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Computer model of the atomic nucleus

Abstract:

The article presents the method of modelling tleenat structure of the nucleus of various elemeniss
way of modelling ensures that the modelled atonmabe similarly to real atoms. In nature, the vast
majority of isotopes decay but some of them, dudégroperties of protons and neutrons, remalviesta
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I ntroduction - Basics of atomic nucleus structure

To build the atomic nucleus model, it is necessaugdopt initial assumptions. These initial assuomst

must result from the current knowledge about thectiire of atoms. But at the very beginning, this
knowledge must be properly selected. The knowledgtoms should be based on experimental facts and
must be logical. Therefore, extensive, but not gwanything to do with experimental facts, illodica
inventions on the quarks that supposedly are coemsrof protons and neutrons will not be used here.
There will be presented here atomic nuclei thedbasmponents of which are protons and neutrons. The
structure of the atomic nucleus described hereased on the following facts.

1. Thebasic cause of stable and permanent structure

Protons and neutrons are located in the nuclessma¢ distance from each other and form a stable
structure. The physical basis for the stable pwsitif these particles relative to each other age thutual
accelerations when each of them is located onakengial shell of the neighbouring particle.*1)

In the structure of atomic nuclei, the most duradaenections between particles arise when they torm
system of four particles that are located at tlieesdistance from each other, as shown in Fig. KM1.
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Z
Fig. KM1. Acceleration direction of the ALPHA
particle model - ALFA ato work file in the
AtomStand.exe modelling program

A - Axis of syinmetry and divection of acceleration

In Fig. KM1 green dots symbolize the location aftpns in the ALFA particle, and orange dots
symbolize the position of neutrons. Protons androes are positioned in relation to each othef bsng
on opposite vertices on two opposite faces of theee protons at the ends of the diagonal of oce, fa
and neutrons at the ends of the diagonal of ther déite. Hereinafter, in order to simplify the dgsteon
of the action of such ALFA particles, the diagooahnecting the protons will be called the diagdhal
(with the possible addition of particle numberg, eiagonal P, 1,2) and the diagonal connecting the
neutrons will be called the diagonal N (with thesgible addition of particle numbers e.g., diagdhal
51,52). Thanks to this, you will be able to recagni (in your mind), even if it is not marked akre
segment in the drawing.

The ALFA patrticles will be combined in different ygin complex structures, and individual protons or
neutrons will be components of several ALFA paescjoined together (i.e. adjacent).

Knowing of the position of protons and neutronghi@ structure of the ALFA patrticle is important
because on this basis it is possible to deternmimehich direction the resulting acceleration obthi
particle system is directed. When computer modglihthe behaviour of ALFA particles by means @ th
modelling program AtomStand.exe*2), there were meslisuch initial parameters of protons and
neutrons that the ALFA particle accelerated indimection parallel to the X axis. That is, it acailted in
such way as shown in Fig. KM1, thus in the fromréhwas the diagonal N, 51,52, and at the end the
diagonal P,1,2.

2. Excluded and possible connections of protons and neutrons

Protons alone - without the participation of nengre and neutrons alone - without the participatibn
protons - cannot create a durable, stable strucBiable structures of matter can only arise whehe
immediate vicinity of two merging together partglef one type there are particles (or even onécpert
of the other type. The simplest example of suctalals structural connection is the atomic nucleub®

3He helium isotope. Another example, but of a leéable connection, is thiH atom nucleus structure,
called tritium. After a half-life amounting to 133%ears, only half of the tritium atoms remain, dnese

the rest decay. This fact could indicate the ersteof a greater stabilizing capability of the ment
Because one neutron permanently stabilizes théigosif two protons, while one proton cannot always
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keep two neutrons in the structure. However, thteoli elements in the Mendeleev's table shows that
almost all kinds of atoms (of stable isotopes) hawee neutrons in the nucleus than protons. Arsl thi
indicates a greater stabilizing ability of protons.

3. Thedensity of particlesdistributed in the structure

Based on the considerations about the structuagés#m be formed from ALFA particles, one can infer
that in the construction of atomic nuclei, there @vo types of structures - these types can beddthose
nucleus structure and tight nucleus structure.ditierence between these two types of nuclei stinest

can be illustrated by the hypothetical atomic gtres of lithium nuclefLi and8Li.

The loose structure of the lithium nuclelis is shown in Fig. KM2 and the tight structuretbé lithium

nucleus'Li is shown in Fig. KM3. In a loose structure, {h@tons are located on the diagonals P,1,3 and
P,2,3, while the neutrons lie on the diagonals db&hAnd N,51,53. Neutron number 54 is distant¢o th
diagonal length from protons 1, 2 and 3. In a tgghiicture, the distance between particles isiggbnse
varied, that is equal to the length of the diagamalide of the cube face.

54 53
3
z
1 2
3
51 52
Fig. KMI2 Fig. KIM3
Location of protons and nentrons Location of protons and neutrons

in the atomic model of the TLi nuclens 10 the atomic model of the TLi nucleus

In Fig. KM3, the "green dot in the square” symbedizhe placed additional proton, which of coursesdo
not exist in the nucleus of the lithium atom. Her¢he figure, this additional proton is to helpuyo
understand which type of nucleus is naturally pretéin nature. It seems that the stable struatitke
lithium nucleus can be presented both in one aadther form.

When one more neutron is removed from both strasteshown in the drawings, then they will represent

the structure of the nucleus of the staﬁh]bisotope. But the type of structure, which is siman Fig.
KM3, suggests that there are stable atomic nuatéi feur protons and four neutrons. If such a dtree
really existed in nature and was supplemented avithneutron, it would be then the structure of the

nucleus of théBe beryllium isotope, which is the only stable ¢cgue of this element.

It is known that in nature stabfge beryllium isotope does not exist. On this basisan be concluded
that the tight structure of the nucleus in atomssdaot occur. There is only a loose structurearitloe
assumed that protons and neutrons have only patshells with such radii that ensure the formatba
loose nucleus structure. Tight structures could dsm on the basis of these potential shells. Atlgdey
can not be formed, this indicates the presenceotops and neutrons of such anti-shell, which makes

impossible the simultaneous keeping of the distéeteeen these particles in the ratio &°2 that IS,
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the ratio that exists between lengths of diagondlsade of the cube face. It can, therefore, berasd
that in this way the possibility of creating a tigttomic structure of the nucleus is eliminatedature.

For this reason, the structure of tee beryllium nucleus has the shape shown in Fig4Kidiow.

A

Fig. KIVI4

Location of protons and neutrons

in the atomic model of the *Be nucleus
A - Axas of symumetry and direction

of acceleration

When analysing the structural system of 1Be beryllium nucleus, four ALFA particles can be
distinguished. These are particles, each of whashits own diagonal P, ie it is: the diagonal B,h&
diagonal P,1,3, the diagonal P,4,2 and the diage@aB. Opposite these diagonals P there are
respectively diagonals: N,51,53, N,52,53, N,53,8d &,53,55.

4. Theimportance of the symmetry of the structure.

The stability of the atomic nucleus structure asdccelerating abilities depend to the greatesingxon
the symmetrical structure of the nucleus and omtimber of its constituent particles. The mostlstabe

the nuclei with the least number of componentsh siscthe ALFA particle and tBe beryllium nucleus.

The lithium®Li nucleus does not belong to this group becauseetis no such axis of symmetry with
which this structure system of the nucleus wouldyametrical.
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Fig. KMS
Location of protons and neutrons
in the atomic model of the 5Li nucleus

The symmetrical structure of the nucleus is exg@ s the fact that particles of the same type are
arranged symmetrically in the structure on oppasies of the axis of symmetry. The process of
accelerating such a structure takes place alotgiglst line, parallel to the axis of symmetry.

The structural durability of modelled nuclei sturet was tested using the computer modelling program
AtomStand.exe and working files ato format.*2) Treatest stability of the structure in the modelled

processes was demonstrated by the ALFA partiéethie helium nucled®e. The structure of titBe
beryllium nucleus was less stable and after some (after some number of computational iterations
made) underwent decay into individual particles ksd complex structures. However, before the decay
of this nucleus occurred, there appeared curvatiuttee trajectory of its accelerated motion.

The distribution of protons and neutrons in thedtire of the nucleus and their mutual acceleration

results in a complex form of the vibratory motidrtlee constituent particles. In thele helium nucleus,
the vibrations of the constituent protons and regihave a similarly symmetrical character; as the
structure of this nucleus. The nature of theseatibns contributes to the fact that the accelematicthe

nucleus as a whole is incessantly rectilinear arettd along the axis of symmetry. In e beryllium
nucleus, the situation is similar but there isféedence. Because the beryllium nucleus has mabally
spaced protons and neutrons. This causes thagdacoelerated motion each of these component

particles performs more complex vibrations thathiz"He nucleus. This greater complexity of vibrations
in the symmetric structure of the nucleus in appeate conditions contributes to the loss of the
symmetrical nature of particle vibrations in thelews. The thing is that in nature this destalmiZiactor
may be the influence of other non-contiguous plaicand in the computer, the destabilization e th
modelled process is influenced by the approximaseaxcter of calculations of subsequent positions of
particles during each computational iteration. Be#izing factors in the first place contributethe
curvature of the path followed by the nucleus dmahtto the decay of the nucleus.

In nature, in addition to destabilizing factorsrd are conditions that positively affect the dizadion of
the atomic structure of the nucleus. Such a fasttire existence of the protoelectron medium, wisch
commonly called a physical vacuum. Near the cepaits of protons and neutrons, when they occar in
free state, or when they form part of the structtirere is a large concentration of protoelectrons.
Accelerating proton and neutron capabilities tltateterate other particles towards their centrahisoi
contribute to this concentration. A computer progizsually has limited capabilities, so it is ditficto
model this situation and present it on the scriethe natural world, these concentrations of
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protonelectrons accompanying the protons and nesitonstitute a ballast, which limits their viboais
and the resultant accelerations of the composé#ueof structures.

5. Theimportance of structure configuration

In the atomic structure of the nucleus, its compbrd_FA particles can be combined in various
configurations. Such different combinations, desfiie same amount of protons and neutrons in the
nucleus, resulting in different motility and vargather properties of the nucleus. In one casajubkus
may have the ability to self-accelerate and indiheence of obstacles develop an increasing speed of
movement, and in other cases, the resultant aatielerof the nucleus will be zero. An example ao$ iis

the model of the hypothetical nucleus of {%e carbon atom. Below are presented five versiornbef
structure of thé2C carbon atom.

B)

Fig. KMSa
Location of protons and neutrons
in the atomic model of the 12C nucleus

The nucleus of the carbon atom of version A) hagjtleatest acceleration ability. Accelerates in the
direction parallel to the X axis, and thanks toelker-increasing speed it has more and more charfces
damage during a collision with other nuclei. It d@nassumed that achieving an increasing speedris m
typical for gas nuclei than for solid bodies.
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C) D)

Fig. KMSh
Location of protons and neutrons
in the atomic model of the 12C nucleus

The model of the carbon atom of version C) acctdsrtp a lesser extent. The direction of this
acceleration is parallel to the Z axis. In contrdst model version D) moves in a more complex way,
because it accelerates and simultaneously rofEtesnucleus model version B) does not show thétyabil
to accelerate and it can be assumed that thig isttbcture of real carbon nuclei that exist iruratThis

is indicated by the known properties of carbon a&oamd above all, the ease with which they form
molecules with atoms of other elements and the spiad occurrence of this element in many chemical
compounds, especially organic ones. The ease afilngemolecules with atoms of other chemical
elements is related to low mobility of atom, and thobility of the atom depends primarily on the
mobility of its nucleus.

The nucleus model of the B) version has anothéufeawhich constitutes its disadvantage. It is
characterized by accelerated rotary motion. Thigcsire rotates around the Y axis, it reaches an
increasing rotational speed and eventually breaks.

Similar features as the nucleus of version B) eratterised by the nucleus model of the version Bli¢
difference is that model B1) rotates around thexig an the opposite direction.
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E) B1) 1

4

Fig. KMSe
Location of protons and neutrons
in the atomic model of the 12C nucleus

The presented versions of the atomic nuclé@have different ability to self-relocate. Someeaerate
approximately linearly, while others as a resulthair acceleration get faster and faster, whiell$eto
the decay of the nucleus.

6. Theformation of nuclear structures

The different versions of tHeC carbon nucleus presented in the previous chhpter similar chances to
arise and exist for a certain time under appropanditions. Their duration in a stable form dejseon
many factors. Above all, their formation is a veomplex process. Because this process takes pidbe i
very dense matter in the nuclei of stars, wherdeaunceactions take place.

There is a mixture of protons and neutrons in tdei of stars, and the distances between thetralen
points are of the same order as the size of thugilear potential shells. This mixture is locate@ ivery
dense protoelectron medium, which strongly linis movement speed of protons and neutrons.

In this matter, there are no atoms capable of iogatolecules. Because the radii of the molecular
potentials of protons and neutrons are much, latgar the radii of their nuclear shells. There &tkisre
only isolated particles - protons and neutronsd-their aggregates in the form of nuclei of variat@ms.
These particles can come into being as atoms aatllbeo create molecules only when their rareisess
considerable. And this can happen after the starlaund after the matter is dispersed into spack. On
then will the conditions arise in which moleculatgntial shells will be used to create stable cotioes
between atoms. Then atoms can combine with eaeh atid create molecules; they can also form much
larger clusters.
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After such a rareness of the stellar protoeleatnedium disappears its very high inhibitory effeattbe
proton and neutron movements in the atomic nudléer such a rareness of matter, the conditions are
created in which the atomic decay of many previpstdble atomic nuclei occurs.

However, before such a starburst occurs, atomitensygnthesis processes take place. The simplest
process is the combination of proton and neutrtves& molecules reach the nuclear potential shell of
their neighbours and in this way, they bond witbheather. Their binding shells have similar ras,the
nucleus of hydrogen isotope — deuterium is forntleak, has the ability to self-accelerate. In the
protoelectronic medium, which is the inside of ¢har, the ability to accelerate such a deuteriuciaus
is effectively inhibited. There are other similadgmbined pairs of particles nearby, so they cailyea

connect to each other and form the helium nuc‘felﬁ as shown in Fig. KM1.

In the protoelectron centre of the star interioiseaatomic nuclei, which in other conditions easil
undergo decay. Here, the decay of such nucleicotoponents is protected by the inhibitory effecthaf
medium and the high density of other complex pigiand their components - protons and neutrons.
Hence, atomic nuclei of hydrogen - tritium, consigtof one proton and two neutrons, are easily éarm
In Fig. KM6a these nuclei are schematically depiaie the plan of two cubes - these are particlekeda
as 2,53 and 54 and 1, 51 and 52. From these taleirafter they are joined together, the nucleuthef

%He helium isotope forms.

Fig. EMGa. Two nuclel of 3H titium atoms
before the formation of the helimmn atom ﬁHe

The nucleus of th@He helium isotope can be formed in the form of masistructural systems. Below are
diagrams of two, in a sense, ideal structural systd-ig. KM6b presents a symmetrical version of

the®He helium nucleus structure. In this version yon see the connection of tifele nuclei, with the
diagonal P,1,2 being common for both these systems.
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Fig. KVG6h. Formation of "He atom nucleus
from two nuclei of hydrogen atoms - tritiun dH -
svinmetrical version

It may seem that such a structural system showld hagh stability. But in reality, it is not. Suehsystem
is stable in the interior of the star, but in thentmatter, the instability caused by the too largenber of

neutrons in the structure is manifested, followgdhe nuclear decay diHe. It should be noted that by
looking at this structural system one can guedsiiatrons probably do not have a nuclear potestiell

with a radius that would bind neutrons with eadireotat the distance that exists between neutron$81
and 52 - 54. This means that in such a systemitiagnlg of protons and neutrons together is notlstab

enough.

In Fig. KM6c, one of many possible asymmetric sl ®He nuclei systems is depicted. This system is
however characterized by the particular featuréribatrons 52 and 54 are spaced apart from eaeh oth
as components in the ALPHA particle. It might sdéat this system is also stable under different
conditions than inside the star, but it is not.
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Fig. KM6e. Formation of "He atom nucleus
from two nuclei of hydrogen atorms - tritium 3H -
asviunetical version

Stable systems arise when the number of neutrahpramons is congruent. This is particularly so whe
the total number of atomic nucleus components idange. With a small number of components in the

nucleus of the atom, some kind of deviation occasdor example, theHe helium atom with the surplus

of one neutron is then unstable.

Considering the number of isotopes in particulamants, it is difficult to notice any regularityeBw is
a list of stable isotopes in elements with an atomiimber from 1 to 54.

1. hydrogen IH, g,

3 lthum  °Li, 'L,

4. beryllm 9:E‘:-E,

3. boron IDB, 11]5’:-~

6. carbon IEC, 13(1

7. nitrogen 14N, P,

8. oxEygen 160, e} IED,
9 fluorine  U°F,

10. neon EDNE, 211‘~Tn3. 22NE,

1&

. helnmn 3HE, 4HE!..

B,

M, W, “Wn
7 41

By B Mg

. phosphotus 31P,

alfie | g Bg Mg

Cchlorine  22C1L P,

. argon 364-'3._1', 384-'1'-.1: mﬁ.r,

. zodim
. manganese
. alutminium

silicon

Stable 1sotopes of elements with an atomic number from 1 to 18 are on pages
from http://chemistrv-reference.com/q_elements.asp?language=pl&Svinhol=H
to hitp: /chemstiyv-reference.com/q_elements.asp?langnage=pl&Symbol=Ar
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18 potassium 3QK, '}'HK~

20, calcium ~ PCa, ¥ Ca, PCa, ¥Ca, %Ca,
21 scandiumn 45&:,

22 ttanmm  OTi, PT1, i, ¥, U,

23, vanadium le,

24 chromim ~°Cr, *2Cr, #3Cr, 2y,

25, manganese jj]fn."]:n,

26, ron 54PE, jﬁFe. j?FE, jEFe,

27 cobalt  *Clo,

28 nickel %2, OUp%, O1n%, 54, O,

29 copper rjECU., rjjCu,

30 znc  %¥Zn, %7Zn, % Zn, 3zn, U7n,

31 galium  %Ga, T Ga,

32, germaniim ?DGE, TG ?EGE, MGE,

33, arsenic ?jﬂs,

34, zelenum MSE:, e, ?TSE, ?ESE, 80z,
35. bromine '~ Br, > Br,

36, krypton ?EKr, gy, 82Kr, 83Kr, By, ErjKr,

Stable 1sotopes of elements with an atomic number from 19 to 36 are on pages
from http://chemistry-reference.com/q_elements.asp?language=pl&Symbol=k

to http://chemstrv-reference.com/q_elements.asp?language=pl&Symbol=Ekx

37 rubidium  *°Rb,

28, strontm EdlSr, Sﬁsn E?Sr, EESr,

39 yirium Y,

40, zirconum  *UZr, " Zr, 2Zr, *7x,

41 niobium Wb,

42 molybdenum QEMO, 941-1{[0‘ ngo, gﬁMo, Q?MO., QEMO,

43, technetum ---

44 ruthemum gﬁRm ggRu, 99PULJ,, 1I:"]Ru, mlRu. 1I:I?':Eihu,, 1D4RU,,

45 rhodium "R,

46 palladivm  1%%pd, 1Mpg, 10°py 106py 108py 0py

47 sitver  Wag Wag

48 cadmum 1°°Cd, 1®cg, 10¢q, Meg, Miog, Moy,

49 imdium  In,

S0 tin 112511, 114511, llan.. llﬁsn, ll?Sn, IIESH, llgsn, IEDSIL IEESH, 124511,
51. antimony 215, 1#sb,

52 telurium  20Te, 122Te, 1297 125 1267,

53 iodine 1271,

54 zenon 1245(&, 1263&, 1856, 1293{:&, IEDKE, 1313{:&, 1323{&, 13%5e, 1363{&,
Stable 1sotopes of elements with an atomic number from 37 to 54 are on pages

from http:/chemistry-reference.com/q_elements.asp?language=pl&Symbol=Rh
to http: //chemistrv-reference. com/q_elements.asp?language=pl&Symbol=Xe
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If there any regularity occurs, it is difficult see. Probably deciphering of the regularity coddlbne by
a properly constructed computer program. This lartitay serve as a kind of basis and introduction fo
someone who will be interested in the subject enfthure. The most important thing to note is thahe
case of elements with a small atomic number, tigigepes that have the same number of protons and
neutrons or have a slightly higher number of nengrtan protons are stable. There are very few such
situations in the elements with a large atomic neimb

The construction of atomic nuclei of elements vatlarge atomic number is quite complex and such
nuclei for a given element can exist in severasiggrs. In the structure of the nuclei, one caredta
existence of the basic building stuff in the forfrttee ALFA patrticle structure. But such structufdlFA
systems in the outer regions of the nucleus carobeected in different ways. Below is one of the

versions of thé:’GFe iron nucleus model.

Vi 11 14
4
5 12
1 A3 Z
5 1%
4 wh]
12 15
7
7 19
2 1 [
10 17
5 05
13 oE X
0 2 4
1
) 20
2
3
3 3

Location of protons and neutrons in the atomic model of the S6Fe

This is one of the many versions of one of the &iable isotopes of this element.
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Conclusion - Information for futureresearchers

In order to see the physical processes that oondinei atomic nucleus, to see the structure of tivéens,

you can only apply the principle of logical infecen|t is in this way that the author tries to shtbe way

to those who are interested in the structure ahatdn the process of understanding the structure o
atoms, building of models using a computer progrfamexample, AtomStand.exe*2) can help. Using the
computer program, you can arrange protons andor&itnodels in three-dimensional space. Using the
created structure, you can study its behaviour.

The behaviour of the atomic models being constcuctntradicts one of the fundamental physical laws
the law of conservation of energy. For more tham ihwndred years, physicists have learned that this
physical law is inviolable. However, logic indicatihat this law has a limited scope of activityisTlaw
would be right only one hundred percent if protand neutrons gave acceleration to other particles,
which when changing the distance would changeerstime way, that is, it would be described by the
same mathematical function. But then protons amdrors would not be different from each other
however such a situation in nature does not eRestause protons and neutrons differ from each other
precisely because they accelerate the neighboparigles in a different way. On the other handemwh

they form together a durable, stable structuralesysfor example in the form of tiele helium atom,
then such a system is capable of automatic actelgr@nd achieving ever higher speeds of motion.

By examining the acceleration of the models ofaagiatoms, one can state the occurrence of arcertai
dependence. Namely, the ability to self-accelestitectural systems is also the reason for the detcay
many of these systems. This is one of the reasbgomly a small number of stable isotopes of each
element occurs. The acceleration of the systengiwisicomposed of a large number of particledias t
cause of increasing the speed, but also the rdastime formation of very complex vibrations of the
component particles in relation to each other.thisrreason, atoms with a high atomic number aehiev
relatively low velocities, because then during pnecess a part of the automatically generated gnerg
instead of the linear acceleration of the entisgesy, is converted into the energy of vibrationthef
component particles of this system.

*1) Details on the potential shells and the pritespon which the mutual accelerations of the cturestits
of atomic particles are based, are presented impRls paper "Constructive field theory - brieflylatep
by step” omttp://pinopa.narod.ru/KTP_ybdf.

*2) The modelling program AtomStand.exe along witbrking ato files can be copied on
http://pinopa.narod.rdtomStand.zip The ato work files related to the topic of tiecée can be found
there in the Akcleracja.zip collective file. Thene there examples of building the structure oésav
atoms and their isotopes. In these examples, tti@ iparameters of particles - components of stmad
systems are recorded. After starting the procegg@faction of particles with each other, you stop the
process at any time and create a new file, thuisdfithe new locations of particles in space. Tlageealso
stored speeds that these systems achieve afteoitiqguter has completed 1000 computational iteration
These parameters are shown there in the name wofditkéng files, for example,
Ferrum_56Fe_T1000_V5,3.ato.

Bogdan Szenkaryk "Pinopa”
Poland, Legnica, 2018.08.04.
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