
Keywords: Bioatoms; Proton Network; Ionisation Energy; Helium

1. Introduction
The term “bioatom” is, for the first time, being used in
the present study. Bioatoms are the original atoms (microatoms) of the periodic table, essential for biological
activities. This new term lends itself to a distinction between the microatoms and the heavier atoms of the periodic table; In accordance with the existing knowledge
concerning the origin of the atoms, the chemical elements are formed by a primary stellar nuclosynthesis,
while the heavier components are born by the explosion
of supernovae. If, according to Rutherford’s model [1,2],
electrons are placed at specific locations around the nucleus of the atom, the stability of the atom’s structure
presupposes an energy influence on each individual electron by an equal but opposite energy unit, which in the
case in point is a proton. According to quantum theory, it
is the electromagnetic interaction (by the exchange of
photons) which holds electrons and nuclei (protons) together in the atoms [3]. But up till now quantum theory has
never provided a practical model of how electrons and
nuclei (protons) can absorb and emit photons [3]. This is
Copyright © 2012 SciRes.

because the completely successful application of the
quantum theory to the atom structure has been limited to
the hydrogen atom which disposes only one electron.
There is, therefore, no certainty as to how this theory
could be formulated for the case of a more complicated
atom such as bioatoms. The interchange of photos, between electrons and protons, strengthens our point of
view that all electrons, in their fixed position inside the
electromagnetic field in the interior of the bioatoms are
influenced equally by the same quantity of energy, due to
protons. The magnetic properties of these subatomic elements furnish excellent proof of the electron coupling
with protons.
Our proposal gives a concrete answer to this leading
issue concerning the interrelationship between electrons
and protons, by proving that protons and electrons participate mutually—by the exchange of photons—to the
formation of twins, in a steady position and constant distance between them. The accuracy of this claim is affirmed by the quantity of the ionization energy necessary
for the successive detachment of the electrons. Looking
carefully at the absolute and logarithmic values of the
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successive ionization energies of electrons in different
published papers [4-29] we can ascertain that in all atoms
there are two central electrons that have ionization energy manifold greater as compared to the ionization energy of the rest of the peripheral electrons (Figure 1).
We suggest that these two electrons are not placed on
a separate orbit but together with two protons and two
neutrons form a helium atom placed at the centre of the
atom (Figure 2(c)). For these two electrons we have estimated a progressive increase, in the values of the ionization energy for carbon to the calcium atom (Table 1).
In order to study in detail these two interesting electrons
we have scrutinized a possible attachment of a structure
unit to a helium atom for its transition to another atom of
different structure and different properties. A structure
unit in this study is a new term, relevant to three subatomic particles: proton, electron and neutron, as a structural and functional entity (Figures 2(a) and (b)).
It appears that the structure units, during their attachment to helium atoms are placed in a mirror-image position, guided by Coulomb forces and form two networks:
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The primary network, which consists of protons and
neutrons and the secondary network which consists of
electrons (Figure 3).
In our mathematical analysis we will show that the
distance among protons and between protons and electrons are strictly equal, calculated at 8, 42 Å.
The exceptional upgrading accuracy of the values of
the electron ionization energy in the literature as compared to the results of our new atomic structure for all
electrons, especially for the two central electrons, shown
in Table 2, is an extremely important finding as it substantiates the logic of the proposed new structure of bioatoms.
The attachment, for example, of a structure unit to a
helium atom should be followed by the addition of certain quantity of energy which has been estimated in our
study at 2.633 MJ·mol–1 for each of the two central electrons (Table 1). For the more peripheral eight electrons
(octet of Landé) [30,31], there is also a need for the addition of a quantity of energy equal to 0.66 MJ·mol–1 for
each electron (Figure 4).

Figure 1. Two electrons (indicated by arrows) have ionization energy manifold greater than the ionization energy of other
electrons.

(a)

(b)

(c)

Figure 2. (a) Structural unit; (b) Helium atom; (c) Calcium atom showing protons (pink), electrons (orange), neutrons (grey)
and a helium atom at the center of the atom.
Copyright © 2012 SciRes.
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Table 1. Upgrading of the ionization energies of the two central (α1, α2) electrons from the carbon atom to the calcium atom
(I.E.: Ionization Energy).
Elements

I.E. MJ·mol–1

Upgrading valus of the I.E. MJ·mol–1

Rate of the upgrading values of the
I.E. MJ·mol–1

Beryllium
Carbon
Nitrogen
Oxygen
Fluoride
Neon
Sodium
Magnesium
Aluminum
Silicone
Phosphorous
Sulful
Chlorine
Argon
Potassium
Calcium

32.983
47.277
64.360
84.078
106.434
131.432
159.075
189.368
222.315
257.920
296.19.
337.137
380.758
427.065
476.061
527.760

14.294
17.083
19.718
22.074
25.008
27.643
30.293
32.947
35.605
38.270
40.947
43.621
46.307
48.996
51.699

2.789
2.735
2.356
2.934
2.635
2.650
2.654
2.658
2.665
2.677
2.674
2.686
2.689
2.703

Table 2. Central electrons: exceptional accuracy of the values of their ionization energy in the literature as compared
to the results of our study.

Figure 3. Primary and secondary network in a potassium
atom.

For the most peripheral octet of electrons the quantity
of energy for each electron is 0.33 MJ·mol–1.This energy
arrangement shows that the quantity of energy for each
specific electron is strictly graduated in proportion to the
degree of influence they receive according to their position inside the energy field in which they reside. Quantum theory maintains that among electrons and protons
there is an electromagnetic reaction (interchange of photons) which holds electrons and protons in a fixed position [3]. This couldn’t have happened by a central solitary energy nuclear “mass”, if electrons are placed at
different distances from the nucleus. In order for each
proton to influence equally each peripheral electron it
should be placed at equal distance from it. Thus, the progressive structure of bioatoms presupposes an arrangement in fixed positions. This kind of structure in bioatoms is confirmed by the mode of upgrading the electron
ionization energy from one atom to the next (Table 1).
Copyright © 2012 SciRes.

1

2

3

4

5

6

7

No.

Element

λ

μ

η

Eα1 Theory
GJ/kmol

Eα1 Experiment
GJ/kmol

1

Nitrogen

7

7

2

64.48

64.36

2

Oxygen

8

8

2

84.22

84.08

3

Fluoride

9

9

2

106.60

106.43

4

Sodium

11

11

2

159.24

159.07

5

Magnesium

12

12

2

189.50

189.37

6

Aluminum

13

13

2

222.40

222.31

7

Silicone

14

14

2

257.94

257.92

Phosphorous 15

15

2

296.10

296.19

8
9

Sulfur

16

16

2

336.90

337.14

10

Potassium

19

19

2

475.08

476.06

11

Calcium

20

20

2

526.40

527.76

λ= number of electrons in the atom, μ = number of neutrons in the atom, η =
number of atoms in the molecule, Eα1 = detachment energy

Such an arrangement of electrons and protons in space
could be ensured only with the formation of twins, which
in all, form the networks and contribute to the formation
of the electromagnetic field.
The accuracy of the proposed model is affirmed by the
quantity of the ionization energy, necessary for the successive detachment of the electrons. The harmonization
of the electron detachment with the arrangement of the
structure unit into the specially shaped energy field, both
accommodate the equal interaction between electrons
and protons and create the energy decay of the energy
field from the centre of the atom to the peripheral orbit.
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In our proposal, electrons move in symmetrical rectilinear oscillation in the length of the electromagnetic channel, in vacuum, under the influence of Coulomb forces
(Figure 5).
The quantity of ionization energy needed for the detachment of each electron was estimated even on the basis of its oscillation amplitude (Table 3).

Figure 4. Grouping of electrons in octets (arrows).

Figure 5. Electrons are in symmetrical oscillation in the
length of a magnetic channel under the influence of Coulomb electric forces. The oscillation is not linear, therefore
movement is not harmonic.

Table 3. Energies for each electron of the calcium atom.
i electron
ascension number
& energy level

ri electron
ρi electron
detachment
position distance
distance &
Å Theory
Thory—Experiment

αi *electron
oscillation
amplitude Å
Theory

ε’i electron
εi electron
E’i electron
Ei electron
oscillation
position
detachment
detachment
energy MJ/Kmol energy MJ/Kmol energy MJ/Kmol energy MJ/Kmol
Theory
Theory
Theory
Experiment

1

4.21

4.21

≈0

526.40

526.40

526.40

527.76

2

4.25

4.21

0.58

495.37

500.08

495.37

494.85

3

17.86

9.41

15.18

111.67

211.95

111.67

111.71

4

17.96

9.41

15.30

104.88

200.18

104.88

104.90

5

18.87

9.41

16.36

93.95

188.40

93.95

94.00

6

19.27

9.41

16.82

86.25

176.63

86.25

86.31

7

19.67

12.63

15.08

78.87

122.83

78.87

78.89

8

20.56

12.63

16.22

70.06

114.05

70.06

70.11

9

20.98

15.18

14.48

63.37

87.59

63.37

63.41

10

21.35

15.18

15.01

57.09

80.29

57.09

57.11

11

54.38

15.18

52.22

20.37

72.99

20.37

20.38

12

54.85

15.18

52.71

17.35

62.69

17.35

18.19

13

62.43

17.36

59.97

14.20

51.06

14.20

14.21

14

63.25

17.36

60.82

12.26

44.68

12.26

12.27

15

63.37

17.36

60.95

10.49

38.29

10.49

10.49

16

67.99

17.36

65.74

8.15

31.91

8.15

8.15

17

68.32

21.13

64.97

6.48

20.97

6.48

6.49

18

67.70

21.13

64.32

4.909

15.73

4.909

4.912

19

193.57

22.62

192.24

1.144

9.79

1.144

1.145

20

187.96

22.62

186.59

0.5938

4.89

0.5938

0.5898

Copyright © 2012 SciRes.

OJPC

266

J. C. STAVRIDIS ET AL.

The important role of the quantum theory in supporting our project is clear: Quantum theory attempts to determine the way through which electrons and protons
form twins and hold each other by the exchange of photons.
Our contribution is the determination of the arrangement of the proton/electron twins in space, the distance
between electrons and protons and the necessary energy
to achieve the union between the twins. Furthermore, it
should be pointed out that up till now little is known on
the role of neutrons in the completion of the structure and
function of bioatoms.
Neutrons being in the interior of the energy field of the
atoms, lend distinctive characteristics to them. For example, the addition of a structure unit to the carbon atom
(one proton, one electron and one neutron) creates a nitrogen atom. However the addition of a hydrogen atom
(one proton, one electron) to the carbon atom creates a
simple chemical bond (Figure 6).
This finding shows that neutrons play an extremely
important role in the chemical and physical properties of
bioatoms.
The mathematical process of the proposed model substantiates our claims concerning the space-arrangement
of protons and electrons in the form of two networks, estimates the distance between protons and electrons and
offers a stable structure to the atoms.

2. Experimental Approach of the Proposed
Structure of The Atom
The geometrical sizes of protons, neutrons and electrons
are assumed as of spherical shape. The sizes of their
mass and electrical charge are known. The electrical

charge of protons is distributed on their maximum diameter Dp. Their distance D, as we shall prove, remains
constant and depends only on the angular momentum
(spin) of protons. The production of angular momentum
from angular velocity ω and vice versa is obvious from
Figure 7(a).
It is: Polar inertia torque θ (kgm2)
Proton angular momentum L = θω (Js)
Current due to spin I = eω (A)
Resulting magnetic field H = I/Dp
The conditions in the space of the atom are considered
as conditions in vacuum, with a magnetic constant μο=
1.257 × 10–6 (Vs/Am) and dielectric constant εο= 8.854 ×
10–12 (F/m).
Magnetic density is: B = μοΗ
Magnetic flow is: Φ = Bq
Where q is the surface run through by flow Φ.
The magnetic circle of a nuclear dipole is:

 i H i li  I
The attraction force of the dipoles’ protons due to flow
Φ is:

F 

2
qB 2

2 q 2 o

(Figure 7(b))

The principle of momentum conservation on the proton dipole in the closed integral in the whole circle Φ =
constant.
Therefore:

 i H i li  I
or



D

H D dD 

 Dp



 Dp

D

Ho

1
1
1 
dD   H o  

2
D
 D D p 

π 2
Dp ,
4
the attraction force at a distance D between them is:

with Ho=2eω and q 

(b)

Figure 6. The addition of a structure unit to the carbon
atom creates a nitrogen atom. The addition of a hydrogen
atom to a carbon atom creates a simple chemical bond. H:
Hydrogen atom, H2: Hydrogen molecule, He: structure unit,
He2: helium atom.
Copyright © 2012 SciRes.

(a)

(b)

Figure 7. (a): Electromagnetic field due to angular momentum (u = angular velocity, ω = angular momentum, Dp =
proton diameter, I = current, H = magnetic field); (b): Proton magnetic dipole (Φ = magnetic flow, H = magnetic field,
Dp = proton diameter, D = proton distance).
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F 

1
 2D
1 
 2 o q 2 H o2  

2  q
 D D p 

2

 N

(1)

They are repulsed with a force Fe due to their positive
charge based on Coulomb’s law.
1
Fe   2 23  1029  N 
(2)
D
The balance between electrical and magnetic forces is
achieved through
F   Fe

(3)

From (1), (2) and (3) the eliminant is derived
c
D
 1.28  104  1
Dp
u

(4)

where: c  3  108 m s the speed of light and u (m/s) the
tangent velocity of the proton. D p  1.3  1014  m  is
the proton’s diameter.
From (4) the following observations are derived:
 At an angular momentum with u  3.84  104 m s the
two protons come together since D/Dp = 0 → D = 0
 At an angular momentum with u  1.92 104 m s a
rupture of Coulomb’s barrier occurs. Now the protons
balance between them at a contact position.
 At an angular momentum with velocities of the positive charges smaller than 1.92  104 m s protons
balance at a distance D which can be calculated by
Equation (4).
 The magnetic dipole of two or more protons does not
depend on the measure of their positive charges, because Equation (4) involves only measures of velocity
and dimensions. Therefore for any Q+ is D = constant.
This means that the positive charge can also associate
with other protons or electrons, without change in the
distance between protons.
Following the above observations we conclude that the
space arrangement and geometry of the atom/molecule
according to Figure 7(c) is stable.
The denoted electrons of diameter De are attracted by
the protons with diameter Dp. These forces give a resultant at the drawing level vertical to the flow of the magnetic field which also lies or is parallel to the drawing
level. Therefore the exercised forces on the electrons are,
as the external vectorial product of the latter, vertical to
the drawing level. In this way the magnetic field creates a
channel vertical to the drawing level for each electron.
Hence the electrons are in a symmetric linear oscillation
in the length of this channel under the influence of Coulomb electric forces.
The oscillation amplitude is defined by the electric
potential for every specific system and for each electron.
This is derived by the analysis of ionized atoms and is
considered by the following, where the proton distance D
Copyright © 2012 SciRes.

is also defined.
Based on the value which derives from Equation (10),
D  8.42  1010 m and from (4) we can define the protons’ tangent velocity of angular momentum:
u  0.59  m s 

Angular momentum (spin) is calculated by L = θω
with the protons’ polar torque



θ  0.56  1055 Kg  m 2



and angular velocity

  2u D p  2.95 1018  s 1 
L  0.53 1048  JS proton 

The above applies for all protons, at least for the elements that are incorporated in the context of this study.

2.1. Energy Analysis for The Bioatomic
Structure
The analytical elaboration of the proposed model from an
energy point of view, has taken into consideration the
following:
 Protons together with neutrons are distributed on a
network. The same applies for electrons which are on
a secondary network.
 The distance of the junctions of the network does not
change.
 Dynamic balances due to developing magnetic or
electrical forces were not taken into account since the
networks were considered firm.
 The attempted, in the following, energy analysis aims
to define the geometric sizes through calculations of
the electric potentials and their comparison with measurements established in current bibliography.
 It was assumed that in the distributed nucleus, the positive charges are concentrated at the centre of symmetry of the network which is occupied by a helium
(He) molecule in all the elements.
 The appearing homocentric circles are part of the
characteristics of the network. All the electrons are
present at their peripheries and are affected by the
positive charges of the centre of positive charges K.
The proposed bioatomic structure of the atom’s nucleus in all elements, for example the atom of calcium,
can be seen in Figure 1(c). Protons and neutrons are at
the junctions of the rectangular network at distances D.
This is the primary network.
Electrons are located at the junctions of the diagonals
of the primary network by dividing
D
d
2
which we characterize as secondary network.
OJPC
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The ratio of the radials of the circles as a geometric
location of the junctions of the networks i D has the
following values:
0.500/1.118/1.500/1.803/2.062/2.510/2.686/…
The spherical electric potential which resists the detachment of electrons is due to Coulomb forces, which in
vacuum give:
Fi  1029 23 i2  N atom 

(5)

ρi (m) distance of electrons from the centre of positive
charges
ν (–) number of positive charges that correspond to the
detached electron.
The detachment energy of the i-electron can be calculated by the integral:
Ei 



 Fi d    Fi i  J atom 

(6)

i

The energy Ei is independent of the escape path
from ρi to ∞ of the electron.
It is obvious for a substance atom with λ electrons the
following applies:
I    1 
with I = λ for the first valency electron of the outer orbital and I = 1 for the last electron of the inner orbital.
The above electron detachment energies from a substance atom are compared with values for detachment of
electrons by ionization from the respective bibliography.
Those for 11 elements are shown in Table 3, column 7
and refer to kmol of substance.
For the comparison (6) is transformed to:
Ei  Ei      N  109  GJ kmol 

(7)

We observe that the values of column 7 in Table 1 are
reflected with extreme accuracy by the relationship:
E  0.329       GJ kmol 

(8)

where: μ number of neutrons in the atom, η number of
atoms in the molecule (single atoms are counted as dual
atoms)
N Avogadro’s constant 6.022  1026 number of atoms/kmol
Relationship (3) for the electron of the inner orbital
with I = 1 can be written:
E1   1029 23 1       N  109  GJ kmol 

(9)

Because E = –E1 from (8) and (9) we can derive for all
elements:
D  8.42 1010  m   8.42  Å 

(10)

This means that the distance between the junctions of
the primary network of protons of the arranged nucleus
according to the proposed bioatomic structure is constant,
Copyright © 2012 SciRes.

at least for all the elements that are under consideration
in this analysis and are included in Table 1.
The values for the detachment of an electron of the
inner orbital that are calculated by (9) are included in
column 6 of Τable 3.
The extreme accuracy between theory and experiment
(columns 6 and 7) is important for the required detachment energy of the last electron of all the elements that
are referred in Τable 3.
With μ = λ and η = 2, something that occurs in all the
substances in question, we derive through (8):
Ea1  1.316 2  GJ kmol 

(11)

Relationships (8) and (9) constitute an analytical
statement of the experimental measurements.
The detachment energy of the first valency electron of
the outer orbital of the nucleus demands significantly less
energy.
As it is derived by (11), the ratio between the maximum and minimum detachment energy of an electron is
approximately equal to the square of the number of electrons of the atom of the element; in other words λ2.
The detailed calculation of detachment energy of all
the electrons of an atom and its comparison with that
measured by ionization, takes into account the oscillation
of electrons and therefore the oscillation amplitude αi,
apart from the distance ρi from the oscillation channel of
electrons. Hence the distance ri that defines the outermost
position of electrons from the centre of positive charges
in the field of the spherical Coulomb potential is:
ri  i2   i2  m 

(12)

With the distances ρi and the oscillation amplitude αi
we have calculated in Table 5 the required detachment
energies for each electron of oxygen, as an example, and
they were compared to the energies that have been derived experimentally. They came out:

1 1  0 ,  2  2  1.86 and  3 3  2.48 .

3. Conclusions
Our proposal is a timely reminder of the importance of
the fundamental aspects of subatomic structure. Advances
in the field in the past century have been considerable,
and have resulted in multidisciplinary research [32-40].
The results of the present study enforce the association of
the initial revolutional scientific thought of Rutherford
[1,2] to the later stages of the quantum mechanics attempt to explain the stability of matter.
In the present study we went off in quest of the concrete space arrangement of the electrons and protons in
bioatoms. We have also, formulated the quantitative and
qualitative stability requirements for the bioatomic structure, namely the space arrangement of protons, electrons
OJPC
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and neutrons, in a manner that: 1) can ensure a steady
equilibrium and 2) confirm the relationship between energy and matter. These two parameters are extremely
important.
As each electron and proton is charged with the same
quantity of negative or positive energy—respectively—
their interaction must equally be affected. In this case
distances between them are to be equal and influence
their interaction with the same intensity. This is not feasible if electrons are disorderly dispersed around a positively charged massive nucleus and not amenable to ordinary rules. Besides, it is not understandable how the
structuring mechanism of the atoms could work properly
with the electrons in disarray around the nucleus. This
could show an unruly structure of the atoms since in the
same time their energy condition shows an absolutely
concrete and definite energy upgrading in the course of
our structuring model, as shown in Table 1. Moreover, in
our model a trinity of proton, electron and neutron is
proposed as a structure unit, which justifies the existing
order inside the atomic structure. Furthermore, the orderly structure in bioatoms, distinguishes for the first
time the master role of the neutrons. The strictly definite
energy upgrading of electrons during succession of one
atom to the next, substantiates the existence of a structural order, which serves the stability of the proposed
model and strengthens its rational.
In conformity with the ionization energy, the distance
between protons was estimated as D = 8.42 × 10–10 m.
This derives in large part from the realization that the
angular momentum of protons must be to the extent of
satisfying the estimation of D by measuring the ionization energy.
The magnetic bipolar of two or more protons does not
depend on their positive charge, because the relation
D/Dp = 1.28 × 10–4 × c/v–1 (where c = 3 × 108 m/s = speed
of light) contains only velocity and dimension. Thus, no
matter what Q+ is, D = constant and depends exclusively
on the angular velocity of protons. This means that the
positive charge is able to interact with other protons or
electrons without changing the distance between protons.
The above observations show that the space arrangement
and the geometry of bioatoms (Figure 3) is constant.
Electrons of diameter De are attracted by protons of diameter Dp. These forces give a resultant at the level of
planning vertical to the constant flow of the magnetic
field or parallel to the planning level. Thus, the forces
exercised on the electrons are the external vectorial product of the previous ones, vertical to the planning level.
In this way the magnetic field creates a channel vertical
to the planning level for each electron. Electrons are now
in a symmetrical linear oscillation along this channel due
to the influence of the electric Coulomb forces.
The results specify and define the geometric and enCopyright © 2012 SciRes.

ergy characteristics of the subatomic particles with the
use of generally accepted laws of physics, in agreement
with established experimental observations.
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