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Abstract: Here, using the theory of electrical-quantum modelling of the neutron and proton as a three-phase
alternating current electrical generator, we will analyse the proton decay and the inverse neutron decay and
determine the following subatomic particles, Dproton, Protoniu, Dneutron and Neutroniumd; as shown below:

NEUTRON PROTON DPROTON PROTONIU
MASS (MeV/c?) 939.56 938.27 651.78 253.44
MASS (Kg) 1.67510°% 1.67210°% 1.1610°%7 45110728
ENERGY (J) 15.06 10" 15.03 10" 10.410™" 4.06 107"
FRECUENCY (Hz) 2.2710% 2.2610% 1.5710% 0.6110%
TEMPERATURE (K) 10.9110™ 10.89 101 7.5310™ 2.8910™
DNEUTRON NEUTRON NEUTRONIUMD
MASS (MeV/c?) 1140.33 939.56 443.10
MASS (Kg) 2.0310°% 1.675107 7.8910728
ENERGY (J) 18.2710™" 15.06 10" 7.0910"
FRECUENCY (Hz) 2.7510% 2.2710% 1.06 102
TEMPERATURE (K) 13.23 10" 10.9110™ 5.13 10

Keywords: cosmology; astronomy; astrophysics; background radiation; Hubble’s law; Boltzmann's constant;
dark energy; dark matter; black hole; Big Bang; cosmic inflation; early universe; quantum gravity; CERN; LHC;
Fermilab; general relativity; particle physics; condensed matter physics; M theory; super string theory; extra
dimensions.

1. Introduction

It is important to make clear the fundamental reason that led us to develop this model of the
neutron and proton as a three-phase alternating current electric generator, which we will describe
below.

At a macroscopic level, if we add the mass of 2 bodies that have 5 kg each, the sum corresponds
to 10 kg, that is:

5kg+5kg=10kg.

At a microscopic level, quark level, if we add scalarly the mass of the valence quarks inside a
neutron or proton, the sum is not the mass of the proton or neutron.

For the neutron, we have:

md + md + mu # Mn
where md is the mass of the D quark, mu is the mass of the U quark and Mn is the mass of the neutron.

It is important to note that at the macroscopic level, it is true if we add the masses of the bodies
scalarly, but at the microscopic level, we cannot add the masses of the bodies scalarly, especially if
we are at the quark level.

This discrepancy that we have described is what motivated us to develop this paper, simply to
demonstrate by means of a vector sum, using the theory of three-phase alternating current electric
generators, that the following relationship is true and holds:

md + md + mu=Mn

Being the sum of md + md + mu, a vector sum.

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.
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Let's analyse 3~ decay.
Neutron - Proton + e~ + v+ AE
Mn = 939.56 MeV/c?

Mp =938.27 MeV/c?

Me = 0.511 MeV/c?

If we consider that at the quark level, the scalar sum of masses is not valid, then the value of AE
is incorrect.

Taking into account the concept described, we will vector analyse proton decay and neutron
reverse decay to predict new subatomic particles. We will also show that these new subatomic
particles have a non-zero charge scalarly, but vectorially the net charge of these particles is zero.

Relationship between a Three-Phase Electric Generator and the Quarks-Antiquarks-Gluons Inside a Neutron
and Proton

According to Max Planck, science is not only about discoveries, but also about changing the way
we think, we should not be afraid of the unknown and we must feel free to follow our curiosity.
Following this premise, we are going to develop this theory.

It is important to make clear that the interpretation we use of the structure of quarks does not
correspond to QCD theory, it is a personal interpretation. In other words, this theory is outside the
formal theory of quarks and gluons (QCD), it is totally personal.

The main idea is to try to demystify the realm in which quark-antiquark-gluon interactions
dominate, presenting an alternative theory that contributes to the formal QCD theory.

Whenever we analyse scientific literature, articles, papers, that are related to collisions of
subatomic particles, we see that in the collisions of subatomic particles, pairs of particles of matter
and antimatter are produced, this always happens, fulfilling the principle of conservation of energy.

Taking into account what has been stated, we are going to consider matter and antimatter to
develop our theory. We are going to propose the following model for the neutron and the proton.

Here we put forward the hypothesis for a neutron, as a quark-antiquark-gluon interaction, and
not as represented in the formal theory of QCD, as a quark-gluon interaction. See figure 1

NEUTRON
B

INTERACCION 1
RR
BE
GG
INTERACCION 2
RB BR GR
RG BG GB
ANTIMATERIA

Figure 1. Electrical model of the neutron considering matter and antimatter.

Where D corresponds to the D quark and D corresponds to the D antiquark.
Where U corresponds to the U quark and U corresponds to the U antiquark.
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The gluon interaction is given by (R, B, G) and (R, B, G).

Here we put forward the hypothesis for a proton, as a quark-antiquark-gluon interaction, and
not as represented in the formal theory of QCD, as a quark-gluon interaction. See figure 2.

Before continuing, let's explain why the UU and DD dipoles do not annihilate each other.

When we developed the paper titled: Theory of the Generalization of the Boltzmann’s Constant
in Curved Space-Time. Shannon-Boltzmann Gibbs Entropy Relation and the Effective Boltzmann's
Constant; at the end of the paper, we show that the up quark and down quark, with a temperature
of the order of 10 K, have a space-time contraction factor of the order of 10¢, in other words, the
space-time envelope that surrounds the quark acts as a shell, like a protection, preventing the U quark
and the U antiquark from annihilating each other, the same happens with the D quark and its D
antiquark. , avoiding its annihilation.

This happens only at the quark level, as matter increases in complexity, this space-time
protection becomes weaker, which leads to matter-antimatter annihilation.

PROTON
B

INTERACCION 1
RR
5B
GG

INTERACCION 2
RB BR GR
RG BG GB

ANTIMATERIA

Figure 2. Electrical model of the proton considering matter and antimatter.

In figure 3 and 4; we are going to represent a three-phase generator.

THREE-PHASE GENERATOR

X ' z
L1 L2 Ls
Ix Iv Iz
XI YI zl

Figure 3. Three phase generator.
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If we look at figures 3 and 4, which correspond to the electrical circuit of a three-phase generator,
we see that the electrical circuit of a neutron represented in figure 1 and the electrical circuit of a
proton represented in figure 2, have an identical diagram. Basically, the difference is the following,
in a three-phase generator, the pairs, XX', YY' and ZZ' have the same frequency and in the case of a
proton and neutron the DD pairs have twice the frequency of the UU pairs.

Figure 4. Three phase generator.

IN

In figure 5 we are going to represent the diagram of the standard model of particle physics.

Standard Model of particle physics

Standard Model of Elementary Particles
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Figure 5. Standard Model.
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5
FIRST FAMILY Up TIMES DOWN TIMES ELECTRON TIMES NEUTRINO Ve
MASS (kg) 4.1010 * 8.5510 % 0.910 10 ~* 3.92 10 %
ENERGY (J) 3.6010 7.6910 © 0.81910 ™ 3.52810 "™
FREQUENCY (Hz) 5.5610 % -2 11.60 10 * 10 1.2310% 2180451 5.3210™
TEMPERATURE (K) 2.6710™ 5.57 10" 0.593 10" 2.5510°

Figure 6. Characteristics of the up and down quark.

In figure 6, it represents the characteristics of the up and down quark, we can see that the
frequency of the down quark is approximately double that of the up quark.

If we rotate the rotor of a generator, this induces a variable magnetic field in the stator and this
generates a three-phase sinusoidal voltage, out of phase by 120 degrees, as seen in figure 7, that is the
operating principle of a generator.

AV

V2

Figure 7. Three-phase voltage generated with a phase shift of 120 degrees.

In analogy to what happens in a generator, in the proton and the neutron, the DD dipoles vibrate
at approximately twice the frequency of the UU dipoles. Continuing with the analogy, the dipoles,
XX', YY" and ZZ' in a generator would be analogous to the dipoles DD, DD and UU in a neutron and
the dipoles DD, UU and UU in a proton.

If we consider that the voltages, VL1, VL2 and VL3 are the result of rotating the rotor, which
produces a variation of the magnetic field and ends up inducing and generating the voltages in the
stator, continuing with the analogy, we can say that the dipoles DD, DD and UU in a neutron and the
dipoles DD, UU and UU in a proton, is the result of a variable magnetic field that is generated from
the interaction of quarks and anti-quarks with gluons, precisely this mechanism makes protons and
neutrons generate their mass and are self-sustaining, this is the mechanism that allows the existence
of hadrons.

Let us remember that Maxwell's fourth law does not say that a variable magnetic field produces
a variable electric field and thus repeats itself indefinitely, precisely through this mechanism a photon
is self-sustaining, we can say that a photon has infinite life, and we can confirm this with the CMB
which is the result of primordial photons.

The dipoles DD, DD and UU in a neutron and the dipoles DD, UU and UU in a proton, are also
out of phase with a phase angle that we are going to determine, the nomenclature of the gluons (R,
B, G) and (R, B, G) serves to remind us that the Interactions between quarks and gluons are vectors.

Taking into account the statement, in Figures 8 and 9 we are going to represent the intrinsic
interactions of the neutron and the proton.
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NEUTRON
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
DDU D D u D D D D u U
bby D D u D u D u D D
RBG R B G B G R G R B
Figure 8. Neutron.
PROTON
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
DUU D u u D D u u u u
DUy D y u y y D y D y
RBG R B G B G R G R B

Figure 9. Proton.

Figure 8 and 9 represent the interactions that exist in a neutron and a proton, divided into
interaction 1 and interaction 2.

Interaction 1 represents direct interactions between quarks and antiquarks and interaction 2
represents cross interactions between quarks and antiquarks.

Next, we are going to analyse the frequency; We said that in a three-phase generator, the
frequency is always the same, we also said that the frequency of the down quark is approximately
double the frequency of the up quark. We are going to analyse precisely that difference in frequency
and its interpretation.

The analysis that we are going to perform is important for the following reason, when we
perform a vector or phasor operation that has the same frequency, we do not have problems, but
what happens if we are going to perform a vector or phasor operation with operators that have

If we analyse figure 9 - proton, we observe that interaction 1 between quarks and antiquarks,
direct interaction, are carried out at the same frequency.

Again, if we analyse figure 9, proton, we observe that interaction 2 between quarks and
antiquarks, cross interaction, in analogy with interaction 1, the frequency difference between quarks
and antiquarks, does not represent a drawback in energy exchanges.

INTERACTION 2
R B RB GB RG RB B RG [BR BG 6GR BR 6B [6R [RGB
pufl bu DU U DU DU DU u
R G RG R B BG RG BR BG GR BR GB GR RB GB R G
DU D U D U D U D U D U D U D U

RBG

DUU [B R BG RG BR BG GR BR GB GR RB 6B RG RB Bl

puu [upf|l up uD uD uD uD uD U D

RBG
B G BR BG GR BR GB GR RB GB RG RB BG RG BR
uUu U u uu U u U u uu uu U u
G R GR BR 6B GR RB|/ 6B RG RB BG| BRG BR BG GR
ubofl ub uD D U D uD D U D
GB GB GR RB GB RG RB BG RG BR BG GR BR GB
vufl vu uu u uu uu Uy uy

Figure 10. Cross-gluon interaction in a proton.


https://doi.org/10.20944/preprints202405.0023.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 May 2024 doi:10.20944/preprints202405.0023.v1

In figure 10 we represent the energy exchanges between quarks and antiquarks and we see how
the gluons act.

In blue we represent the quarks with the frequency of the Down quark and the associated gluon
also in blue, when the energy exchange is carried out so that one quark becomes another quark.

In yellow we represent the quarks with the frequency of the up quark and the associated gluon
also in yellow, when the energy exchange is carried out, so that one quark becomes another quark.

We can represent the statement in Figure 11. We see why the exchange of gluons so that one
quark becomes another quark does not represent a problem with frequency.

R GB R RB [BG
D D D U

I I
IC 16

Figure 11. Represents a quark transforming into another quark through the exchange of gluons. In
blue represents the frequency of the down quark and in yellow the frequency of the up quark.

Quark U B transform quarks U G through gluon exchange G B, at the up-quark frequency,
yellow.

Quark D R transform quarks D B through gluon exchange R B, at the down quark frequency,
blue.

Taking into account what has been analysed so far, we can propose vector or phasor operations
as valid, in analogy to that of a three-phase alternating current generator, which works with a single
frequency.

It is the exchange of gluons, which is carried out at the appropriate frequency, allowing one
quark to become another quark; it is this mechanism that allows us to perform a vector or phasor
sum, as if this entire mechanism worked at a single frequency.

2. Electrical-Quantum Modelling of the Neutron as a Three-Phase Alternating Current Electrical

Generator
NEUTRON
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
DDU D D ] D D D D ] U
bbu b D u D u b Y] o] b
RBG R B G B G R G R B

Figure 12. Neutron.

We are going to work with Figure 12 to create our electrical model of the neutron as a three-
phase alternating current electrical generator.

The dipole DD is analogous to L1 and RR is analogous to the current flowing through L1.

The dipole DD is analogous to L2 and BB is analogous to the current flowing through L2.

The dipole UU is analogous to L3 and GG is analogous to the current flowing through L3.

We see that there are two types of interactions.

Interaction 1 or direct interaction and interaction 2 or cross interaction.

We said that down quarks have one frequency and up quarks have another frequency; Thanks
to gluons, vector or phasor operations cease to be a problem, making it possible for a quark to
transform into another quark, of the same frequency, thanks to the exchange of gluons. It is an
amazing mechanism. We can see this mechanism in figure 10.

In analogy to a three-phase alternating current electric generator, we are going to represent
interaction 1 and interaction 2, using vectors whose resulting vector is null. In this way, we are going
to simulate a neutron as a three-phase alternating current electrical generator.

In Figure 5 of the standard model, we see that the up quark has a mass of 2.2 MeV/c? and the
down quark has a mass of 4.7 MeV/c2.

Taking these values as reference we are going to make our vector diagram of the neutron.
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Quark Down =4.7 MeV/c2

Quark up =2.2 MeV/c?

It is important to make it clear that all interactions are vector, although we do not represent them
as such in the figures.

NEUTRON
B R(DD)B

B(DU)G

R(DU)G

Figure 13. interaction 1 of the neutron.

Interaction 1:

If we analyse figure 13, star connection, we see that the following vector sum is null:
R(DD)R +B(DD)B + G(UL)G =0

If we analyse figure 13, triangle connection, we see that the following vector sum is null:
R(DD)B + B(DU)G + R(DU)G =0

This is telling us that the net charge in interaction 1 is zero.

R(DD)B

NEUTRON

B(DD)R

R(DD)B /

6(UD)B

G(UDR

G
/ B(DU)G / U R(DU)G

R(DU)G

Figure 14. Interaction 1 & 2 of the neutron.

Interaction 2:

If we analyse figure 14, we observe that the following vector sum is also null:
R(DD)B + R(DU)G + B(DD)R + B(DU)G + G(UD)R + G(UD)B = 0

This is telling us that the net charge in interaction 2 is zero.
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Taking into account interaction 1 and interaction 2, the total net charge of the neutron is zero, as
appropriate.

Knowing that the total mass of the neutron is 939.56 MeV/c?, we are going to calculate the mass
content in each interaction:

R(DD)R = 8.6 x 9.8486 = 84.69 MeV/c?

B(DD)B = 8.6 x 9.8486 = 84.60 MeV/c?

G(UU)G = 4.0 x 9.8486 = 39.39 MeV/c?

R(DD)B =10.2 x 9.8486 = 100.45 MeV/c?

R(DU)G =10.2 x 9.8486 = 100.45 MeV/c?

B(DD)R =10.2 x 9.8486 = 100.45 MeV/c?

B(DU)G =10.2 x 9.8486 = 100.45 MeV/c?

G(UD)R =16.7 x 9.8486 = 164.47 MeV/c?

G(UD)B =16.7 x 9.8486 = 164.47 MeV/c?

(2x(8.6) +4.0+4(10.2) +2x (16.7) =95.4

NECF = Mn / 95.4 = (939.56 MeV/c?) / 95.4 = 9.8486 MeV/c?, Neutron electromagnetic coupling
factor. The value: 95.4, could have any type of units, for practical purposes we are going to leave it
without units.

If we divide the electromagnetic coupling factor of the neutron NECF, by the energy 0.388
MeV/c?, corresponding to unit binding energy per nucleon, we will have the approximate number of
protons to which the neutron can be stably associated.

Qtyp = NECF / AEa = (9.8486 MeV/c?) / (0.388 MeV/c?) = 25.38
where AEa could be considered unit binding energy per nucleon.

Qtyp = 25 proton.
where Qtyp represents the number of protons that the neutron-proton binding energy stably
supports, considering the electromagnetic coupling factor of the Neutron NECF.

Let us remember that the maximum binding energy is obtained for iron, Fe (26,30), which has
26 protons and 30 neutrons and this coincides with being the most abundant element on Earth.

According to our calculation, starting at proton number 26, the neutron-proton binding energy
begins to weaken.

We are going to represent these values in figure 15:

NEUTRON
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
DDU D D U D D D D V] V]
DDU D D u D u D u D D
RBG R 8 G B G R G R 8
m( Mev/c?) 939.51 208.77 730.74
84.69 | 84.69 | 39.39 100.45 100.45 100.45 100.45 164.47 164.47

Figure 15. Mass distribution in interactions 1 & 2.

The electrical modelling of a neutral as a three-phase alternating current electrical generator
allows us to assign a mass value to interactions 1 & 2, which we represent using a phasor diagram,
as shown in figure 14. It also allows us to verify that the sum resulting vector in interactions 1 & 2 is
zero, and the scalar sum is equal to 939.56 MeV/c?, as appropriate.

Analysing the vector diagrams in Figure 13 and 14, we see that the degrees of freedom of the
vectors are practically zero, there is no possibility of deviations, the hypothesis that the charge has to
be zero restricts any possibility of changes in the position of the vectors, that is, the vectors have a
unique configuration, given in Figure 13 and 14.

It is important to keep in mind that the relationship between the interactions of quarks, anti-
quarks and gluons is vector-type, that is, each interaction will be represented by a module and an
angle.
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In the neutron, if we add the phasors of interaction 1 and interaction 2 vector-wise, we see that
the resulting vector is zero, in other words, the net charge is zero; but if we add the module of each
vector in MeV/c? scalarly, the sum gives us 939.56 MeV/c?, we represent this in figure 14 and 15, which
corresponds to the neutron.

Definitely, we can assure that neutrons are true generators of energy, mass and gravity; we have verified
how with three quarks that add up to approximately 10 MeV/c? we can generate a mass of 939.56 MeV/c?
through the interactions of quarks, anti-quarks and gluons.

3. Electrical-Quantum Modelling of the Proton as a Three-Phase Alternating Current Electrical

Generator
PROTON
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
DUU D u u D D u u u u
DUuU D u u u u D u D u
RBG R B G B G R G R B

Figure 16. Proton.

We are going to work with Figure 16 to create our electrical model of the proton as a three-phase
alternating current electrical generator.

The dipole DD is analogous to L1 and RR is analogous to the current flowing through L1.

The dipole UU is analogous to L2 and BB is analogous to the current flowing through L2.

The dipole UU is analogous to L3 and GG is analogous to the current flowing through L3.

We see that there are two types of interactions.

Interaction 1 or direct interaction and interaction 2 or cross interaction.

We said that down quarks have one frequency and up quarks have another frequency; Thanks
to gluons, vector or phasor operations cease to be a problem, making it possible for a quark to
transform into another quark, of the same frequency, thanks to the exchange of gluons. It is an
amazing mechanism. We can see this mechanism in figure 10.

In analogy to a three-phase alternating current electric generator, we are going to represent
interaction 1 and interaction 2, using vectors whose resulting vector is not zero. In this way we are
going to simulate a proton as a three-phase alternating current electrical generator.

In Figure 5 of the standard model, we see that the up quark has a mass of 2.2 MeV/c? and the
down quark has a mass of 4.7 MeV/c2.

Taking these values as reference we are going to make our vector diagram of the neutral.

Quark Down = 4.7 MeV/c2

Quark up =2.2 MeV/c?

Itis important to make it clear that all interactions are vector, although we do not represent them
as such in the figures.
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PROTON

Figure 17. Proton interaction 1.

Interaction 1:
If we analyse figure 17, star connection, we see that the following vector sum is not null:
R(DD)R +B(UL)B + G(UL)G # 0

PROTON
R(DU)B

/7\ B(UDJR

/ U G(UDR

B(UU)G

R(DU)G

Figure 18. Interaction 1 & 2 of the proton.

Interaction 2:

If we analyse figure 18, we observe that the following vector sum is not null:
R(DU)B + R(DU)G + B(UD)R + B(UU)G + G(UD)R +G(UU)B # 0

From a load point of view, we have:

R(DD)R + B(UU)B + G(UU)G + R(DU)B + R(DU)G + B(UD)R + B(UU)G + G(UD)R
+GUU)B=1
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From the mass point of view, we have:

R(DD)R + B(UU)B + G(UU)G + R(DU)B + R(DU)G + B(UD)R + B(UU)G + G(UD)R

+ G(UU)B =938.27 MeV/c?

Knowing that the total mass of the proton is 938.27 MeV/c?, we are going to calculate the mass
content in each interaction:

R(DD)R = 8.6 x 12.0720 = 103.81 MeV/c?

B(UU)B = 4.0 x 12.0720 = 48.28 MeV/c?

G(UU)G = 4.0 x 12.0720 = 48.28 MeV/c?

R(DU)B = 4.0 x 12.0720 = 48.28 MeV/c?

R(DU)G =10.4 x 12.0720 = 125.54 MeV/c?

B(UD)R =13.7 x 12.0720 = 165.38 MeV/c?

B(UU)G = 8.1 x 12.0720 = 97.78 MeV/c?

G(UD)R = 16.8 x 12.0720 = 202.80 MeV/c?

G(UU)B = 8.1 x 12.0720 = 97.78 MeV/c?

8.6+4x(3)+104+137+2x (8.1)+16.8=77.7

PECF = Mp / 777 = (938.27 MeV/c?) / 77.7 = 12.0720 MeV/c?, Neutron electromagnetic
coupling factor. The value: 77.7, could have any type of units, for practical purposes we are going to
leave it without units.

If we divide the electromagnetic coupling factor of the proton PECF, by the energy 0.388 MeV/c?,
corresponding to unit binding energy per nucleon, we will have the approximate number of neutrons
to which the proton can be stably associated.

Qtyn = PECF / AEa = (12.0720 MeV/c?) / (0.388 MeV/c?) = 31.11
where AEa could be considered unit binding energy per nucleon.

Qtyn = 31 neutron.
where Qtyn represents the number of neutrons that the proton-neutron binding energy stably
supports, considering the electromagnetic coupling factor of the proton PECF.

According to our calculation, starting at neutrons number 31, the proton-neutron binding energy
begins to weaken.

If we consider the electromagnetic coupling factor, NECF and PECF, the maximum stability of
an atomic nucleus would be achieved with a maximum number of 25 protons and a maximum
number of 31 neutrons, these quantities roughly coincide with that of the iron atom Fe (26,30), a good
approximation.

We are going to represent these values in figure 19:

PROTON
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
DUU D u u D D u u u u
buyu b U U U U (o) (V] (o) U
RBG R B G B G R G R B
m(Mev/c?) | 937.93 200.37 737.56
103.81 | 4828 | 48.28 4828 | 12554 | 16538 | 97.78 | 202.80 | 97.78

Figure 19. Mass distribution in interactions 1 & 2.

The electrical modelling of a proton as a three-phase alternating current electrical generator
allows us to assign a mass value to interactions 1 and 2, which we represent using a vector diagram,
as shown in Figure 18 & 19.

It is important to keep in mind that the relationship between the interactions of quarks, anti-
quarks and gluons is vector-type, that is, each interaction will be represented by a module and an
angle.

We can assure that protons are true generators of energy, mass and gravity; We have verified how with
three quarks that add up to approximately 10 MeV/c? we can generate a mass of 938.27 MeV/c? through the
interactions of quarks, anti-quarks and gluons.
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4. Application OF the Model and Results

4.1. Proton Decay

We are going to work with the following figure to represent the decay of the proton.

PROTON
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
DUU D u u D D u u u u
buu D u u u u D u D u
RBG R B G B G R G R B
m(Mev/c?) | 937.93 200.37 737.56
103.81 | 48.28 | 48.28 48.28 | 12554 | 16538 | 97.78 | 202.80 | 97.78
Figure 20. Proton.
DPROTON PROTON DECAY
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
uuu u u u u u u u u u
uuy y y y y y y u y y
RBG R B G B G R G R B

Figure 21. Dproton particle, includes antimatter.

In figure 21, we represent the decay of the proton, through interaction 1 and interaction 2. We
call this particle Dproton. We observe that all the components are U quarks and we also observe that
there are 9 U quark-antiquark dipoles, which are vector related. This proton decay configuration is
represented by matter and antimatter.

We are going to make the vector diagram of the Dproton particle, of the interaction 1 and 2:

%, PROTON - DPROTON PARTICLE

B(UL)B

R(UU)R R(DD)R

/ G(UU)G

Figure 22. Vector diagram of the proton and Dproton particle.
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DPROTON

N R(UU)B

\

R(DD)R

R(UU)G

Figure 23. The vector diagram of the proton is represented in black. The vector diagram of Dproton
particle - interaction 1 is represented in red. The vector diagram of Dproton - interaction 2 is
represented in purple.

At first glance, if we add the three U quarks scalarly, we can affirm that the total charge is (2/3 +
2/3 +2/3 =2) 2, but we have to remember that we are adding scalarly and in this situation we must
consider a vector sum and this gives us a net charge of zero. We can represent the U quarks as three
vectors with the same module, 120 degrees out of phase, whose vector sum is zero, in analogy to
electric generators.

The Dproton particle behaves analogously to a generator, whose current, voltage and charge are
perfectly balanced, in equilibrium.

The scale factor is the following:

SF=(X/48.28) 4

SF1=(48.28/4)X

This scaling factor is unique and applies to all vectors in the diagram representing the proton
decay.

We are going to describe the mass distribution of the dipoles of interaction 1 and 2, which
represent the Dproton particle.

DPROTON PROTON DECAY
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
uuu u u u 1] 1] 1] 1] u u
uuuy u u u u u u u u u
RBG R B G B G R G R B
m(Mev/c?) | 651.78 144.84 506.94
1828 | 4828 | 48.28 8149 | 8449 | 8449 | 8449 | 8449 | 8449
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Figure 24. Mass distribution in the interaction 1 and 2 of the Dproton particle.

According to our vector calculation, the Dproton particle has a mass of 651.78 MeV/c2.
We are going to make the vector diagram of the proton decay in the Dproton particle.
PROTON DECAY

N\ R(UU)B

\, G(UV)B \ 8

BB

G(uu)

G(UD)R

B(UU)G

R(DUIG

Figure 25. Proton decay.

Let's analyse figure 25:

The dipoles of interaction 1 of the proton are represented in black.

The dipoles of interaction 2 of the proton are represented in orange.

The dipoles of interaction 1 of the Dproton are represented in red.

The dipoles of interaction 2 of the Dproton are represented in purple.

Represented in blue are the 3 vectors of interaction 1 and the 6 vectors of interaction 2 that
correspond to the decay of the proton in the Dproton particle.

Now we are going to analyse the energy (mass) changes that occur when the proton decays in
the Dproton particle. These changes in energy (mass) are represented in blue in figure 25.

Table 1. Calculation of the interactions in MeV/c?, when the proton decays in the Dproton particle.

PROTON DECAY
PROTON | DPROTON | INTERACTION INTERACTION (MeV/c?)

ROD)R  |R(UU)R E1=45 E1=54.31
B(UU)B B(UU)B E2=23 E2=27.76
GUUG |GUU)G E3=1.1 E3=13.27
R(DU)B R(UU)B E4=35 E4=4224
ROU)G |RUU)G E5=6.5 E5="78.45
B(UD)R B(UU)R E6=7.6 E6=91.73
B(UU)G |B(UU)G E7=2.0 E7=24.14
G(UDR |G(UUR E8=10.2 E8 = 123.62
G(UUB  |G(UU)B E9=44 E9=53.10
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TOTAL INTERACTION IEtl = 508.72 MeV/c?
(W-)e INTERACTION IEel = W- = 66.38 MeV/c2
(Z%)n INTERACTION IEnI = 39.83 MeV/c2
(Z2%p INTERACTION IEpI = 36.21 MeV/c?
(Z° INTERACTION IZ°1 = 70.00 MeV/c2
O angle, ® = arc cos W~/Z° ®=16°

The vectors E1 to E9 are represented in blue in figure 25.

It is important to highlight that the decay of the proton in the Dproton particle produces a total
interaction of Et = 508.72 MeV/c2.

In figure 25, we divide these vectors into three parts, which we will explain below:
e En=E7+E9

En=(3.3 x48.28) / 4 =39.83 MeV/c?

E7 = [B(UU)Glp > [BUL)GIDp

E9 = [GUU)Blp > [G(UL)BIDp

For E7, when the decay of [B(UU)G]p of the proton to [B(UU)G]Dp of the Dproton occurs; a
neutral current is produced.

For E9, when the decay of [G(UU)B]p of the proton to [G(UU)B]Dp of the Dproton occurs; a
neutral current is produced.

Here, we are going to hypothesize that the En energy is what gives origin to the neutrinos. Let
us note that the BG and GB gluons are of same frequencies; B and G are associated with the U quark.

When E7 + E9 interacts, it is like the BG and GB gluons cancel each other and the UU and UU
quarks also cancel and, in this way, the resulting energy gives origin to the neutrinos, whose mass is
neutral.

e Ep=E2+E3

Ep=(3x4828)/4=36.21 MeV/c?

E2 =[B(UU)B]p = [B(UU)B]Dp

E3 = [G(UU)GIp = [G(UL)G]Dp

For E2, when the decay of [B(UU)B]p of the proton, to [B(UU)B]Dp of the Dproton, occurs; a neutral
current is produced.

For E3, when the decay of [G(UU)G]p of the proton, to [G(UU)G]p of the Dproton, occurs; a
neutral current is produced.

Here, we are going to hypothesize that the Ep energy is what gives origin to the photons. Here
it is important to highlight that the BB and GG gluons have the same frequency; BB and GG gluons,
have the frequency of the U quark.

e Ee=El1+E4+E5+E6+ES8

Ee = (5.5 x48.28) / 4 = 66.38 MeV/c?

El =[R(DD)R]p = [R(UU)R]Dp

E4 =[R(DU)B]p = [R(UU)B]Dp

E5=[R(DU)G]p = [R(UL)G]Dp

E6 = [B(UD)R]p = [B(UU)R]Dp

E8 = [GUD)RIp > [G(UU)RIDp

For the vectors E1, E4, E5, E6 and E8, when the decay of proton to Dproton occurs, it is observed
that currents with positive and negative charges are generated.

The negative net energy of the vector Ee = 66.38 MeV/c?

Here, we are going to hypothesize that the Ee energy is what gives origin to the electron.

The emission of the energy vectors En, Ep and Ee are necessary in the 3~ decay that occurs when
the proton decays into the Dproton particle, so that the Dproton stabilizes and reaches its
corresponding energy.
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In the following vector diagram, we are going to represent the vectors En, Ep and Ee.

PROTON DECAY

G(uu)B

G(UDR

B(UUIG
R(UU)G

R(DU)G

Figure 26. - Calculation of En, Ep, Ee, W-, Z° and © angle.

calculation of W=, Z° and © angle:

Theoretical calculations that we obtain from figure 46, proton decay diagram:
theoretical W-=Ee = (5.5 x 48.28) / 4 = 66.38 MeV/c?

theoretical W- = 66.38 MeV/c?

theoretical Z° = (5.8 x 48.28) / 4 = 70.00 MeV/c?

theoretical Z° = 70.00 MeV/c?

W~/ Z°=cos ®
® = arc cos W~/Z° = arc cos (66.38 / 70.00) = arc cos (0.948)
©=18°

measured © = 16°
As analysed so far, the decay of the proton in the Dproton particle also includes a 3~ decay.

4.2. Dproton Decay

We are going to work with the following figure to represent the decay of the Dproton particle.

DPROTON PROTON DECAY
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
uuu u 1] u 1] 1] u 1] 1] 1]
uuuy u u u u u u u u u
RBG R B G B G R G R B
m(Mev/c?) | 651.78 144.84 506.94
48.28 | 4828 | 48.28 8149 | 8449 | 8449 | 8449 | 8449 | 8449

Figure 27. Dproton particle.
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PROTONIU
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
uuu U U U U U U U U U
uuu U u U U u U u U u
RBG R B G B G R G R B

Figure 28. Protoniu particle, does not include antimatter.

In figure 28, we represent the protoniu particle, through interaction 1 and interaction 2. We
observe that all the components are U quarks and we also observe that the 9 dipoles are U quarks,
which are related vectorially. This configuration is represented only by matter, there is no antimatter
in this configuration.

We are going to make the vector diagram of the Protoniu particle, of the interaction 1 and 2:

PROTON - PROTONIU

R(UU)R R(DD)R

G(UU)G

Figure 29. Vector diagram of the proton and protoniu.
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R(UU)B

PROTON - PRQTONIU

B(UU)R

R(DD)R

GlUUIG

G(UU)R

R(UU)G

Figure 30. The vector diagram of the proton is represented in black. The vector diagram of protonium
- interaction 1 is represented in red. The vector diagram of protonium - interaction 2 is represented in
blue.

At first glance, if we add the three U quarks scalarly, we can affirm that the total charge is (2/3 +
2/3 +2/3 =2) 2, but we have to remember that we are adding scalarly and in this situation we must
consider a vector sum, this gives us a net charge of zero. We can represent the U quarks as three
vectors with the same module, 120 degrees out of phase, whose vector sum is zero, in analogy to
electric generators.

The protoniu particle behaves analogously to a generator, whose current, voltage and charge are
perfectly balanced, in equilibrium.

If we compare figure 23 and 30, the vector diagrams for interaction 1 and interaction 2 are the
same, they differ in the magnitude of the vectors. In figure 30, antimatter is not included. In figure
23, it includes the antimatter.

The scale factor is the following:

SF=(X/48.28) 4

SF1=(48.28/4) X

This scaling factor is unique and applies to all vectors in the diagram representing the proton
decay.

We are going to describe the mass distribution of the dipoles of interaction 1 and 2, which
represent the Protoniu particle.
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PROTONIU
INTERACTION 1 INTERACTION 2

RBG R B G R R B B G G

uuu U U V] U U U U U U

uuu V] U U U U U U V] U

RBG R B G B G R G R B
m(Mev/c?) 253.44 0 253.44

0 | 0 0 42.24 42.24 42.24 42.24 42.24 42.24

Figure 31. Protoniu particle.

According to our vector calculation, the Protoniu particle has a mass of 253.44 MeV/c2.
We are going to make the vector diagram of the Dproton decay in the Protoniu particle.

DPROTON DECAY

\

li. R(UY)B
\
N \\
X \
% eafl \
3 \
\, G(UU)B \ B J)E
e Bogs I :
% E9 P R /\ &
2 ) : E6 B(UU)R
\ / . /
\ \: // \\ /
\\ '/ : N\ E2 ¥4 »
\ N i P
quus S\ [/ 2\
O : \ #”~ Elg \ R
\ ' 2
/\ Z X\
Vi | (VUG R(UUR R(DD)R
/0 \ e 4 IRUUR ;X
i o P \ / \
/'t E3 4 \ R
/ \ % / E8
/ # GUN)G X, 7
o i \ \ /
[ ET \ \ /
/, o | /
/ B(UU)G G/ T G(UU)R
/ /
/ G(UQ)Q ES /’
/ /
// ./'/
//‘
v,I
” R(UU)G

Figure 32. Dproton Decay.

Let's analyse figure 32:

The dipoles of the interaction 1 of the proton, are represented in black.

The dipoles of the interaction 1 of the Dproton, are represented in red.

The dipoles of the interaction 2 of the Dproton, are represented in purple.

The dipoles of the interaction 1 of the protoniu correspond to the point of intersection of all the
vectors.

The dipoles of the interaction 2 of the protoniu, are represented in orange.

Represented in blue are the 3 vectors of interaction 1 and the 6 vectors of interaction 2 that
correspond to the decay of the Dproton in the protoniu particle.

It can be seen in figure 31, interaction 1:

R(UU)R=0
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B(UU)B=0

G(UU)G=0

This is telling us that there is no direct interaction between the quarks (U,U). In analogy with an
electric generator, it is as if the pair of quarks (U,U) were at the same electric potential.

Now we are going to analyse the energy (mass) changes that occur when the Dproton decays in
the Protoniu particle. These changes in energy (mass) are represented in blue in figure 32.

Table 2. - Calculation of the interactions in MeV/c?, when the Dproton decay in the protoniu

particle.
DPROTON DECAY

DPROTON | PROTONIU INTERACTION INTERACTION (MeV/c?)
R(UU)R R(UU)R El=4 E1=48.28

B(UU)B B(UU)B E2=4 E2 =48.28

G(UU)G G(UU)G E3=4 E3 =48.28

R(ULU)B R(UU)B E4=35 E4=4224

R(UU)G R(UU)G E5=35 E5=4224

B(UU)R B(UU)R E6=3.5 E6=4224

B(UU)G B(UU)G E7=35 E7=4224

G(UU)R G(UU)R E8=3.5 E8=4224

G(UU)B G(UU)B E9=35 E9=4224

TOTAL INTERACTION IEtI = 398.28 MeV/c?

The vectors E1 to E9 are represented in blue in figure 32.

Itis important to highlight that the decay of the Dproton in the protoniu particle produces a total
interaction of Et = 398.28 MeV/c2.

In figure 32, these vectors in blue, we will explain belowr:
* E=EI+E2+E3+E4+E5+E6+E7+E8+E9

E1=R(UU)R - R(UU)R

E2 =B(UU)B - B(UU)B

E3 =G(UL)G - G(UU)G

E4 =R(UU)B - R(UU)B

E5=R(UU)G - R(UU)G

E6 =B(UU)R - B(UU)R

E7=B(UU)G - B(UU)G

E8 = G(UU)R - G(UU)R

E9=G(UU)B - G(UU)B

When the Dproton particle decays into the protoniu particle, it is observed that matter separates
from antimatter, producing energy in the form of radiation.

The particle that results from the decay of the Dproton particle, protoniu, is formed only by U
quark and does not have antimatter.

The configuration of the quarks inside the protoniu particle is formed by vectors that represent
the quarks, which are displaced by 120 degrees, whose vector sum makes the net charge zero.

We are going to use the following equation to represent the decay of the particle Dproton into
the particle protoniu:

Dproton = protonium + AE
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4.3. Conservation Laws:

It is important to mention the conservation laws, which indicate that there are properties that
should never change.

There are three conservation laws that we have to mention when we analyse the decay of the
proton and Dproton.

e  Electric Charge
e  Energy
e  Baryon and lepton number

We will analyse the decay of the proton in the Dproton particle, we will use figure 33, 34 and 35,
for our analysis:

PROTON
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
DUU D U U D D U U U U
buu D u u u u D u D u
RBG R B G B G R G R B
m(Mev/c?) | 937.93 200.37 737.56
10381 | 4828 | 4828 48.28 | 12554 | 16538 | 97.78 | 20280 | 97.78
Figure 33. Proton.
DPROTON PROTON DECAY
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
uuu U U U U U U U U U
uuy u u u u u u u u u
RBG R B G B G R G R B
m(Mev/c?) | 65178 144.84 506.94
4828 | 4828 | 4828 8449 | 8449 | 8449 | 8449 | 8449 | 8449
Figure 34. Dproton.

PROTON DECAY

R(UU)B

B(UU)R

B(UDR

G(uu)

G(UD)R

B(UU)G

R(UU)G
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Figure 35. Vector diagram of proton decay.

Proton - Dproton + e~ + ¥ + AE

(+1) (+2) (-1)

We see that the proton has an electric charge (+1), the Dproton particle has an electric charge (+2)
and the electron has an electric charge (-1); We see that the electric charge is balanced, it is conserved.

Proton - Dproton + e~ + ¥ + AE

(+1) (+1) (+1) (-1)

We see that the proton has a baryon number equal to 1 and the Dproton particle also has a baryon
number equal to 1, the baryon number is conserved. We are going to analyze the lepton number, we
see that the electron has a lepton number equal to (+1) and the antineutrino has a lepton number (-1),
the lepton number is also conserved.

Proton - Dproton + e~ + ¥ + AE

938.27 MeV/c?  651.78 MeV/c? +.....

Considering the energy (mass), the proton has a mass of 938.27 MeV/c?, the Dproton particle has
a mass of 651.78 MeV/c?, to this is added the mass of the electron, the neutrino and the energy of
photons AE. Energy is also conserved.

In a simple analysis, we see that the electric charge, energy and baryon and lepton number are
conserved for the decay of the proton in the Dproton particle.

We will analyse the decay of the Dproton in the protoniu particle, we will use figure 36, 37 and
38, for our analysis:

DPROTON PROTON DECAY
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
uuu u u 1] 1] u 1] u u 1]
uuuy u u u u u u u u u
RBG R B G B G R G R B
m(Mev/c?) | 651.78 144.84 506.94
48.28 | 4828 | 4828 8149 | 8449 | 8449 | 8449 | 8449 | 8449

Figure 36. — Dproton.

PROTONIU
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
uuu U U V] U U U U V] U
uuu U U V] V] U V] U U U
RBG R B G B G R G R B
m(Mev/c?) 253.44 0 253.44
0 0 0 42.24 42.24 42.24 42.24 42.24 42.24

Figure 37. — Protoniu.
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DPROTON DECAY

. R(UY)B

B(UU)R

R(DD)R

Figure 38. Vector diagram of Dproton decay.

Dproton = protoniu + AE
(+2) (+2)

We see that the Dproton has an electric charge (+2), the protonium particle has an electric charge
(+2); we see that the electric charge is balanced, it is conserved.

Dproton = protoniu + AE

(+1) (+1)

We see that the Dproton has a baryon number equal to 1 and the protoniu particle also has a
baryon number equal to 1, the baryon number is conserved.

Dproton = protoniu + AE

651.78 MeV/c2  253.44 MeV/c? + ......

Considering the energy (mass), the Dproton has a mass of 651.78 MeV/c?, the protoniu particle
has a mass of 253.44 MeV/c?, to this is added the energy of photons AE. Energy is also conserved.

Finally, summarizing we have:

In the following graph we are going to represent some fundamental parameters that describe
the following particles:

NEUTRON PROTON DPROTON PROTONIU
MASS (MeV/c?) 939.56 938.27 651.78 253.44
MASS (Kg) 1.67510% 1.67210% 1.1610% 4.511072®
ENERGY (J) 15.06 10™" 15.0310™ 10.410™" 4.0610™"
FRECUENCY (Hz) 2.2710% 2.2610% 1.5710% 0.6110%
TEMPERATURE (K) 10.9110™ 10.8910" 7.5310" 2.8910™

Figure 39. Representation of characteristic parameters of the neutron, proton, Dproton and
protoniu.
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4.4. Inverse Neutron Decay

We are going to work with the following figure to represent the inverse neutron decay.

NEUTRON
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
DDU D D U D D D D U U
bbu D D u D u D u D D
RBG R B G B G R G R B
m( Mev/c¢) | 939.51 208.77 730.74
84.69 | 84.69 | 39.39 10045 | 10045 | 10045 | 10045 | 16447 | 164.47
Figure 40. Neutron.
DNEUTRON INVERSE NEUTRON DECAY
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
DDU D D D D D D D D D
bby b b b b b b b b b
RBG R B G B G R G R B

Figure 41. Dneutron.

In figure 41, we represent the inverse neutron decay through interaction 1 and interaction 2. We
call this particle Dneutron. We observe that all the components are D quarks and we also observe
that there are 9 D quark-antiquark dipoles, which are vector related. This inverse neutron decay
configuration is represented by matter and antimatter.

We are going to make the vector diagram of the Dneutron particle, of the interaction 1 and 2:
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NEUTRON - DNEUTRON

B(DDR

B(DD)B

R(DDR

R(DDR

GUUIG

Figure 42. Vector diagram of the neutron and Dneutron particle.
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DNEUTRON

\ R(DD)B

G(DD)B / B(DD)B \ BIDDIR

BoDE /

RODR

RIODRY,

/ \G(IDDIG / G(DDJR

RIDD)YG

Figure 43. The vector diagram of the neutron is represented in black. The vector diagram of Dneutron
particle - interaction 1 is represented in red. The vector diagram of Dneutron - interaction 2 is
represented in red.

At first glance, if we add the three D quarks scalarly, we can affirm that the total charge is (-1/3
-1/3-1/3=-1) -1, but we have to remember that we are adding scalarly and in this situation we must
consider a vector sum, and this gives us a net charge of zero. We can represent the D quarks as three
vectors with the same module, 120 degrees out of phase, whose vector sum is zero, in analogy to
electric generators.

The Dneutron particle behaves analogously to a generator, whose current, voltage and charge
are perfectly balanced, in equilibrium.

The scale factor is the following:

SF = (X/39.39) 4

SF1=(39.39/4)X

This scaling factor is unique and applies to all vectors in the diagram representing the proton
decay.

We are going to describe the mass distribution of the dipoles of interaction 1 and 2, which
represent the Dneutron particle.

DNEUTRON
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
DDU D D D D D D D D D
bbu b b b b D b b b b
RBG R B G B G R G R B
m( Mev/c?) 1140.33 254.07 886.26
84.69 84.69 84.69 147.71 147.71 147.71 147.71 147.71 147.71
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Figure 44. Dneutron.

According to our vector calculation, the Dneutron particle has a mass of 1140.33 MeV/c2.
We are going to make the vector diagram of the neutron decay in the Dneutron particle.

INVERSE NEUTRON DECAY

R(DDB

R(DDB

G(DD)B B(DDR

B(DD)B BEEBR
GUD)B ,
/ ‘D R RODR
E1 D l R(DDR

GUDR

o GUUIS

R(DU)G G(DDR

Figure 45. Inverse neutron Decay.

Let's analyse figure 45:

The dipoles of the interaction 1 of the neutron, are represented in black.

The dipoles of the interaction 2 of the neutron, are represented in black.

The dipoles of the interaction 1 of the Dneutron, are represented in red.

The dipoles of the interaction 2 of the dneutron, are represented in red.

Represented in blue are the 3 vectors of interaction 1 and the 6 vectors of interaction 2 that
correspond to the decay of the neutron in the Dneutron particle.

Now we are going to analyse the energy (mass) changes that occur when the inverse neutron
decay in the Dneutron particle. These changes in energy (mass) are represented in blue in figure 45.

Table 3. Calculation of the interactions in MeV/c?, when the neutron decay in the Dneutron particle.

INVERSE NEUTRON DECAY
NEUTRON |DNEUTRON INTERACTION | INTERACTION (MeV/c2)
R(DD)R R(DD)R E1=0 E1=0
B(DD)B B(DD)B E2=46 E2=4529
G(UU)G G(DD)G E3=46 E3=45.29 ()
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R(DD)B R(DD)B E4=10 E4=98.47
R(DU)G R(DD)G E5=10 E5=98.47 (+)
B(DD)R B(DD)R E6=4.7 E6 = 46.28
B(DU)G B(DD)G E7 =47 E7 = 46.28 (+)
G(UD)R G(DD)R E8=5.0 E8 =49.23 (-)
G(UD)B G(DD)B E9=5.0 E9 =49.23 (-)
TOTAL INTERACTION IEtl = 478.54 MeV/c?
(W+e* INTERACTION IEel = W*=1.00 MeV/c?
(Z°n INTERACTION IEnI = 52.19 MeV/c?
(Z2%p INTERACTION IEpl = 45.29 MeV/c?
(Z°) INTERACTION 1791 = 6.90 MeV/c?
O angle, ©® = arc cos W+/Z° ® =820

The vectors E1 to E9 are represented in blue in figure 45.

It is important to highlight that the decay of the neutron in the Dneutron particle produces a
total interaction of Et = 478.54 MeV/c2.

In figure 45, we divide these vectors into three parts, which we will explain below:

e En=E4+E6

En=98.47 — 46.28 = 52.19 MeV/c?

E4 = [R(DD)B]n - [R(DD)B]Dn

E6 = [B(DD)R]n -> [B(DD)R]Dn

For E4, when the decay of [R(DD)B]n of the neutron, to [R(DD)B]Dn of the Dneutron occurs; a
neutral current is produced.

For E6, when the decay of [B(DD)RIn of the neutron, to [B(DD)R]Dn of the Dneutron occurs; a
neutral current is produced.

Here, we are going to hypothesize that the En energy is what gives origin to the antineutrinos.
Let us note that the RB and BR gluons are of same frequencies; B and G are associated with the D
quark.

When E4 + E6 interacts, it is like the RB and BR gluons cancel each other and the DD and DD
quarks also cancel and, in this way, the resulting energy gives origin to the neutrinos, whose mass is
neutral.

e Ep=El1+E2

Ep=E2=(4.6 x39.39) /4 =45.29 MeV/c?

E1=0MeV/c?

E1 = [R(DD)R]n > [R(DD)R]Dn

E2 = [B(DD)Blp > [B(DD)BIDn

For E1, when the decay of [R(DD)R]n of the neutron, to [R(DD)R]Dn of the Dneutron occurs; no
neutral current is produced.

For E2, when the decay of [B(DD)B]n of the neutron, to [B(DD)B]Dn of the Dneutron occurs; a
neutral current is produced.

Here, we are going to hypothesize that the Ep energy is what gives origin to the photons. Here
it is important to highlight that the RR and BB gluons have the same frequency; RR and BB gluons,
have the frequency of the D quark.

e Ee=E3+E5+E7+E8+E9

Ee=1MeV/c?

E3 = [G(UU)GIn - [G(DD)G]Dn

E5 = [R(DU)G]n = [R(DD)G]Dn

E7 =[B(DU)Gn > [B(DD)G]Dn
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= [G(UD)RIn > [G(DD)RIDn

E9 =[G(UD)B]n > [G(DD)B]Dn

E3 // E5// E7 /] E8 // E9

For the vectors E3, E5, E7, E8 and E9, when the decay of neutron to Dneutron occurs, it is
observed that currents with positive and negative charges are generated.

The negative net energy of the vector Ee =1 MeV/c?

Here, we are going to hypothesize that the Ee energy is what gives origin to the positron.

The emission of the energy vectors En, Ep and Ee are necessary in the * decay that occurs when
the neutron decay into the Dneutron particle, so that the Dneutron stabilizes and reaches its
corresponding energy.

In the following vector diagram, we are going to represent the vectors En, Ep and Ee.

INVERSE NEUTRON DECAY

R(DDB

G(bD)B B(DDIR

- BOD)B BEBIR
GUD)B ,

“ R(DDR

I R(DDR
G(UDR

GUUIG

B(DL)IG

E7

B(DD)G G(DDR

Figure 46. Calculation of En, Ep, Ee, W-, Z° and © angle.

It becomes difficult to graphically determine Ee, W* and ® angle.

calculation of W*, Z° and © angle:

Theoretical calculations that we obtain from figure 46, inverse neutron decay diagram:
theoretical W*=Ee = E3 + E5 + E7 + E8 + E9

E3 // E5// E7 // E8 // E9

W+ =Ee = (- 45.29 + 98.47 + 46.28 — 49.23 -49.23 - 49.23) MeV/c?

theoretical W*=1.00 MeV/c2

theoretical Z°=En + Ep

theoretical IZ° = 52.19 MeV/c? - 45.29 MeV/c?

1791 = 6.9 MeV/c?
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W+/ Z0=cos ©
© = arc cos IW*I/IZ°l = arc cos (1 / 6.9) = arc cos (0.144)
® =820

As analysed so far, the decay of the neutron in the Dneutron particle also includes a $* decay.

4.5. Dneutron Decay

We are going to work with the following figures to represent the disintegration of the Dneutron
particle into the neutroniumd particle

DNEUTRON
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
DDU D D D D D D D D D
bby b b b b b b b 2} b
RBG R B G B G R G R B
m( Mev/c?) 1140.33 254.07 886.26
84.60 | 84.69 | 84.69 147.71 | 147.71 | 147.71 | 147.71 | 147.71 | 147.71
Figure 47. Dneutron particle.
NEUTRONIUMD
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
DDU D D D D D D D D D
DDU D D D D D D D D D
RBG R B G B G R G R B

Figure 48. Neutroniumd particle.

In figure 48, we represent the neutroniumd particle, through interaction 1 and interaction 2. We
observe that all the components are D quarks and we also observe that the 9 dipoles are quarks, which
are related vectorially. This configuration is represented only by matter, there is no antimatter in this
configuration.

We are going to make the vector diagram of the neutroniumd particle, of the interaction 1 and

In figure 49, the vector diagram of the neutron is represented in black.

In figure 49, the vector diagram of the Dneutron is represented in red.

In figure 49, the vector diagram of neutroniumd is represented in green.

The neutron and the Dneutron are particles made up of matter and antimatter.
Neutroniumd is a particle formed only by matter, it does not contain antimatter.
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B(DD)B |

R(DD)R R(DD)R
R(DDIR
suwe
Figure 49. - Diagram of neutron particles, Dneutron and Neutronium.
DNEUTRON DECAY
R(DD)B
G(OD)B BIDD)B BIDDIR
R(DD)B i
D
G(DD)B B(DD)R
D
R(DDR
G(DD)R
B(DDIG G(DDIR

GRS

R(DD)G
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Figure 50. Dneutron Decay.

The vector diagram of the Dneutron particle, interaction 1, is represented in black.

The vector diagram of the Dneutron particle, interaction 2, is represented in black.

The vector diagram of Neutroniumd, interaction 2, is represented in red.

The vector diagram of Neutroniumd, interaction 1, is zero, there is no interaction between two
D quarks of matter (DD).

Represented in blue are the 3 vectors of interaction 1 and the 6 vectors of interaction 2 that
correspond to the decay of the Dneutron in the neutroniumd particle.

At first glance, if we add the three D quarks scalarly, we can affirm that the total charge is (-1/3
-1/3-1/3=-1) -1, but we have to remember that we are adding scalarly and in this situation we must
consider a vector sum, this gives us a net charge of zero. We can represent the D quarks as three
vectors with the same module, 120 degrees out of phase, whose vector sum is zero, in analogy to
electric generators.

The neutronium particle behaves analogously to a generator, whose current, voltage and charge
are perfectly balanced, in equilibrium.

The scale factor is the following:

SF =(X/39.39) 4

SF1=(39.39/4)X

This scaling factor is unique and applies to all vectors in the diagram representing the Dneutron
decay.

We are going to describe the mass distribution of the dipoles of interaction 1 and 2, which
represent the neutroniumd particle.

NEUTRONIUMD
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
DDU D D D D D D D D D
DDU D D D D D D D D D
RBG R B G B G R G R B
m( Mev/c?) 443.10 0 443.10
0 | 0 0 73.85 73.85 73.85 73.85 73.85 73.85

Figure 51. Neutroniumd.

According to our vector calculation, the neutroniumd particle has a mass of 443.10 MeV/c2.
It can be seen in figure 51, interaction 1:

R(DD)R =0
B(DD)B =0
G(DD)G =0

This is telling us that there is no direct interaction between the quarks (DD). In analogy with an
electric generator, it is as if the pair of quarks (DD) were at the same electric potential.

Now we are going to analyse the energy (mass) changes that occur when the Dneutron decay in
the neutroniumd particle. These changes in energy (mass) are represented in blue in figure 50.

Table 4. Calculation of the interactions in MeV/c?, when the Dneutron decay in the neutroniumd

particle.
DNEUTRON DECAY
DNEUTRON |NEUTRONIUMD |INTERACTION |INTERACTION (MeV/c?)
R(DD)R R(DD)R E1=85 E1l=84.69
B(DD)B B(DD)B E2=85 E2 = 84.69
G(DD)G G(DD)G E3=8.5 E3 =84.69
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R(DD)B R(DD)B E4=75 E4="73.85
R(DD)G R(DD)G E5=75 E5=73.85
B(DD)R B(DD)R E6=75 E6=73.85
B(DD)G B(DD)G E7=75 E7=73.85
G(DD)R G(DD)R E8=75 E8=73.85
G(DD)B G(DD)B E9=75 E9=73.85
TOTAL INTERACTION IEt] = 697.17 MeV/c?

The vectors E1 to E9 are represented in blue in figure 50.

It is important to highlight that the decay of the Dneutron in the neutroniumd particle produces
a total interaction of Et = 697.17 MeV/c2.

In figure 50, these vectors in blue, we will explain below:

e E=E1+E2+E3+E4+E5+E6+E7+E8+E9

E1=R(DD)R > R(DD)R

E2 =B(DD)B > B(DD)B

E3 =G(DD)G - G(DD)G

E4=R(DD)B - R(DD)B

E5=R(DD)G - R(DD)G

E6 =B(DD)R - B(DD)R

E7=B(DD)G - B(DD)G

E8 = G(DD)R > G(DD)R

E9 = G(DD)B - G(DD)B

When the Dneutron particle decay into the neutroniumd particle, it is observed that matter
separates from antimatter, producing energy in the form of radiation.

The particle that results from the decay of the Dneutrom particle, neutroniumd, is formed only
by D quark and does not have antimatter.

The configuration of the quarks inside the neutroniumd particle is formed by vectors that
represent the quarks, which are displaced by 120 degrees, whose vector sum makes the net charge
zero.

We are going to represent the decay of the Dneutron particle into neutroniumd with the
following equation:

Dneutron - neutronium + AE

4.6. Conservation laws

It is important to mention the conservation laws, which indicate that there are properties that
should never change.

There are three conservation laws that we have to mention when we analyse the decay of the
neutron and Dneutron.

e  Electric Charge
e  Energy
e  Baryon number

We will analyse the decay of the neutron in the Dneutron particle, we will use figure 52 and 53,
for our analysis:

d0i:10.20944/preprints202405.0023.v1
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NEUTRON
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
DDU D D u D D D D u u
bby b b y b y b y b b
RBG R B G B G R G R B
m( Mev/c?) 939,51 208.77 730.74
84.69 | 84.69 | 39.39 10045 | 10045 | 10045 | 10045 | 164.47 | 164.47
Figure 52. Neutron.
DNEUTRON
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
DDU D D D D D D D D D
bby D D D b D 2 D D D
RBG R B G B G R G R B
m( Mev/c?) 1140.33 254.07 886.26
84.69 | 84.69 | 84.69 147.71 | 147.71 | 14771 | 147.71 | 147.71 | 147.71

Figure 53. Dneutron.

Dneutron = neutron + e~ + ¥ + AE
1) (0) (-1)
We see that the neutron has an electric charge (0), the Dneutron particle has an electric charge (-
1) and the electron has an electric charge (-1); We see that the electric charge is balanced, it is

conserved.
Dneutron = neutron + e+ ¥ + AE
(+1) (+1) (+1)(-1)

We see that the neutron has a baryon number equal to 1 and the Dneutron particle also has a
baryon number equal to (+1), the baryon number is conserved. We are going to analyse the lepton
number, we see that the electron has a lepton number equal to (+1) and the antineutrino has a lepton
number (-1), the lepton number is also conserved.

Dneutron = neutron +e”+ ¥ + AE

1140.33 MeV/c2 - 939.51 MeV/c? +.....

Considering the energy (mass), the Dneutron has a mass of 1140.33 MeV/c?, the neutron particle
has a mass of 939.51 MeV/c?, to this is added the mass of the electron, the antineutrino and the energy
of photons AE. Energy is also conserved.

In a simple analysis, we see that the electric charge, energy and baryon and lepton number are
conserved for the decay of the neutron in the Dneutron particle.

We will analyse the decay of the Dneutron in the neutroniumd particle, we will use figure 54
and 55, for our analysis:

DNEUTRON
INTERACTION 1 INTERACTION 2
RBG R B G R R B B G G
DDU D D D D D D D D D
DDU D D D D D D D D D
RBG R B G B G R G R B
m( Mev/c?) 1140.33 254.07 886.26
84.69 84.69 84.69 147.71 147.71 147.71 147.71 147.71 147.71

Figure 54. Dneutron.
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NEUTRONIUMD
INTERACTION 1 INTERACTION 2

RBG R B G R R B B G G

DDU D D D D D D D D D

DDU D D D D D D D D D

RBG R B G B G R G R B
m( Mev/c?) 443.10 0 443.10

0 | 0 0 73.85 73.85 73.85 73.85 73.85 73.85

Figure 55. Neutroniumd.

Dneutron = neutroniumd + AE
(1) (1)

We see that the Dneutron has an electric charge (-1), the neutroniumd particle has an electric
charge (-1); We see that the electric charge is balanced, it is conserved.

Dneutron = neutroniumd + AE

(+1) (+1)

We see that the Dneutron has a baryon number equal to (+1) and the neutroniumd particle also
has a baryon number equal to (+1), the baryon number is conserved.

Dneutron = neutroniumd + AE

1140.33 MeV/c2  443.10 MeV/c?* + ......

Considering the energy (mass), the Dneutron has a mass of 1140.33 MeV/c?, the neutronium
particle has a mass of 443.10MeV/c?, to this is added the energy of photons AE. Energy is also
conserved.

Finally, summarizing we have:

In the following graph we are going to represent some fundamental parameters that describe
the following particles:

NEUTRON PROTON DPROTON PROTONIU
MASS (MeV/c?) 939.56 938.27 651.78 253.44
MASS (Kg) 1.675 107 1.67210% 1.16 107 45110728
ENERGY (J) 15.06 10" 15.03 10" 10.410™" 4.06 107"
FRECUENCY (Hz) 227102 2.2610% 1.5710% 0.6110%
TEMPERATURE (K) 10.911012 10.8910 7.5310 " 2.8910™
DNEUTRON NEUTRON NEUTRONIUMD
MASS (MeV/c?) 1140.33 939,56 443.10
MASS (Kg) 2.0310°7 1.67510%7 7.89 10728
ENERGY (J) 18.27 10" 15.06 10" 7.09 10"
FRECUENCY (Hz) 2.7510% 2.2710% 1.06 102
TEMPERATURE (K) 13.23 10" 10.9110 5.13 10"

Figure 56. Fundamental characteristics of particles.

PROTON DPROTON PROTONIU

B(UU)B B(UU)B

R(DDR R(UUR R(UUR

GUY)s
G(UU)G

G(UU)G

Figure 57. Proton, Dproton and Protoniu.
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N

" B(DD)B

B(DD)B
DNEUTRON NEUTRON (0D} NEUTRONIUMD

B(DDE

R(DD)R R(DD)R R(DD)R

G(DD)G
G(DD)G

Figure 58. Dneutron, Neutron and Neutroniumd.

5. Conclusions:

Using the theory of three-phase alternating current electric generators, analyzing vectorly the
decay of the proton and the inverse decay of the neutron, we have determined the following
subatomic particles:

e  Dproton

e  Protoniu

e  Dneutron

e  Neutroniumd

In the following figure we will describe some fundamental parameters that characterize these

particles:
NEUTRON PROTON DPROTON PROTONIU
MASS (MeV/c?) 939.56 938.27 651.78 253.44
MASS (Kg) 1.675 107 1.672 1077 1.16 107 4.5110728
ENERGY (J) 15.06 10" 15.03 10" 10.410™" 4.06 10"
FRECUENCY (Hz) 2.2710% 226102 1.5710% 0.61102
TEMPERATURE (K) 10.9110™ 10.89 10 ™ 7.5310" 2.8910™
DNEUTRON NEUTRON NEUTRONIUMD
MASS (MeV/c?) 1140.33 939.56 443.10
MASS (Kg) 2.0310°% 1.675 107 7.8910728
ENERGY (J) 18.27 10" 15.06 10" 7.0910™"
FRECUENCY (Hz) 2.75 10% 227102 1.06 102
TEMPERATURE (K) 13.23 10" 10.9110 5.13 10"

Figure 59. Characteristic parameters of the following particles: Neutron, Proton, Dproton, Protoniu,
Dneutron and Neutroniumd.
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