Ring structures of atoms and molecules
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ABSTRACT

Knowledge of structureulesof the atomic nuelus and the properties of vortex electromagnetic field allote useate
relatively precisely thestructure of individual atomsand moleculesProperties of atoms are largelysdebedby the
structure of their electron shells. However, the standard had@omsdoes not allow dne this structure exactly. New

theory VFRT (vortexfractatring-theory) can solve this lack. Theory VFRi$esfractal ring structure of the electron, the
proton and the neutron, and can describe the inner structure of atociet. frractal descriptions of Nature are very
promising. The atomic nucleus can be built from the ring protons and neutronsmélibeory assumes that the
arrangement of electron shells arises from the structure of the atomic nucleus. Electronsiramerbibtaround the

atomic nucleus, but each electron levitates with the corresponding proton of the nucleus. The levitati@tvsmdthe
electron and the protds formed by an electromagnetic vortex structliteeoryVFRT expands understanding oéure

through a new perspective on the evolution of lifeless nature using a vortex, fractal and ring substructures with self
organization, from quarks, electrons, protons and neutrons, atoms, molecules, to the structure of complex organic
compounds.

Keywords: vortexfractatring-structures, covalent bond, models of atoms and molecules, atom of hydrogen, molecule
of water, ring structure of graphene

1. INTRODUCTION

A scientific theory is a welsubstantiated explanation of some aspect of the natural watldstacquired through the
scientific method and repeatedly confirmedhrough observationand experimentation Typically, before a scientific
theory can be created hgpothesisnust be developed which is a supposition or proposed eiglarthat is formed on

the basis of limited evidence as a starting point for furthstigation. Inphysics the term theory is generally used for

a mathematical fragwork, which is capable of producing experimental predictions for a given category of physical
systems.

Most of our knowledge of the electronic structure of atomshess obtained by the study of the light given out by
atoms when they are exited. The light that istediby atoms of given substance can be refracted or diffracted into a
distinctive patern of lines of certain frequencies and create the line specfrtira atom 1].

Fractals seem to be very powerful in describing natural objects on all scalgal Bimension and fractal measure are
crucial parameters for such description. Many natural objects havsired@Hrity or partiaiselfsimilarity of the wiole
object and its part].

The classical approadh particle physicss basedon the fact thathe electrorhassome parameters likeharge mass,
etc. but does not hava structure.The electron iscalculated agoint particle having magnetic properse First and
second ionization energied electron shellare described ifil] and basics offractal physics arelescribed in2].
Theory VFRT[3] usesthe electronas fractal particle with a toroidal (ring) shapewhich is formedby ring fractal
substreturesconnected to each other bgrtex electromagnetidields. The atomic nucleusan be builtfrom thering
protons and neutrons. Protons and neutrons consist from guaidts are inside their ring&luonbondbetween proton
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and neutron quarks is slva on Fig.1.Substructures of atoms created frpmtons and neutrons are oigR2 (red rings
are protons, yellow rings are neutrons). Nuokeatomswith substructuresn Fig.2are shown on FidO0.

neutron

Fig.1 Gluonbondbetween proton and neatr Fig.2 Substructures of atoms created from protons and neutrons

2. INNER AND OUTER SPIN

In the ring structuref the particles it ipossible to unambiguously defitieeir own(inner) spin of each particlelt is
based on the diotion of rotationof the ringandthe direction ofotation ofits ring substructure¢see Fig3).

Direction of rotationof substructuress identicalto the direction oflectric field lines It determines the directioof

electrical energy flown the axis of rings. Electrors, protors and neutrors havethe sameinner spin In atomsthe same
direction of the flowof energyallows to assemblthe particleson a common axisAntiparticleshave theoppositeinner
spin(seeFig.3).
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Fig. 3 Innerspins of ekctronand positron Fig. 4 Quterspins of 2 electronpinout, spinin)

Besidesto own innerspin ofrings, which we call internal”, we can definghe spin of'external, which determineshe
spinrelationshipbetwee tworing particles

All threeringsin Fig 4 have the samimner spirs. Electricfield lines passes througim the same directiorRelative to
each othethey have the oppositeouterspirs. From the perspective die middlering (proton), we seéhe enegy going
out (spirrout) from the electron on the leihdgoing into the centrating (spinin). Whenwe lookfrom the middlering
of the protonto the ringelectronon the right we see theenergyoutputfrom the middlering (spinout) and theenergy
entkeringthe rightring (spirrin).

Thus we see thatvo particleswith the same inner spican havehe opposite outer spins (a differgrarspective from
the protonto two electronsn Fig.4). For the constructionf the atomds crucialto havethe structue of atomic nuclei

Thereforewe will determine thexternal spirfrom the perspective dhe protonThe left and rightevitating electrons
have the opposite outer spifsee Figd). It is Pauld exclusion principleElementary particlewith oppositeouter spins
attracteach other regardless of the safrtheir chargesif there is common flow of energy through them.



3. LEVITATION OF THE RING ELECTRON

The ring dectron levitateswith the ring protonat a distance whicls determinedby a balance betweeattractive
(electrical) and repulsive (magnetfoyces and with magnetic influence of the neutron.

The position of thelectrons in theslectronshellsis notdetermineonly by forcesof the correspondingroton but also
by other influencetike force efect of otherelectrons irthe surroundinghells forces of attractiomf the otherpositive
protors, and repellent forces of neutrons by their magnetic fields.

In a new ring model of the hydrogen atom with a levitating electron there is attractive ®oalesm F.@mnd cepellent
magnetic forcd-_ between the proton and the electron:
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For levitatingdistanced = d, = 5.29 10" mandn = 1 [3] isF = 0. Eq.1 is valid for point eledrons and protos. For the
electron with radius. :
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The hydrogen atom can have special levitation ¢&t@) with d=0. Size of the hydrogen@m is determined by radsu
of the electrorr. =2.6 10'* m (seeEg.15). This wusual levitation withd=0 hasthe atom of heliumtoo. There is
magnetic repellent influence of two neutrqase Fig5).

Fig.5 Levitating electrons in the hydrogen atowbeuterium, tritium and the helium atom (red rings are protons, yellow rings are

neutrons, blue rings are electrons)

lonization energyeio which must be added to the electron of the hydrogen to be free:
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4. QUANTUM MODEL OF THE RING ELECTRON

On the circumference of the double lomside of the toroidal electrowith the radiusre [3, 4 have to ben of de
Brogl i eds amaquartuenmymber)svhich are created\byub-electrons with massw/N:
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wherevenis velocity of the sulelectron with masew/N andon quantumleveln:
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EnergyE;, of ionization is inbalance with kinetic energl: of rotation. For the levitation distanck in the hydrogen
moleculeion Hy*:
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The Bohr radiuss has the same size as the distamce 5.29 106* min our vortex-fractatring model [3]. The distance
D between the two protons inbHs D = 2d, = 10.6 10 m

Forn=1 the radiug of the dectron is:
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The calculatedadiusof the hydrogen atoris in the rangef experimentallymeasuredralues:2.57 2.8 x 16 m. The

electronis not orbitingthe proton butt is asystem offractal substructuresf the electrorwhich rotatearound the proton
with the doubldoop structurd3].

For highern the electron can berapped intd- double loopg1 <=L <=n). Thiswrapped electnas (see Fig6 and Fig.§
with L=n can have a smaller radits:
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Fig.6 Wrapped electron doubleops with quantum number from n=1 to n=4

5. THE SPIN OF THE RING ELECTRON

It was discovered in 1925 that the electron has properties corresponding to s Bpinspin of the electron is defined
as angular momentum:
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whereme is the mass of the electron, is the radius of the electron ahlds number of substructures inside the structure
of the electronFor quantum number=1:
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The result in22) is in coincidence with the generally equation for the spin, wimeig spin quantum number

Fig.7 Double loomf theelectron

The structue of double loop electron far= 1 is on the ring surface (see Fig. 7). On Fig. 8 is wrapped electron which is
as wellonthering surface.

Fig.8 Topology othewrapped ring electrorL(= 4)



6. WAVETPARTICLE DUALIT Y

Wavé particle dualityis the fact thaeveryelementary particléfor example the electron) guantm entity (for example
the photon) ehibits the properties of not onparticles but also waves-or example, the electron has both properties at
once.

Fractal ring structure of the electron has masd inner kinetic enegy which is accumulated in the rotation of the
electron andts substructuresRotation of the kectron induceghe creation hisvortex magnetic field An electronhas
matter(with mas$ andenergy ofvortexelectromagnetic field at the same tiriiéhen arelectronpasseshrough the two
holesits masspasses only througbne hole Its vortex electranagnetic fieldpasses throughoth holessimultaneously
Electromagnetic fieldthen interferdbehindholes Interferenceof vortexfield affects the positioof the electrorbehind
holes Electromagnetic ertexfield is divided into twovortexsubstructures. Eaclortex substructurpasses through one
hole.
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Fig. 9Wava particle dualityof the photon

Two electromagnetic vortex pair can create a ring structbi@ne photon (see Fig.9). More vortex pairs can create
vortex energy structure of light. The envelope of this vortex energy structure has wave behavior.
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7. NUCLEI OF ATOMS

The atomic nucleus can be built from the ring protons and neutrons using the folioveis{3]:

1) Two parallel protons with opposite outer spins are connected on the same axiarddwnected together by
nuclear forces.

2) Two protons with different axes can be connected via the coupling neutron.
3) On one axis can be maximally two protomsl &wo neutrons and two electrons with opposite outer spins.
4) Between two parallel protons can be inserted next one or two neutrons to form isotopes.

The combination of these four basic rules can create any real structhe raicleusNucleons in the nleus are not
arranged in the shells @scase of electrons, but forgpherical substructures with a maximum of 10 nucleons. Nuclear
forces can bind only a small number of neighboring nucleons. Spherical substructures of the nucleus (GS-globe sub
structure) are sequentially occupied by pairs of preteutronwith 2, 3, and4 pairs(see Fig.2 and Fig. 10These GSs

are connected via two parallel protons into more complex units. GS with a maximum occupation of nucleons is an
extremely stable part of the cleus They create thatom with a completely filled electron levéla nobelgases)

Direction changes of first ionization energid$ follow changes in thepherical substructureGS in Fig.10. There is
relationship between the size of ionization eyeagd the structure of nucleus.
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Fig.10 Nuclei of atoms from Li to Kr (red rings are protons, yellow rings are neutrons)



8. MOLECULES

To the chemical bonds belongs a covalent bond between atoms in the molecule of hydrogen. Bgthotgin
electrons with opposite outer spins are bound together by a common vortex electromagnetic field kee Fig.
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Fig.11 Covalent bond in theydlrogen moleculétopological modeWith two double loop ectrong

At covalent bonds we caristinguish two types of bonds, band and ~ b olB)d (Bsoened Fsiigg.ma O c
two electrons with the same radius and °~ bond consi st
affect the levitation distance (see Hig).
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Fig.12 Two types of ovalent bondli a n d



Current knowledge shows the water molecule by several models. We know from experiments the exact distances
between the hydrogen atoms and the oxygen atom, and theilranfile. None of these models is able to explain their
mutual position, distances and this angle

Fig. 13 Topological models of water molecule with unwrapped and wrapped ele¢tezhsings are protons, yellow
rings are neutrons, blue and green riagselectrons)

VFRT theory can view the structure of the nuclei of oxygen. Now we are able to understand and explain the position of
the individual electrons in the shells of the oxygen atom and the hydrogen atoms. 13, Rltgge angle between the
hydrggen atoms i s not 120 A, because additional attracti:
protons with the same outer spins are not includéd angle is 105

Animation of water molecule can be foundldtps://youtu.be/TrinHgBvnI8

Recently,a referencematerial isthe graphene Classicalchemistry showsus the grapheneas spheresirranged into
hexagonsbut it doesnot explainhis exceptional qualitieRing display of atoms andheir connectionin a side view
shows ughe electrons whiclare located in one planabove and below theuclei of carbon atomgsee fig.14) This
parallelplacementn one planallowseasy movement dgheseelectronsacross the surfage thegraphene
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Fig.14 Topological structure tfiegrapheme (top and side view)
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