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Abstract 
In this study, the relationship between the elementary masses and elementary 
charges of quarks and electrons is considered in connection to the strong 
nuclear force and the color charge. The relationship is further considered in 
connection with the matter-antimatter asymmetry problem, and the decay 
times for different particles. The results strongly suggest that the quarks can 
be expressed as charge equalization of the electron, and that the coincidence 
of the charges has no alternative way to be unified with the elementary masses. 
To solve these problems, a new standard model with a second group of anti-
particles is proposed, and the strong nuclear force is considered as an interac-
tion between equalized electric charges instead of being a fundamental force, 
which also explains its short-ranged high strength. A new periodic table of 
elements is proposed to unfold the overall number of elementary charges that 
make up the atomic nucleus of different elements. 
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1. Introduction 

The standard model of particle physics contains more than one physical constant 
for each individual elementary particle. The relationship between these constants 
is incompletely understood. The quarks coincide with one- and two-thirds of the 
electrons charge [1], all of them treated as elementary charges according to the 
existing theory. It is an unanswered question whether the quarks and the elec-
tron have something in common that makes the charges coincide that way, and 
followingly, why the quarks are color charged while the electron is not. Besides, 
it can be questioned whether the strong nuclear force is fundamental or not, in-
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cluding the possibility to be unified with the electromagnetic force together with 
the weak nuclear force in a so-called grand unified theory. The accompanying 
problem is the inequality of the number of charge oppositions, where the electric 
charge only has two oppositions, more specifically negatively charged and posi-
tively charged, while the color charges have three oppositions theorized by the 
use of colors. This inequality makes the fundamental forces difficult to unify un-
less the possibility for the existing theory to be deficient. 

Although quarks are less charged than the electron, the masses are larger. The 
up-quark has a mass in excess of four electrons, and the down-quark in excess of 
nine electrons. The only way to mathematically unify the elementary masses 
with the elementary charges is by using the electrons charge for equalization, 
with the accompanying possibility for the strong nuclear force to be explained as 
an interaction between such equalizations. However, this is rather impossible 
with the current model, and there is no way to solve the problems this way.  

In order to answer and solve the mentioned questions and problems, a new 
standard model is proposed, hereinafter named the three-dimensional standard 
model (3DSM). The 3DSM, Figure 1, ranges the particles by charge in ascending 
order, and introduces a second group of antiparticles. By introducing the second 
group of antiparticles, the 3DSM contains three oppositions of electric charges 
in total. 

 

 
Figure 1. The three-dimensional standard model (3DSM). 
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2. Charge Equalization 

Based on the current standard model, there is no way build any of the two 
charges of quarks, equalling 1/3 and 2/3, through equalization of the electrons 
charge. Two opposite charges do only have the possibility to become equalized 
to zero, which will annihilate each other instantaneously. This is well understood 
from the research of electrons and positrons [2] [3] [4], and can be expressed as: 

1 1 0+ − =  

With the 3DSM, the possibilities of charge equalization are different. In this 
paper, a confinement of three charge oppositions is described. The third opposi-
tion is hereinafter named the triotron. This enables three oppositions in total, 
the electron, the positron and the triotron. Both antiparticles will behave iden-
tical to the electron, and it is not possible to distinguish them from each other 
unless they are confined together.  

How a confinement of three charge oppositions is equalized depends on the 
physics involved. In this paper, the charge oppositions are considered as a 
three-dimensional vibration. A confinement of three such vibrations provides 9 
phases in total, where the charge equalization can be expressed as: 

3 3 1
3 3 9 3

C
D E

= = =
× ×

 

where D is the number of dimensions, E is the number of elementary charges, 
and C is the number of counter phases. 

Within a confinement of three charge oppositions equalized to 1/3, a fourth 
charge of 1 is equalized to 2/3, which coincides with the charge of the up-quark. 
Followingly, this is not far from coinciding with the mass of the up-quarks, in 
excess of four electrons. The up-quark equalization can be expressed as: 

3 1 2
3 3 3
− =  

Three confinements of three opposite charges, in total nine electron charges, 
are equalized to 1/3, and coincide with the charge of the down-quark. Follo-
wingly, this is not far from coinciding with the mass of the down-quarks, in 
excess of nine electrons. The down-quark equalization can be expressed as: 

1 1 1 1
3 3 3 3
− + =  

Based on the assumption that the charge equalizations follow three-dimensional 
symmetry, it opens the possibility for the elementary charges and the elementary 
masses of the first-generation particles to be unified.  

3. The Strong Nuclear Force 

According to the current standard model, three different fundamental forces are 
present except gravity. The electromagnetism and the weak nuclear force are 
unified by the electroweak theory. Several theories have attempted to unify the 
strong nuclear force [5] [6] [7] with the electroweak theory [8] [9] [10] [11]. One 
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of the unanswered questions is how the strong nuclear force can have its short 
range in the femtometer-range, simultaneously as it is about hundred times 
stronger than the electromagnetism. 

According to the current standard model, each elementary particle is an exci-
tation in its own quantum field. If the elementary particles were to be unified to 
one single elementary charge, as shown with Figure 2 of the atomic structure, 
then the fields and forces would be unified too.  

While the electromagnetism is carried by photons, the strong nuclear force is 
carried by gluons [7]. However, gluons and photons are known to have identical 
properties except that gluons are only present in so-called bound states inside 
hadrons and mesons.  

If the quarks are made up of equalized electric charges, it raises the possibility 
for the strong nuclear force to be an effect of the interaction between those 
charges, which unfolds its strength when coming close together. This will imply 
that the strong nuclear force is an aspect of the electromagnetism, which does 
only occur when the quarks are as close as they are in the atomic nucleus. The 
short range of the strong nuclear force, combined with its strength, is then ans-
wered as an effect of this interaction. The difference between gluons and pho-
tons is thereby answered as an effect of how the gluons are confined, but it is still 
the same phenomena in the sense they are generated by electric charges, which 
builds up the color charges. Such unification can be considered as a grand uni-
fied theory. 

 

 
Figure 2. Principal sketch of the structure of atoms. 
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4. Electrons, Positrons and Triotrons 

According to the Feynman-Stueckelberg interpretation, two oppositions of elec-
tric charges, namely the particles and the antiparticles, are made possible through 
time reversal. However, the physical fundament for this interpretation is not well 
understood, and it can be questioned whether the oppositions of charges through 
time reversal really is correct or not.  

The 3DSM illuminates that everything fundamental comes in three. There are 
three generations of particles, three levels of charges, three color charges and 
three dimensions. The limitation of only two oppositions of electric charges is the 
only phenomena which violates from this nature at the elementary level. It can be 
argued that the three dimensions of space is the only possible fundament for 
charge oppositions if the Feynman-Stueckelberg interpretation were to be incor-
rect. The second group of antiparticles is a possible solution to this problem.  

The 3DSM opens the possibility for triotons to exist within the exact same 
rules as the positrons. The triotrons will annihilate both electrons and positrons, 
and the annihilation will have identical characteristics as an annihilation be-
tween electrons and positrons [3] [4]. To this day, no known experiments can 
distinguish the triotrons from annihilations and show if they do exist or not, be-
cause the energy from the annihilation in the form of photons has identical 
properties. In order to identify and distinguish between positrons and triotons, 
there is a demand for new theoretical or experimental solutions.  

5. Elementary Charges and Elementary Masses 

The mass of an electron is 0.511 MeV/C2, and the mass of the up- and down- 
quark is 2.2 MeV/C2 and 4.7 MeV/C2, respectively.  

The up-quark being made of a confinement of four elementary charges, gives 
the following mass per charge: 

2
22.2MeV C 0.55MeV C

4
=  

The down quark being made of a confinement of nine elementary charges, 
gives the following mass per charge: 

2
24.7 MeV C 0.522222MeV C

9
=  

How the confinements gain extra mass per charge is unknown. The mass- 
giving mechanism for elementary particles is in general not well understood. As 
the charges are equalized to one- and two-thirds of the electron, it appears to 
follow that the overall mass is slightly increased.  

6. Difference in Lifetime and Decay Time 

Different particles are identified to have large differences in decay time. The de-
cay time is a measured value, and there is no theory to explain what the differ-
ence in decay time is originating from. This is seen from the second and third 
generation [12] of elementary particles, and as the lifetime for different types of 
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particle-antiparticle pairs.  
A unification of the elementary charges and the elementary masses of the 

first-generation particles according to Figure 3 will open the possibility for the 
second and third generation of particles to be unified in the same way. However, 
the elementary masses are not near to coincide. The masses of those particles are 
however important to be compared with the decay time. As a general role, it is 
known that the larger the mass, the shorter the decay time. This raises the ques-
tion whether the events going on within the decay time is contributing to the in-
crease of mass, and if so, what kind events is going on and where is the differ-
ence in decay times originating from. 

The charm- and strange-quark have a decay time of 1.1 picoseconds and 12.4 
nanoseconds, respectively. This is a difference of 11,272 times. If the charm-quark 
is made of a confinement of four elementary charges in line with the up-quark, 
and the strange-quark is made of a confinement of nine elementary charges in 
line with the down-quark, it is possible that the greater number of elementary 
charges is contributing to the extended decay time. The same difference can be 
seen from the third generation of quarks, where it is even larger. The top- [12] 
and bottom-quark have a decay time of 0.5 yoctoseconds and 1.3 picoseconds, 
respectively.  

While positron-electron annihilation is an instantaneous event, different types 
of quark-antiquark pairs, known as mesons [13], have different lifetimes. The 
longest living mesons have lifetimes of several nanoseconds. With the 3DSM, the 
extended lifetime of mesons compared to positron-electron pairs can be ans-
wered to originate from the number of elementary charges that is confined 
within the quarks, while the electrons and positrons do not contain such con-
finements.  

 

 
Figure 3. Number of elementary charges per particle. 

7. The Matter-Antimatter Asymmetry Problem 

According to current theories, particles and antiparticles were created in iden-
tical numbers during the creation of the universe. It is estimated that around a 
billionth of the original particles were remaining at the end, resulting in our 
current universe. This billionth is what we know as the particles, while the cor-
responding antiparticles disappeared. The imbalance of particles and antipar-
ticles is known as the matter-antimatter asymmetry problem [14] [15].  

With the 3DSM, the matter-antimatter asymmetry is a rather natural conse-

https://doi.org/10.4236/jhepgc.2022.83050


I. Nilsen 
 

 

DOI: 10.4236/jhepgc.2022.83050 687 Journal of High Energy Physics, Gravitation and Cosmology 
 

quence, and is in that sense not a problem. Three charge oppositions will ran-
domly annihilate each other. A slight predominance of positron-triotron anni-
hilation would leave the electrons as the remaining particles. In order to create a 
viable universe, it can be argued that three charge oppositions are fundamentally 
necessary since pair-production will always result in complete annihilation.  

8. The Periodic Table of Elements 

With the quarks made of equalized electron-charges, the entire atomic structure 
can be unified to one elementary charge. Each element in the periodic table can 
thereby be defined by the total number of elementary charges it contains. 

The number of elementary charges E per proton is given by: 

( ) ( )4 2 9 1 17E = × + × =  

The number of elementary charges E per neutron is given by: 

( ) ( )4 1 9 2 22E = × + × =  

The number of elementary charges E for the atomic number is given by: 
18E Z= ×  

where Z is the atomic number, and 18 is the number of elementary charges per 
proton with one electron.  

The number of elementary charges E for the neutron number is given by: 
22E N= ×  

where N is the neutron number, and 22 is the number of elementary charges per 
neutron.  

The number of elementary charges for atomic isotopes is given by: 

( ) ( )18 22E Z N= × + ×  
 

 
Figure 4. The periodic table of elements including the number of elementary charges. 
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Figure 4 introduces a new periodic table where all the elements are defined by 
the overall number of elementary charges.  

9. Conclusion 

How many electric charge oppositions can exist may sound like an easy ques-
tion, but the fact that it is not possible to distinguish more than two in parallel 
makes it difficult to identify the existence of possible third opposition. Many 
well-known problems can however be solved by introducing the third opposi-
tion of electric charges. Why the quarks coincide with one- and two-thirds of the 
electrons charge is answered through equalization, and what causes the elemen-
tary mass to increase when the elementary charge decrease is answered as a re-
sult of the equalized charges confined within quarks. The inequality of the num-
ber of charge oppositions for the electric charges and the color charges is solved 
by the second group of antiparticles, where the color charge is rather built on 
electric charges. The short range of the strong nuclear force combined with its 
strength is answered as an effect of the interactions between equalized electric 
charges. The large differences in decay time and lifetime for different types of 
elementary particles and particle-antiparticle pairs are answered as a result of 
internal annihilations between equalized charges. The matter-antimatter asym-
metry problem is turned into a natural consequence of the asymmetry in the an-
nihilation of three opposite charges. The described solutions strongly suggest 
that the third opposition of electric charge is existing, but without our ability to 
experimentally identify them with known methods. 
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