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Abstract:
Based on the experimental discoveries made at the Large Hadron Collider (LHC) and
not explained in the Standard Model, the article concludes that the polarization of
quantum vacuum (dark matter) under the influence of ultrarelativistic protons and
superpower magnetic and electric fields distorts spatial laws in LHC and allows us to
state the presence of the third channel of proton interaction in the LHC in addition to
their mutual collisions. This conclusion is also confirmed by the discovery of the
influence of energy at which measurements are made on the interaction constants and
masses of elementary particles. The effect was discovered at the end of 2019 at CERN
at the Large Hadron Collider with a 95% probability and is explained by the
polarization of vacuum (dark matter).
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1. Introduction
Installing a Large Hadron Collider (LHC) particle accelerator requires a concrete

tunnel about 27 kilometers (nearly 17 miles) long and US$5 billion in spare change.
Today, before the physicists there is of question: “Which project them choose for the
new collider?” If the LHC had discovered the new particle outside the Standard
Model or reliably pointed some fundamentally new effect, of physicists, would know
how to build a collider to study this phenomenon. This would be a reason for the
choice. Now of physicists are forced to make a choice almost blindly, trying to find an
option that would be optimal in terms of time, financial investments, and the expected
scientific impact. In September 2017, at the 186th session of the CERN Council, the
secretariat of the European Strategic Group (ESG) was established, a new body to
coordinate the preparation of the updated European Strategy. The key task of the
European Strategic Group is to draw up a final program plan and submit it for
consideration at CERN. AWAKE Project Manager Edda Gshwendtner Proposed the
new method of particle acceleration works. In an interview 2018 Edda Gshwendtner
stated: “In the classical scheme, the electron beam in the collider accelerates under the
influence of the electromagnetic field. In our experiment, a beam of protons flies in
the plasma it creates a wave and thereby ensures the acceleration of the electron beam
that follows. The beam of electrons with energy of 19 MeV flew in the plasma ten
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meters and increased energy to 2 GeV, that is, more than 100 times. This means that
the average acceleration rate was 200 MeV / m. Figure 1”. [1]

Figure 1. AWAKE’s plasma cell arrives CERN.

The experiment was carried out by the AWAKE collaboration and scientists from
the Budker Institute of Nuclear Physics, Siberian Branch of the RAS (INP SB RAS).
Traditional accelerators use what are known as radio-frequency (RF) cavities to kick
the particle beams to higher energies. This involves alternating the electrical polarity
of positively and negatively charged zones within the RF cavity, with the combination
of attraction and repulsion accelerating the particles within the cavity. By contrast, in
Wakefield accelerators, the particles get accelerated by “surfing” on top of the plasma
wave (or Wakefield) that contains similar zones of positive and negative charges.
Allen Caldwell, spokesperson of the AWAKE collaboration said, “Wakefield
accelerators have two different beams: the beam of particles that is the target for the
acceleration is known as a ‘witness beam’, while the beam that generates the
Wakefield itself is known as the ‘drive beam’. AWAKE is the first experiment to use
protons for the drive beam, and CERN provides the perfect opportunity to try the
concept. Drive beams of protons penetrate deeper into the plasma than drive beams of
electrons and lasers. AWAKE is the first experiment to use protons for the drive beam,
and CERN provides the perfect opportunity to try the concept. Drive beams of protons
penetrate deeper into the plasma than drive beams of electrons and lasers. Therefore,
Wakefield accelerators relying on protons for their drive beams can accelerate their
witness beams for a greater distance, consequently allowing them to attain higher
energies.” However, the use of charged protons as a driver for electron acceleration,
in comparison with photons, has one more advantage. It consists of the appearance of
an electrodynamics longitudinal force that effectively accelerates the flow of electrons
during the motion of the proton beam even in the absence of plasma in the Large
Hadron Collider. This longitudinal force cannot be described by the transverse
Lorentz forces or of effect Wakefield. To explain its nature, it is necessary to
reconsider Maxwell's electrodynamics [2]. And finally, although no indications of
critical deviations from the predictions of the Standard Model (SM), combining strong
and electroweak interactions, have been found, there are a number of experimental
facts that need to be explained. This problem is especially evident in the case of
strong interactions in the so-called soft hadron processes. In particular, it is surprising
that, as the collision energy of relativistic protons increases, the probability will
remain, as a single particle, for protons increases. Such a picture contradicts the
concepts of classical physics and goes beyond the scope of the Standard Model [3].
Until recently, it was believed that the use of such an important connection as the
unitarity condition (the assertion that the total probability of all elastic and inelastic
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processes during proton collisions should be equal to unity) makes it possible to
determine the spatial picture of the proton interaction region and its evolution with a
change in energy [4]. However, the results of recent experiments obtained in the LHC,
when the proton collision energy reaches 13 TeV, make it possible to doubt the
reliability of the unitarity condition when two channels of elastic and inelastic proton
collisions are rigidly connected to each other in the probability of particle production
events 1. The recognition of the polarization of quantum vacuum (dark matter) under
the action of ultrarelativistic protons and superpower magnetic and electric fields in
the LHC, generating jets of unstable particles and distorting the spatial picture of the
proton interaction region in the LHC, adds a third interaction channel.

2. Higgs Boson and Dark Matter in the Large Hadron Collider
Recent discoveries made at the Large Hadron Collider (LHC) include the discovery

of the Higgs boson, an increase in the proton interaction cross-section in the energy
range Wp ~ 10 - 100 GeV, and an increase in the fraction of elastic scattering
processes in the energy range Wp ~ 100 GeV - 13 TeV, which is a consequence of
increased proton stability and also the emission of jets in inelastic processes with a
large multiplicity.

2.1. Higgs Boson
The discovery in the LHC of heavy Higgs boson resonances (mass 125 GeV),

obtained in 2012 with pp collisions at high energies, would seem to confirm the
validity the predictions of the Standard Model. The authors of the theoretical works [5]
P. Higgs and F. Engler were awarded the Nobel Prize in 2013 for “the theoretical
discovery of a mechanism that helps us understand the origin of the masses of
subatomic particles and which was rec1ently confirmed by the discovery of a new
predicted particle at the Large Hadron Collider.” The situation when theoretical
predictions appear before their experimental confirmation and wait for almost half a
century of their recognition (the Nobel Prize) is really unique. Everything that is now
known about the new particle agrees well with its interpretation of the Higgs boson
predicted by the theory of elementary particles within the framework of the simplest
version of the SM. Within the framework of the SM, it is possible to calculate both
the probability of the Higgs boson production in the pp- collisions in the LHC and
thereby its decays, and thereby predict the number of expected events. The estimate of
the lifetime of the Higgs boson on the basis of experimental data does not contradict
the prediction of the Standard Model and is T ~1.6·10ˉ²²s. The Higgs boson (H) can
decay in many different ways: to photons, to heavy W or Z bosons, to quarks or
leptons. What is a boson? Each particle has, as it were, an internal moment of rotation,
the spin (this is a quantum mechanical phenomenon). There is a whole and half-
integral spin in units of Planck's constant. Particles with spin 1/2 or 3/2 (any half-
integral spin) are called fermions. In bosons, the spin is an integer, which leads to
fundamental differences in the properties of these particles; in the Higgs boson, the
spin is 0 (and this is an integer). The Higgs boson is electrically neutral. The Higgs
boson, in contrast to all other vector bosons, is a scalar particle. It is believed that the
Higgs field fills the entire universe. But the question arises: “interacting with the
Higgs field, all the particles acquire mass, but the Higgs boson from this universal
mechanism falls out! This is far from trivial; this ambiguity is fundamental and
fraught with extremely serious consequences for SM.” In this connection, academic
RAS V.A. Rubakov in the article “Higgs Boson” asks the question: “Why do we need
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a new Higgs field?” and he himself answers: “The short answer is that the
symmetries of the theory of elementary particles of the Standard Model forbid
elementary particles to have the mass, and a new field breaks these symmetries and
ensures the existence the masse of particle” and continues: “In the standard model -
the simplest version of the theory (but only in it!) - all the properties of the new field
and, correspondingly, of the new boson, except for its mass, are unequivocally
predicted again on the basis of symmetry considerations” [6]. Thus, the question of
the mass of the Higgs boson is generally deduced from the consideration of the SM.
Unfortunately, today the standard model does not have a theory capable of calculating
the mass of elementary particles, including the mass of the Higgs boson. SM contains
from 20 to 60 arbitrary adjustable parameters (there are different versions of SM) for
calculating the mass of particles. L.G.Sapogin’s Unitary Quantum Theory (UQT)
allows for calculating the mass spectrum of all hitherto known or hypothetical
elementary particles up to the Higgs Boson [7]. And also, a solution of the simple
scalar version of UQT basic equation for the wave packet allowed producing a
theoretical calculation of the elementary electric charge and the fine structure constant
of α particle [8]. According to L. Sapogin’s UQT, the particles as clots (wave packets)
of a real field is governed by the structure-function and can be decomposed into flat
sinusoidal waves by means of transformations of the Fourier’s series. The structure is
here represented as a harmonic amplitude/frequency function (spectral representation).
The quantum package becomes classical with increased mass and quantization of the
mass in a delicate balance between dispersion and nonlinearity. The particle moves
according to classical laws of motion, while each packet is governed by quantum laws.
L.Sapogin’s Unitary Quantum Theory describes elementary particles as clots (wave
packets) of a real-world field to be “identified with the quantum vacuum (dark
matter)” and wherein the presence or non-presence of the quantum vacuums (dark
matter) here irrelevant. Of course, the UQT admits of energy exchange with the
cosmic medium comprising an agglomeration of random oscillations, but not as a
prerequisite for energy generation. L.Sapogin explains by unrestricted energy growth
in the oscillating particles in a potential well, according to UQT differential equations
for an oscillating charge, describing single micro-particles in motion: “The UQT
suggests that conservation laws are only applicable over the averaged ensemble of
particles and never to single ones. On the other hand, energy generation is governed
by the nature of particle motion equations, whether oscillating in the vacuum or in the
medium.” [7]. In proposed our, model of the creation of particles in a quantum
vacuum, including the Higgs boson as a result of pp collisions at high energies in the
LHC, the mass of the particles is determined by resonances. When the frequency of
oscillations arising when a proton moves in a quantum vacuum of the LHC �� =

��2

ℏ

is close to the natural oscillation frequency of the particle �� =
��2

ℏ
, generated in the

process of polarization of a quantum vacuum (dark matter), resonance occurs.
Resonance is accompanied by an increase in the additional mass of the particle:

mᵣ = ħ ωᵣ / c²
where mᵣ is mass of a quantum object,
ωᵣ is frequency of the wave function of a quantum object,
c is the speed of light c = 299792458 m / s

ћ = h / (2π), ћ = 1,0546 ∙ 10-34 J / Hz, h is the Planck’s constant, h = 6.6260 ∙ 10ˉ³⁴
J / Hz
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The standard graph of the dependence of the particle’s mass on its speed is now
simply half the amplitude-frequency characteristic of the forced oscillations of a
harmonic oscillator with no dissipation, and the mass growth is absolute [8].
The standard graph of the dependence of the particle's mass on its speed is now

simply half the amplitude-frequency characteristic of the forced oscillations of a
harmonic oscillator with no dissipation, and the mass growth is absolute [8].
Another mechanism for generating the mass of elementary particles was proposed

by the professor Yu.A.Baurov in a new theory of the Byuon (TB) [9]. The base object
for the formation of masses of leptons in TB is object 4B, which arises in the process
of minimizing the potential energy of the byuon. The bulk of the potential energy
passes into the energy of rotation (spin) of elementary particles. The residual part is
treated as a mass of particles. For an electron, the minimum residual potential energy
E=33eV. Inside TB, the physical space without particles, from the baryon matter, is a
quantum medium formed from byuons 4B having an uncertainty interval of
Heisenberg. Smearing of objects 4B in the Universe creates the observed matter
density in the Universe of ρv = (0.721 ± 0.025) · 10-29 g · cm-3 (dark energy and dark
matter) and connects all objects of the universe in one information field [9].
Thus, the presence of dark matter in the LHC and its participation in all interactions

explains the presence of mass not only in leptons and hadrons but also in the bosons
themselves, including the Higgs boson.

2.2. The Effect of the Stability of Relativistic Protons with Increasing Energy of
Their Collision in the Large Hadron Collider (LHC)
The experimental discoveries made recently in the LHC include an increase in the

fraction of the processes of elastic scattering of relativistic protons as their collision
energy increases, that is, an increase in the proton stability effect. The proton beams
collide in the LHC with energies up to 13 TeV in their center of mass system. This
energy should exceed the proton’s own rest mass by more than four orders of
magnitude in magnitude (mρ ~ 9380000 MeV). The main goal of research at the
collider is to study the forces that control the interaction of particles and clarify their
internal structure. Although there are currently no indications of critical deviations
from the predictions of the Standard Model (SM), which combines strong and
electroweak interactions, a number of experimental facts that need to be explained are
observed. This problem is especially evident in the case of strong interactions in the
so-called soft hadronic processes. In particular, it is surprising that as the collision
energy of relativistic protons increases, the probability of their integrity increases.
Such a picture contradicts the notions of classical physics and goes beyond the
framework of the SM. The author of the article [3] professor I.V.Dremin concludes
that the probability of the survival of two protons with preservation of their integrity,
with increasing collision energy, is related to the purely quantum nature of the
structure of hadrons with quarks and gluons located inside. They manifest themselves
in inelastic processes in the form of newly born ordinary particles and resonances. It is
the dynamics of internal fields in the process of elastic collision of protons that should
be responsible for the observed increase in the probability of proton survival with
increasing energy. The reason for the increase in the probability of proton survival is
not yet clear. Undoubtedly, strong correlations should be responsible for this effect. [3]
For example, the increased role of elastic scattering can be associated with an increase
in the tension of strings connecting quarks with the Lorentz-compression measure. In
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this case, the emission of soft gluons (an inelastic channel) becomes less probable.
Another possible explanation for the increase in the probability of survival of protons
may be due to the fact that as the energy increases the density of very soft (wee)
gluons increases, and their interaction decreases. Such an effect can be due to the
structure of the vacuum of quantum chromodynamics (QCD) and the manifestation of
the so-called contact Ѳ-term in the Lagrangian in QCD [10]. The high pressure in
collisions of protons and the maximum high density of soft gluons can lead to a
decrease in the coupling constant and to their condensation as a function of energy
[11]. However, new discoveries make it necessary to reconsider the nature of the
resonances and the mechanism for the production of new particles. After Volker
Burkert and his colleagues from the Jefferson laboratory found that in the of the
proton the pressure could exceed 1035 Pascal [12], it would be naive to assume that the
maximum energy of the colliding beams of protons achievable in the LHC would be
enough to destroy proton Figure 2.

Figure 2. The structure of the proton, quarks, and gluons.

It can be assumed that the creation of particles in this energy range is associated
with resonant phenomena in the quantum vacuum (dark matter) and are irrelevant to
the integrity of the protons, that is, all collisions the protons in the LHC, except
resonances, are elastic. Volker Burkert conducted a series of experiments on the
accelerator CEBAF. After the collision of fast electrons with a mass of liquid
hydrogen (a source of protons), the researchers registered the particles arising as a
result of their interaction - an electron, a proton, and two photons. This allowed for
the first time to measure the pressure in the center of the proton, bombarding the
proton with electrons whose energy reached 100 MeV or more, which allowed the
electron to penetrate into the structure of the proton. Investigations in particle physics
at the CEB-1 collider of the Novosibirsk Budker Institute of Nuclear Physics, Siberian
Branch of the Russian Academy of Sciences have confirmed the validity that the
electron is a point formation in scales up to 4 × 10-14 cm. Unlike the proton, it does
not have an internal structure [13]. At such a small value, the electrons penetrate into
the proton. Then the researchers observed the scattering of the photons, comparing
their characteristics with information about the proton and the accelerated electron.
This scattering gave the scientists a scheme of energies and pulses that made it
possible to describe the extreme pressure in the center of the proton. According to
modern views, the proton consists of three quarks - two u-quarks (upper quarks from
the word up) and one d-quark (the bottom quark from the word down), hence the
designation uud (Figure 2). The gluons bind quarks in a single particle. The maximum
repulsion between quarks is observed at a distance of 6 × 10-13m, with the pressure
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reaching 1035 Pascal. This indicator is considered one of the key characteristics of the
proton: colossal pressure is directed from the center outward, counteracting the
pressure of the outer regions of the particle directed toward the center [12].
The behavior of relativistic protons in Large Hadron Collider (LHC) and cosmic

detectors PAMELA and AMS-02 space cannot be explained within the framework of
the Standard Model (SM). In colliders, this problem is especially evident in the case
of strong interactions in the so-called soft hadronic processes. The most striking is
that the interval of resonant proton energy in the LHC, at which the greatest
probability of inelastic collisions of protons and the creation of new particles is
observed, corresponds to the energy interval Wp ≈ 10-100 GeV [3], (Figure 2)
however, with increasing energy of relativistic protons, the effect of their stability
after collision increases, that is, the probability of conservation of the proton as a
single particle increases with increasing collision energy [3]. Noteworthy is the fact
that In the alpha-magnetic spectrometer AMS-02, the resonance maximum of the total
energy spectrum of the secondary electrons and positrons [14], as well as the maxima
of the energy spectra obtained separately for positrons [14] and electrons [14], (Figure
2) also correspond to the energy interval Wp ≈ 10-100 GeV. It can be assumed that
the creation of new particles in this energy range is associated with the polarization of
a quantum vacuum (dark matter). It convincingly confirms the non-gravitational
manifestation of dark matter in near-Earth space and in Large Hadron Collider. Today
scientists at the Large Hadron Collider at CERN think that they may have discovered
a new particle, the decay of which gives rise to muon pairs in a narrow peak of the
energy of colliding protons strictly defined at 28 GeV, but it is too early to draw final
conclusions (Figure 3). Among physicists, this particle causes not only excitement but
also an alarm. Unlike the Higgs boson, predicted by the theory of elementary particles
in the framework of the simplest version of the Standard Model (SM), the new
particle can threaten the CM.

Figure 3. New dark matter particle (fifth interaction) in the LHC (Peak of energy at 28GeV).

The new result - consisting of a mysterious bump in the data at 28 GeV - has been
published as a preprint on ArXiv and Roger Barlow's article was published as an on
November 13, 2018 [15]. The LHC collaborations have very strict internal review
procedures, and we can be sure that the authors have done the amounts correctly when
they report “4.2 standard deviation value”. This means that the probability of
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obtaining the peak of this large randomly generated noise in the data, rather than a
real particle, is only 0.0013%. In a way, it seems that this should be a real event, not a
random noise. If this particle really exists, then it should be outside the standard
model, where no one expected it. In most cases, pairs of muons come from different
sources from two different events, and not from the decay of a single particle. If you
try to calculate the parent mass in such cases, it will spread over a wide range of
energies, rather than creating a narrow peak. In the new experiment, the CMS detector
detected a large number of pairs of muons and, after analyzing their energies and
directions, found that these pairs originate from the decay of one parent particle. You
can look at Figure 3 and judge it for yourself. Is this a real peak or is it just a statistical
wobble due to random scatter of points in the background (dashed curve)? If it is real,
it means that some of these pairs of muons are really descended from a large maternal
particle the dark matter which decayed, emitting muons - and none of these particles
have ever been seen before.

2.3. The Effect of the Energy Value at Which Measurements are Taken on the
Interaction Constants and Masses of Elementary Particles
The effect has been discovered in September 2019 at CERN at the Large Hadron

Collider with and is explained by the polarization of vacuum (dark matter). In an
experiment at the Large Hadron Collider, a decrease in the τ-quark mass with
increasing energy was first demonstrated. The distribution of reaction products during
pp-collisions with energy in the center-of-mass system of 13 TeV was studied. “The
run” of the τ-quark mass obtained from these data up to 1 TeV is confirmed, and the
statistical hypothesis of the absence of the effect is excluded at a confidence level of
95% [16] We are talking about the effect of which applies not only to the strong
interaction but to all fundamental interactions, including electromagnetic interaction.
Maxwell mistakenly applied the Ostrogradsky-Gauss theorem not only for resting
charges but also for moving ones (Gauss theorem is one of the equations Maxwell).
As a result of this arbitrary assumption, the dynamic state of moving electric charges
is simply replaced by their static state. Coulomb’s law is also valid only for
motionless charges since at relativistic speeds charged particles interact with a
quantum vacuum (dark matter), leading to its polarization. As for the non-invariance
of the equations of electrodynamics, it is due to the assumption of the reality of the
existence of the medium (dark matter) and taking into account the existence of effects
of delayed potentials and deformations of the electric field of moving charges. The
complete invariance of the equations of electrodynamics is permissible only in an
absolutely empty space of Einstein's STR.

3. Conclusions
Thus, strange and inexplicable the behavior of relativistic protons in the Large

Hadron Collider and PAMELA and AMC-02 cosmic detectors, can be explained by
the non-gravitational manifestation of dark matter participating in all interactions in
nature [17]. In the quantum electrodynamics (QED) there is still no complete clarity
on how to solve the problem of the production of pairs of elementary particles and
antiparticles in a vacuum under the action of external fields, relying on the
corresponding equations the Klein-Gordon-Fock and the Dirac's equations. For some
of these fields, it is possible to construct the corresponding quantum theory of the
Dirac's field, but on the whole, there are insurmountable difficulties connected with
the creation of electron-positron pairs from the vacuum leading to nonlinear many-
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particle problems [18]. On the way to improving the theory of quantum
electrodynamics (QED), it is necessary, firstly, to introduce the concept of quantum
vacuum (dark matter and dark energy) into physics, secondly, to abandon the
postulates of the SRT Einstein and the Bohr’s antiquated “complementarity” principle,
and thirdly, to reconsider the nature resonances in the Large Hadron Collider and go
beyond tables to those published by the joint Particle Data Group (PDG), which
describes all the properties of resonances associated with the presence of quantum
levels in the particles themselves. Attila Krasznahorkay at the Hungarian Academy of
Sciences’ Institute for Nuclear Research in Debrecen, Hungary published an article in
the ArXiv preprint database where they concluded that they discovered the fifth
interaction and a new particle of dark matter. In January 2016, their article about this
was published in the journal Physical Review Letters [19]. A group of theoretical
physicists led by Professor Jonathan Feng from the University of California (Irwin,
USA) decided to check the results of their Hungarian colleagues. Feng’s team came to
the conclusion that the particle discovered by the Hungarian scientists could be a
“protophobic X boson” a particle the dark matter that only interacts with electrons and
neutrons. Jonathan Feng said in a 2017 press release: “For decades, we have been
aware of four fundamental forces: gravity, electromagnetism, and strong and weak
nuclear forces. The discovery of a possible fifth force would completely change our
understanding of the Universe with the consequences for combining the fifth force
and dark matter. In order to overcome the crisis in theoretical physics, which was
pointed out as far back as 2014 in his article by physicists of the Large Hadron
Collider Joseph Likken and Maria Spiropula “Supersymmetry and the crisis in
physics”, a new physics is needed [20] It should be noted that recognition of the
polarization of quantum vacuum (dark matter) in theories of quantum electrodynamics
(QED) and quantum chromodynamics (QCD) leads to the violation of symmetries,
conservation laws, and prohibitions in the Standard Model. Each symmetry in the SM
corresponds to its own conservation law (the famous Noether’s theorem and its
subsequent generalizations). For example, symmetries with respect to time shifts (that
is, the fact that the laws of physics are the same at every moment of time) corresponds
to the law of conservation of energy, symmetries relative to shifts in space correspond
to the law of conservation of momentum, and symmetries about rotations in it (all
directions in space are equal) - the law of conservation of angular momentum.
Conservation laws can also be interpreted as prohibitions: symmetries prohibit
changes in the energy, momentum, and angular momentum of a closed system during
its evolution. The participation of quantum vacuum (dark matter) in all interactions
causes a rejection of the paradigm of the evolution of a closed system and requires a
review of all conservation laws and symmetries. That's what the new physics should
be.
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