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Abstract

This paper explores why the particle model based on virtual spacetime is consistent with the results of the quark
model. The biggest problem with the quark model is why the quark has a fractional charge, but it cannot be detected.
From the condition of the Dirac charge quantization, the fractional charge does not satisfy the charge quantization
condition, so it is impossible to observe it in real spacetime. Otherwise we will be able to detect the magnetic
monopole. However, quark's fractional charge constructs different baryon structures and is supported by strong
experimental evidence. This shows that the quark's fractional charge is reasonable. At least there is strong indirect
support. Therefore, any newly created particle model should at least have a quark model as a subset. It can be seen
from the analysis of this paper that the virtual spacetime particle model contains the quark model and can predict the
all predicted results of quark models. But the virtual spacetime particle model has a larger range and can predict new
particles that the quark model cannot predict. By analyzing the meson model in the virtual spacetime particle model,
we find that in addition to the currently discovered Higgs boson, there are two Higgs bosons with positive and
negative charges in nature. The Bosons are positive and negative particles, and their energy range is at the range of
110~140GeV, which should be found on LHC and other colliders.
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1 Introduction

The quark model has achieved great success in particle physics ! ®), although some assumptions
have strong subjectivity and have not been directly confirmed by experiments. But as a theory that
predicts new particles, it is very valuable to achieve these successes in a very high-energy region
and difficult to experiment with.

However, the quark in the quark model has a fractional charge, and such a hypothesis does have
many things to discuss. After all, the theory has been proposed for more than fifty years, and there
is no direct evidence in the laboratory of the existence of fractional charges. Another problem is that
the fractional charge is contradictory to the Dirac charge quantization condition. If fractional charge
is present, there should also be cases where fractional charge quantization occurs. However, the
quark model cannot give the same results as the Dirac charge quantization conditions [”). Although
the existence of magnetic monopoles is required in Dirac charge quantization conditions, although

magnetic monopoles have not been found experimentally, after introducing virtual spacetime,
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magnetic monopoles are like electric charges in virtual spacetime. Such magnetic monopoles have
a higher degree of symmetry with the charge in the real spacetime. Therefore, the result of charge
quantization should be integer rather than fractional. Unless we can determine a new mechanism in
the future, we can guarantee that the integer charge is divided into three parts. At present, there are

no theoretical or experimental signs.

2 Particle model based on virtual spacetime

~4 it first assumes that all the

The particle model based on virtual spacetime is very simple !
elementary particles are only leptons and proton. Thus, the elementary particles in real spacetime

include six types of leptons and one proton and their anti-particles.

The six types of leptons are electron, electron neutrino, muon, muon neutrino, tauon, tauon neutrino,

and their antiparticles.
The proton is the only baryon in the elementary particles.

Electron, p, 7, and proton are all charged. The three neutrinos are uncharged. This is consistent
with Dirac's charge quantization conditions.

All elementary particles are the same and are all simple spherical structures. The charged lepton is
the same as the corresponding neutrino radius.

For charged particles, according to the conclusion of physics of virtual spacetime !!!, the surface
rotation speed caused by spin exceeds the speed of light, which makes the radius of electron and
muon in the virtual spacetime, so it is impossible to detect in real spacetime. The surface rotation
speed of the tauon and proton due to spin is less than the speed of light, which means that the radius
of the tauon and proton can be detected in real spacetime.

Since the radii of proton and tauon can be measured in real spacetime, the other leptons radii are in
virtual spacetime and cannot be measured. In addition, all the leptons have a smaller radius than the
proton, so the leptons can enter the proton, the tauon and the like to form more other composite
particles.

2 Particle model based on virtual spacetime
can automatically meet the conservation

condition

For the quark model, several important conservation laws must be specified. They are conservation
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of baryon numbers, conservation of lepton number, conservation of isospin, and conservation of

charge.

It is easy to prove that the particle model based on virtual spacetime can automatically satisfy all

the conservation conditions.

First, the composite particles in the particle model based on the virtual spacetime can use the
decayed products to form the corresponding particle structure.

For example, if there is a baryon 4 decays into a baryon B and two opposite leptons, it can be
expressed as

A=B+a+a (1)

Uppercase letters indicate baryons and lowercase letters indicate lepton. The underlined letters
indicate antiparticles.

Then based on the particle model of the virtual spacetime, it can be concluded that the structure of
the A particle consists of the B particle containing two lepton a and a.

However, since 4 is only a particle, the charge of lepton a must be redistributed to the surface of the
A particle.

The reason why there must be two opposite leptons is because the energy of the virtual spacetime
corresponding to the magnetic monopole must be eliminated. Otherwise the resulting composite
particles will get many times more energy than the base particle B.

The formed composite particles can be represented by the particle decay diagram ! 3! shown in Fig
1.
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Fig. 1. The decay diagram of composite particles

In the reaction process of these composite particle, what is the result of the decay, which particles
will be contained in the internal structure of the composite particle. It is only the charge that needs
to be redistributed on the surface of the particle and the addition and subtraction of the charge of the
particle, which naturally guarantees the basic requirements of charge conservation.

The energy forming the composite particle 4 should not contain the energy of the lepton in the
virtual spacetime, otherwise the super-energy particle will be formed. For example, if there is only
one electron inside the proton, the total energy crossed the virtual and real spacetime of the
composite particle formed will exceed twice the proton. It will also destroy the symmetry of particles
in real spacetime and virtual spacetime particles.

This symmetry damage can be analyzed in this way.

Each particle is composed of two parts of virtual spacetime and real spacetime ', For example,
the real spacetime energy of electrons is an electric field, and the virtual spacetime energy is a
corresponding electro-magnetic monopole magnetic field. The real spacetime energy of a proton is
the electric field of a proton, and the virtual spacetime energy of a proton is the corresponding
proton-magnetic monopole magnetic field.

If only one electron enters the proton inside the real spacetime, the real spacetime composite particle
will contain the proton electric field and the electronic electric field, and the virtual spacetime will
contain the proton-magnetic monopole and the electro-magnetic monopole magnetic field.
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Now from the perspective of virtual spacetime, since the proton-magnetic monopole energy is equal
to the electron electric field energy, the electro-magnetic monopole energy is equal to the proton
electric field energy. From the point of view of symmetry, the proton-magnetic monopole is the
electron of the virtual spacetime, and the electro-magnetic monopole is the proton of the virtual
spacetime.

It can be found that the proton-magnetic monopole of the virtual spacetime enters the electro-
magnetic monopole and will also form a composite particle. The composite particles correspond to
protons and electrons in real spacetime.

That is to say, if only electrons enter the interior of the proton to form a composite particle, a
composite particle of exactly the same will be formed in the virtual and real spacetime. That is, the
composite particle will span both time and space. Or the particle can be measured either in real
spacetime or in virtual spacetime. This may be a new kind of particle that may exist, such as the
Majorana particle [*]. But at the moment, I don't know what methods to detect. Therefore, the
existence of such a particle structure can be considered to mean that the virtual and real spacetime
is a whole. Because only one overall spacetime will appear only one kind of particle, and there is
no case of symmetric particles. This is the same as using the plural form of an imaginary number. It
is impossible to include the existence of a number that is both a real number and an imaginary
number in a complex number.

Therefore, in order to avoid such a situation, two positive and negative leptons are required to form
the internal structure of the composite particles. Therefore, in the virtual spacetime particle model,
there is no need to make additional conventions such as the number of baryons and the conservation
of lepton.

The analysis of charge conservation and isospin conservation is simpler. Considering that all
particles after decay have been included in the composite particles, and in the composite particles,
the charge and isospin of these particles are not "deleted", so the charge and isospin before and after
decay of the composite particles are conserved.

3 The particle model based on virtual
spacetime can predict all of the baryons and

mesons which predicted by quark models

This is also easy to understand. Because as long as it can be confirmed that there is some kind of
baryon decay process. Using the particle-modeling method of virtual spacetime, the lepton in the
decay product is directly put into the baryon, and then the charge of the lepton is redistributed on
the surface of the baryon to form a composite particle. Therefore, theoretically all the baryons
predicted by the quark model can be incorporated into the particle model based on the virtual
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spacetime. However, in defining the concept of composite particles, in the particle model based on
virtual spacetime, protons are stable basic particles, which can no longer be segmented and will not

decay again.

The relationship between the quark model and the virtual spacetime particle model can be

represented by Fig. 2.

______________________________________________________________

Other
composite

particles

______________________________________________________________

Virtual spacetime particle model: leptons, proton

i

Quark model: leptons, quarks

Fig. 2 Relationship between quark model and virtual spacetime particle model

It can be seen from Fig. 2 that the quark model is located at the bottom of the virtual spacetime
model, and the virtual spacetime particle model can be constructed from the quark model. The
virtual spacetime particle model directly combines all the decayed particle products, and the various
particle parameters contained are completely consistent with all the particle parameters after decay.
Therefore, from a logical point of view, it is no problem to obtain the final decay result directly from

the virtual spacetime particle model.

However, the question is whether the quark model can be constructed from the virtual spacetime
particle model. As shown in Fig. 3. If the quark model can be constructed from the virtual spacetime
model, it means that the two models are completely equivalent. If not, it means that the virtual
spacetime particle model covers a larger range than the quark model. I prefer the latter.

Virtual spacetime particle model: leptons, proton

~_~

Quark model: leptons, quarks

Fig. 3 Quark model derived from the virtual spacetime particle model



According to the process shown in Fig. 3, if the virtual spacetime particle model already exists, is
the existence of the quark derived from the virtual spacetime particle model? The quark model is
then constructed from several kinds of quarks. From a structural point of view, quarks are more
subdivided than protons, and it seems that the level of protons is higher than quarks. However, it is
noted that the leptons are equivalent to the quarks in the virtual spacetime particle model, which
also means that if we can find the complete correspondence between the leptons and the quarks, the
process shown in Fig. 3 is also achievable. such as

ikiQizp‘l'iLi (2)
i1 i1

Equation (2) reflects the relationship between the quark model and the virtual spacetime particle
model. O; on the left side of the equation represents quarks, and £; is the proportional coefficient.
The right side of the equation is the parameters of the virtual spacetime particle model, P is the
proton, and Z; is the two types of lepton that make up the baryon. The lepton parameter does not
need to be multiplied by any factor. Because as long as the two positive and negative lepton

requirements of the virtual spacetime particle model are met, the requirements can be met.

4 Can a particle model based on virtual

spacetime predict new results?

4.1 Comparison of two models

As can be seen from the above analysis, at least the quark model is based on a subset of the virtual
spacetime particle model. So, does this mean that a particle model based on virtual spacetime can
predict more particles beyond the quark model?

This can be used to classify and summarize the two models. It is shown in Table 1.

Table 1. Comparison of quark model and virtual spacetime particle model

Model Quark Virtual spacetime
Charge Fractional charge Integer charge
Total number 62 elementary particles 15 elementary particles
) ) ) 6 kinds of lepton + 6 kinds of anti-
Number of leptons 6 kinds of lepton + 6 kinds of anti-lepton
lepton
Baryon 6 flavor quark + 6 flavor antiquark 1 proton + 1 antiproton
Color Several colors (none)
Composite particle o o
Quarks combination Proton and leptons combination
structure




Intermediate boson Photon, W and Z boson, gravitational, Higgs Photon
Isospin 1/2; -1/2 and etc. 1/2; -1/2 and etc.
Spin 1/2; -1/2 and etc. 1/2; -1/2 and etc.

It can be seen that the total number of elementary particles based on virtual spacetime is significantly
reduced, leaving only 15 species.

In the intermediate bosons, both models have photon. However, in the particle model based on
virtual spacetime, the W and Z bosons and the Higgs boson are just one of the composite particles.
Consistent with the characteristics of the meson.

The gravitational boson in the virtual spacetime model does not exist. Because according to the
assumptions of virtual spacetime physics and Einstein's general theory of relativity, gravitation is
caused by the curvature of time and space, so no gravitational boson is needed to transmit gravitation.
But it can be passed through gravitational waves. At present, gravitational waves have been
supported by sufficiently solid experimental data.

Quark's unit is "flavor". Quarks of the same "flavor" have different colors and belong to different
types of quarks. The elementary particles of the virtual spacetime model have no color. Therefore,
the strong interaction is mainly caused by the special structure of the virtual and real spacetime.

4.2 Consistency between leptons and quarks

In the quark model, Leptons and Quarks have a lot of similarities. include:

1. Lepton is the same as the quark's "generation". There are three generations.
2. The number of "flavors" of lepton and quark is the same. There are 6 flavors.
3. Both the lepton and the quark have the "flavor" change ability.

4. The lepton characteristics of different "generation" and "flavor" are basically the same as the
corresponding quark characteristics.

Because of the many similarities, is it doubtful that the quark and the corresponding lepton are
actually the same particles? Quark's fractional charge effect has not been directly confirmed in
experiments, perhaps indicating that the quark model is only a simple mathematical calculation
method.

From the comparison of the quark model and the virtual spacetime model in Table 1, it is feasible
to use the lepton directly instead of the quark, at least in some applications. And if we build a more
complete virtual spacetime particle model, we should be able to get all the conclusions of the quark
model.

To use the lepton instead of the quark, the main difficulty lies in the inconsistency of the charge.
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One generation of the lepton includes a lepton with an integer charge and a lepton with no charge.
However, all quarks are charged and are fractional.

In order to solve this problem, there is a rule in the quark combination, that is, the quark contained
in a particle, the total charge must be an integer or 0. For this requirement, the particle model in the
virtual spacetime is easy to satisfy. Because no matter how the lepton is combined, it will
automatically ensure that the total charge of all the lepton is an integer or 0. Therefore, the
combination of the internal lepton of the particle is arbitrary.

However, in the virtual spacetime particle model, the lepton inside the particle must satisfy a
condition that the electric field radius of the lepton must be able to cancel each other out. This will
meet the symmetry requirements of Section 2 of this paper. With such a restriction, it means that the
lepton structure inside the particle must contain both positive and negative lepton, and the radius of
these two leptons is the same. That is, the inside of the particle may contain electrons and anti-
electron neutrinos, Muon and anti-Muon neutrinos, and the like. The combinations that cannot exist
are electronic and anti-Muon neutrinos and the like. That is, the lepton that can be combined inside
the particles must be the same generation. However, the quark model can be composed of quarks of
different generations. For example, A particles are composed of the first generation of quark u, d
and any quark of another generation. .

4.3 Beyond the quark model

1 Baryons

For Baryon, if we are involved in the entire particle table, it takes more effort to completely compare
the virtual spacetime particle model with the quark model. Therefore, one of the more typical baryon
particles is analyzed here. See if the virtual spacetime particle model gives some predictions beyond
the quark model.

For the quark model, the A particle consists of two first-generation quarks u and d, plus any one
second- or third-generation quark. There are four kinds of 4 particles, namely: udc; uds, udt; udb.

If the prediction is made from the virtual spacetime particle model, the 4 particle can be composed
of one proton plus any pair of three generations of neutrons.

Where p + e~ + v, is neutron. In the structure, if it is composed of antiprotons, anti-electrons and
electron neutrinos, it is anti-neutron. For the sake of simplicity, only positive particles are discussed
below.

In addition to neutrons, the combination of protons and leptons also includes:

pt+tet+v,

p+e +et



p+tu +v,
p+ut+v,
p+u +ut
pH+T 47,
p+tt 4+,

p+t +1t

If a is used for lepton and v, is for corresponding neutrino, then the above structure can be expressed

as
pta +7v,
p+at+v,
p+ta +a*

In this way, a total of 9 kinds of baryons can be constructed, and the corresponding 9 kinds of anti-
baryons are combined, and a total of 18 kinds of particles are formed. This includes neutrons, which
also contain all four A particles, as well as particles classified in other structures in the quark model.

As can be seen from the above analysis, all the particles predicted by the virtual spacetime particle
model can be detected in the laboratory. Because the decay of these particles can certainly meet the
conservation of parameters such as the number of baryons, lepton number, isospin and charge. It is
only the quark model that makes fractional charges and so on, but instead limits its predictions for

some of the more specific decay processes.

From the above analysis, it can be known that a new baryon is formed on the basis of the above
structure, and the new baryon can also absorb the leptons and further constitute a more complicated

baryon. such as

p+a +v)+a +v,
and many more.
And if it is formed as

p+at+v)+a +v,

This means that there may be more similar structures and decaying more of the other lepton pairs.

such as
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p+@t+a)+ (v, +7,)
and many more.
2 Mesons

According to the virtual spacetime particle model, all mesons are composed of two positive and
negative lepton or positive and negative mesons, and no protons participate. Another such as Z°,
W2, Higgs boson, etc., are classified as mesons in the virtual spacetime particle model.

Thus, each generation of lepton can form at least four mesons. which is
a” +v,
at +v,
at+a”
Vg + 7V,

The fourth meson contains only neutrinos, but we don't know much about the characteristics of
neutrinos at present, so the fourth meson cannot be measured at least under the current technical
conditions. So, we can just use it as a theoretical model, which can be ignored in experimental

exploration.
Such three generations of lepton can constitute three categories of 12 kinds of mesons.

Then consider that we can continue to form a new meson from two positive and negative mesons.
In each generation, only charged mesons have antiparticles. This can continue to constitute the other
three categories of mesons, each of which contains seven new mesons. There is a total of 3 x 7=21

new mesons.

The total number of the above two mesons reached 33. Some of these mesons, such as mesons
composed entirely of positive and negative neutrinos, should not have the ability to detect at present.

Of course, if possible, you can construct a heavier meson on the basis of the newly formed meson. .

4.4 Suggestions for experimental detection

As can be seen from the analysis in Section 4.3, the virtual spacetime particle model is different
from the quark model. Because the structure of the baryon is more complicated and the decay mode
is more abundant, the difference between the two models is explored from the detection of new
mesons. This has also been precedent in history. For example, the prediction and discovery of early

Pion mesons.
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For example, W~ boson, its virtual spacetime particle model can be expressed as e~ + V,. The Z
boson in virtual spacetime particle model can be expressedas e™ +e*

If considering combine it with W* and W~ together or with two Z° together to form a new
boson H’, that is

HO=WWt=(e +7v,)+ (" +v,)
H°=72= (e +et)+ (et +e7)

According to the calculation of the W or Z boson mass in the paper [1], each W or Z boson consists
of two leptons, each lepton has a diameter of 2a, and the maximum range of the two leptons can be
connected together to cover 4a. However, the two leptons inside the W or Z boson cannot be
completely overlapped, nor can they be connected to each other only on the sphere. Therefore, the
average value 3a is taken here, that is, the diameter of the W or Z boson is 3a. However, considering
that the two lepton and the boson formed are spherical, it may be more appropriate to take the
geometric mean, ie V2 X 4a = 2+/2a.

According to the principle of uncertainty, for each of the two leptons forming the W or Z boson
structure, each lepton will have

h
Z\Ea-Ap=§
E = A hc
= C =
: P 4\2a

This reflects the energy of the virtual photons carried by each lepton. Where a is the electron radius.
According to the relationship between electron mass and proton mass in the paper [1] and the paper

[2], it can be calculated

62

a=—
87Tsmpc2

Since a is very small, it can be seen E; > m,c?, This allows the lepton mass to be ignored in the

corresponding mass-energy relationship.

Considering that there are two leptons, the total energy or total mass of the W or Z boson is:

2hc
E,=2E =

ol 90.9(GeV) 3)

From the experimental measurement data, the mass of the Z boson is 91.2 GeV, so the result of the
formula (3) is close to that of the Z boson.

The reason why the mass of the # boson is much smaller may be that there is only one lepton charge
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in the composition of the ¥ boson, so it is related that the two leptons can leave farther. If the two
leptons are further away, the W boson will be larger than the Z boson and the mass of W boson will
be smaller.

Then we calculate the new particle H” composed of two W or Z bosons. Considering two extreme
cases, in one case, two ¥ or Z particles overlap to form H? particles, and the diameter is 2v2a. In
this case, if the two W or Z boson spheroids are tangentially joined to form H? particles, the H’
particle diameter is at most 4+/2a. Of course, such an extreme case should not exist, and thus is
similar to the structural consideration of the W or Z boson. Here, the geometric mean value of 4a is
taken as the diameter of the H” particle. That is to say, the diameter of the new particle H’ is 4a. Of
course, this is only an estimate and certainly brings a certain error. But it can bring us a more concise

and clearer physical image.

This can estimate the mass of the new H? boson is about

4hc
E, = Ba 128(GeV) 4)

At present, the Higgs boson mass is 126GeV, which is close to this new boson. Moreover, the Higgs
particle also has a greater chance of decaying into two W or Z bosons. Other particles in this energy
range have largely disappeared.

If such two W or Z bosons constitute the Higgs boson, then according to the combination of Section
4.3, there may be other combinations of structures. And their mass is similar to that of Higgs
particles. For example, there may be H*, H™ particles, and the like. This is not predicted in the quark
model. In the virtual spacetime particle model, it is a simple inference. among them

H =WZ=( +7,)+ (et +e7)

or

H =W Z°=(e” +7,) + (v, + V)
and etc.

H*=ZW*=(et+e )+ (et +v,)
or

H*=ZW* =, +7,) + (et +v,)
and etc.

The problem with the above combination is that the ¥ particles and the Z particles are not mutually

positive and negative particles. This is different from the composition of the virtual spacetime

particle model. However, if the relationship between the W particle and the Z particle is the same as
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the relationship between the electron and the electron neutrino, it is in line with the virtual spacetime
particle model. Perhaps this requires in-depth theoretical analysis and evidence from the final
experiment to support it.

From the difference of mass between W* boson and Z? boson, the difference between them is about
10GeV, so the mass of H* boson is about 10GeV difference from the mass of Higgs boson. That is,
we can find such positively and negatively charged bosons (or called charged Higgs particles) in the
range of 110~140GeV.

In addition, it can also be considered that in the H* boson structure, the W boson is charged, and
the Z boson is not charged, so the radius of the H* particles formed may be larger, so the mass will
be smaller. Thus H* may be less than 126GeV. Another consideration is that in the structure of
H*, the Z boson is 10GeV heavier than the # boson in the H° structure, which may result in the
mass of H* will be 136GeV. Therefore, the range of 110~140GeV is still a suitable energy range
for HE.

5 Conclusion

This paper explores the relationship between particle model based on virtual spacetime and quark
model. From the discussion results, it can be seen that the virtual spacetime particle model is a larger
set, including all the prediction results of the quark model. This is because the virtual spacetime
particle model itself is based on the decay results and does not change any particle types that may
decay.

Although the two are consistent in most of the predictions, some of these differences can be noted.
The virtual spacetime particle model classifies some important intermediate bosons such as W and
Z bosons, Higgs bosons, etc. into meson categories. That is to say, the actual structure of these
bosons is similar to other types of mesons. Of course, their functions may differ.

In addition, the virtual spacetime particle model does not need to deal with problems such as
fractional charge. Conservation laws such as conservation of charge, conservation of baryon
numbers, conservation of lepton number, and conservation of isospin are automatically obtained.
Therefore, it is much simpler than quark models when discussing problems such as particle decay.

It is precisely because the virtual spacetime particle model covers a wider range than the quark
model. Therefore, all particles predicted by the quark model can be predicted by the virtual
spacetime particle model. However, some particles can be predicted in virtual spacetime particle
model, but the quark model can't.

For baryons, the number of particles involved is numerous and complex. The easiest way to
distinguish between the virtual spacetime particle model and the quark model is the prediction of
the meson and boson. In addition to all the mesons and bosons that have been predicted in the quark
model, the virtual spacetime particle model also predicts the charged Higgs boson. This means that
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in addition to the 126 GeV uncharged Higgs boson we now discover, there should be two oppositely

charged Higgs bosons in nature, the two charged Higgs are positive and negative particles. Its mass

range is approximately within the range of 110~140GeV .

References

[1] Cheng, Z (2019). Foundations of Virtual Spacetime Physics. LAP LAMBERT Academic Publishing GmbH &
Co. KG, Dudweiler Landstr, 99, 66123.

[2] Cheng, Z. (2016). On the new quark and neutrino model based on virtual spacetime.
http://vixra.org/pdf/1606.0326v1.pdf

[3] Cheng, Z. (2016). The Diagrams of Particles Decay Process and the Prediction of New Particle.
http://vixra.org/pd{/1609.0116v2.pdf

[4] Cheng, Z. (2016). A Calculation of Neutron’s Mass Based on Virtual Spacetime.
http://vixra.org/pdf/1608.0385v2.pdf

[5] Halzen, F., & Martin, A. D. (2008). Quark & Leptons: An Introductory Course In Modern Particle Physics.
John Wiley & Sons.

[6] Gell-Mann, M. (1962). M. Gell-Mann, D. Sharp, and WG Wagner, Phys. Rev. Letters 8, 261 (1962). Phys. Rev.
Letters, 8, 261.

[7] Dirac, P. A. M. (1948). The theory of magnetic poles. Physical Review, 74(7), 817.

[8] Law, K. T, Lee, P. A., & Ng, T. K. (2009). Majorana fermion induced resonant Andreev reflection. Physical

review letters, 103(23), 237001.

15


http://vixra.org/pdf/1608.0385v2.pdf

BT ENZEHN TR SSER R R

P

I A X35 B 54 9 5 gzchengzhi@hotmail.com

TR ARV TR A2 T R 22 (R TR 55 s BRI 45 U — BUl. 5 s B H TR fok )t
RN S B 7 B, R AN SRR E] . WKL s i B UK 26 AF R, B AN 2
fif AR, AN AT BEAE SEIN 2t B o 73 AT TR T LSRN 2R FAR 1o ST 5 5 14 7 B L A
H4) 38 HA R B 35 S5 R U SORAS T 98 7 SRR (RS XU e i By B 1 B, 2/
A VAR IR RS BTSRRI S s R — TR TIAEE . A
SCHI AT AT B, R SR 1 v, REAS T A 5 e AR TN R AN 45 R . (ELRE R
I 2R AR OV R TE K, 3 RE S TN 5 s A TR AN A8 TN L SR (b3 AR Sl I 23 RIS 2201 A6
BRI TR, FHER T H AT A TG T 28, R IR IAF AT P AT 1 S PR A A 0 35 £
T KPR BN IE SRR, HREREEE RN 110~140GeV, MiZA] LIFE LHC 48Xl 4%
(SELIP

RERIA. SR, R BN ST ARG

1 &8

O AERL B B AR K o), R — el At 0, H—
BRI SLI A EHIESE . (BAEDR— D REMS TN HUBRE T 10 BER, D ARE R X,
HARMERAT LI M 260 T, SAFR LR, RARRHERE R 5110

SR 25 SE B PP )25 Sl A 0 BB IXRE AR BE I SEAFAE AR 2 P AR HEZ Ak HE ST BIR 2
T T BRI ], 2B SRR AP B R W S BORAT A A . 75— ]
YU 2 73 B0 AT 55 KL e HLAT T A SR AR TP T (1 ISRAFAE 73 O AT, BN ZA7 A2 20 B0
i BTG DL (H% SO AN e iy a0 R AR B o FL AT B AU SR AR AR IR 4 R ). RV AE
AR v LT B A AR R T BRSBTS R B, H
REGIN T REN 25, B mtin R e — 4, RN R A A . KPR RERAR T
DM iN L RO EER TR S ) 4=Rog 1S PR N R i S A AIE P SVAEAE <5 GBI TR s
e BRAEARKIATRERETE — AT BB, BE PRIER BB R - B = . HETRE, iE
BOA AT BRI B S8 I AT AE

2 HT R A R TR R

BT RE I 22 AR B AR R Y, S RIS ARRL T R AR T . IS
A EEARL T HUEAE TN AN T DURCE AT SORE T

AMET AR T BT W B ilor. B B e DU e OB

16



JR TR AL T A T

L T BT BT AT e T A R R R AN LA . IR AT KL S
i B AR

P T AR T2 —FE, AR 8] B RO BRI AR o T FELART PR D00 5 2 ) R A —
Ffo

XF T AR R T, $R IR I S Y P i AR, T B e S B AR I A S B 'k
ARG R A 3 AR AL T RIS 2, BRI AE S 25 e TOVE RN 2 Y o MM 5~ A5 1~ R A
R T 51 762 2 T e s B /N Tk, X DR M 1 BT 1 ) 438 A T DAAE S I 2 %00 3
o

153 AR 1 (A2 T CAE SEI 2 b gl B 3, i FL A AR A RN 4, eI

MER I BRI 7 2, BRI AT LA T Bl 755N AT E 2
HAbH R AR

2 BT ERZERN TR 83T
{E&MF

T R, AAE J LA EE RSP IE . R E TR BT HCTE . RIS

EAEER G R
AR ZuER], T e 2 R BB RENS 15 Shis BT (0 < fE 2% A
T Stk T RIS A R AR R o ) 52 AR S T DA S AR 5 B WK O L R T 45 44 o
Bilhn, WRGAEET 4 ZBRET B BN AET, WA PARRN:

A=B+a+a )
KREFRFORE T, NEFREORR T W LRI RN OB T .

AR RIS AR AR T LS 4 RS B LT 8 TR T o Madd
o

AT AR AEBIRT, BB T o FHRGEDITERT S 4 K7 R .

Z I AL ZEAT A S BT A DR DA I 2B R N 23 o 2l AN 1 PR e RV Bt o 75 )
T R R 43R5 LU B RN 1 B RIR 2R & .

PR R G R T DU 1 s R 1 2 A2 R 2R OR

17



¥
@ @
O—0

K1 BERT A

(EBCRS AT ERLT R RBLSRE, SEBERRA 4, WIS RS TIER T L .
o 7 T4 TR T 6T, BRI 0 047 TOOBLI 8, 3T 1 4 R4 H
FHAEAER.

MR ERLT 4 FIREEA N 128 5 5 e RN I RE R, 75 WAt T2 Ul K B B IR T
EAnfE B 7 NI A AN, W ST IR SR 7 S e Rl i I s Ol 1
IERER TR NS Rl RSO0 AR D oAb sk AR Rt DL S

TR FRAE PRI RBIR R DUIZAE R AEAT 7347 o

BRI AR R I A M S 2 A 2 R ALY, B e T R SN S BE O Y, T
RE I 25 BE BN N FL-RE SRR TGS . BT I SEIN S BE R DU TR LY, BRI 2R D LA -
AR VSR R

ARSI A AN L HE N5 T N, W SER S B SRR S 5T s A T Y,
I 2 5 o - BN A - R AR T 7

BUERANIMER 2K, BT R-EA R r Rt RS T TRt E, B-HRl RS TR
TrHmAEE . MRITFRMERE, R AR T A R I s X R, T - SN B R 2 )
JiRT

R DAR LR IR 2 RS- Bl T N -G T, BRE R — AN E SR T IZE SRR

18



I 250 2 Rl R AT R

A YR LT BN T N R R SR T, R A R SN S e e R ) — N R
BRLT o BNZE B TRE (R B Bl i A I 2 o B U0 T VR AE SIS 2050 i Jfg P 2 3 ] DA 8 3]
BRLT . IXEVF A ST BEAFAE I — MRk, thtn S A hn g 1400, (B B AR
A T5FARBEATIRIN o DRI AT LA IXFORL 5 S5 A A, TR RS 22— N AR [
NRAE—ADEERIN A 2 WL —FRLT, T 0 BB E R 0 330mt 2 [ 4
REBM RO —HE, — DEHP AT R & B SEHOL R N 2 B B A7 4E

PRIy 1 e e BRI 0, 7% B IE ST SR R AR (0 N AR AL o iR i T R I
TR, AN BTSN T RO TR R 2T 5E

X LA ST R R < 4B A2 A U S o B R B B Ak T b e S TR AR AT
fkLr, HAESSR T, BRI SR 1 r A AR A7 e BB 45, PRI R Aok 1328
AT Je (1 LAy 5 (R A2 e A A2 ST AR

3. ET B RN FEEL g 98 B i T
SHABNET

X R AR Sy R . DN D B RS IE SICAT AR S P B I8 AL A o ) R I 2 AL A TR A
T %, B A T R TR b, SRR R T B L BT AT AR X TR
BB T — N EahT o BB e b T %5 se A R il Hh ok (0 2 78T DA N B R I 2
R AR o AN AE S E AR IX — BRI, BT RN S R o, iR AR E
AR T, ARTUEDE], A EREAR.

5 Ve RRTRE IR 2Ly R R 2 ] () 9% A ) AR B 2 SRR

19



Other
composite

particles

~
~

RERS R B BT

o

SRR, BT, S

Bl 2 & s 5 I AR TR 5 2%

ME 2 FTEVEH, SR TN DA RE, 7T LA SRR I HY R I A b1 A
Ao T RE I AR TR EAR R AR S T KL A S AE R, RS ISRk 2
HEHREHIAR T SHCE e 4. RIAEIZEE FRE, EIR MR 2R R 3R AT
B2 I ARG R B T o

AT I R T 75 o M 0 TS O H1 5 SEO . B 3 s TSR AEA pl 2 4
TS SR, DU RERAT P BUIESE 2 S 00 . AR AEDS , IRk A0 T
UL 09 T 5 SO, R TR

REM R B, T

~_~

TR BT, S

Bl 3 H B R T AR A G o T R

R E 3 SR i, Wl CAAEE BN 2k TR, B4R R I S T HE S
FLRIAFAE? ARG P B TR S sopit o i . EE M ok E, & 7o LR 7 T 4i 4 i 45
), TR T E R S e T o SRR B B AE R N b AR R o R R R TS T, Xl
B WA IR B PRI e e X NS R, B 3 BRI FE 2 T DASEEL .
un

ikiQi=P+ZLi (2)

20



N (2D M AR S BRSNS (B K R A 0 FRRE T, ki
TR RN BT e R A IR BN SR BRI SH, PR, LiRR
P RRE T PR T BT ZHA T EIRCME R R Oy R ZRF G RN AR5 R B R 1
P IE B2l AT L 2 2K 1

4. FT B KA BLR A8 75 B H 3T HY
ZR?

4.1 PFAREL 3T Bl

M IR TR LU Y, /0% s R R T REIN SR R — A AR B AR TR SR
BT RE I A RPRL 5 AR I RE A% T H B HH 2 S AR R B 2 kLT

AT DU SRO P R AR AT IR A A 4

1 SRR 5 I AR T R A B

R 2 =l

HLfar Pag - GER i A

B 62 Tt JEA KL T 15 FhtA kL1

BTH 6 FiEF+6 Bl 1 6 FiE 1 +6 Flix &7

#HT 6 W% 7+6 kR E 7 1AM+ AR T

Bt Bt )
HAR 745K R inE ey RF5®RFNAE
Hh ] g% € T W ZB T BT AR T pine

[F i 1/2; -1/2 2% 1/2; -1/2 %%

H i€ 1/2; -1/2 2% 1/2; -1/2 %%

A ULE AT RN 22 S AR T B BCR 2 b, AFR 15 Fib

A B, SE T AR B . (ER WM Z B TR AR 0 AR T R I
SRR, R ME SR . AT R 2

RE I SRR AR (R 5] 77 RAAFAENT o RO IR R I 22 ) B 5 DAL 52 DR AE T SCRIR R R 1R
B, JIA G IRV RS iGN, RS ES 7 ok 4751 77 . B AT L@ 5]
TrpRAR . H AT 51 10 Q3RS 1 A2 s B SN SR 30 1O ST HF

FICM AR CIR”. FFER IS 0, SRR, e T AFESEMENZE. Mk 2R
SRR T BB DR SR AR BT 3 B B R S 2 R R 4 ) i 7 A

21



42 BT 5T R

LAY, BT 55 ES TIRZIHLIE. .

I, By s mE. & =R,

2. By MR BeEmE. AT 6 k.

3. BT S AT AR IR IR AL

4 AR FIWR B AR T 5T 5 0 N A28 T R R R A AR — B

W T AAAER A 2 (AR, 1E ANPGRS SE MR N PR R 5 75 SEBR B A2 AR R R T2 1% 7
89 73 B FEL AT A8 — BTGV AE S0 Hh ELRRAUE S, BRVFER B, 5 o MY S — e B A By
ERTSEIRE .

M1 S RN TR L BORE , BB T REB S, EOERENATR T
f7o TR SRS 3L B S 3 A RE I AR AR, ROZRE RO IRAT S S R TR O T A 4518

R TR S 70, A7 R T 2 AE T A2 B P s 1l B e R T
WEE T AV AT T TIPTA S s # R A AT, T H A2 Boa .

AT R — R, SR E A FE, e MR TIESNE T, B naty
B 0. X FIX— 2R, fE B 2R B AR AR 2 5 2 - O R T T 4 45
= BEMRIERTA B 7 1 A N B EE 2 0. kL1 A A T I S AR R L.

AN I R AR o, Ry AR R T B R AN, BV T AR L AURENS TR
R o IXFEA BEAEIHE A ST 2 FIRARIEEER . A T IXREIBR S, sk MR ERL T
TEH, BRSSP, BT IR RN . BURCF A ES AT LA S i A
ST WA R S AN BEMEATAE AL 5 U2 B A S 1 R TR
BRI RE S AERL T N AL & R 1 b 0 R]— AR o SR T 25 S A TR MU AT DL s AN R A 5 S A R
To A KT, HRHE S ue d MG ARREE S A K

4.3 BT TER

1. Baryon

XFT baryon, WIS K BPBEARL TR, S5 BRI 20 75 5 5 s B AT 0 B, 7R
BAETEZ B St % . P B A — AN B R 57 A R Bk AT 0 A B
R I 2R AR RE T 20 L Y 5 SRR ) — SR

SFETRRAE, AR TFHADNE BT Md, FnEEE DS o REEE =S R
HE o IXFE A KT RUA VM, 95&: ude; uds; udt; udb.

22



A0 SRR I 2R AR R BEAT TR, W A KR B — s i b = AR T R R
o

Hrbp +e™ + V&7, Maiyh, W2 S st SO M3 7 L U2 S b1
N T fEAE, N R IER T

B T, AR T H A A
p+et+v,
pte +e*
p+u+7,
p+ut+y,
p+u +ut
prt+v;
p+tt+v,
ptt-+1t

WARM a ZoRB T ve LORX NI RCT, W EIREH ] LR IR
pta +7v,
p+at+v,
p+a +a*

XFE-ILATDIIE 9 PP E T, FRIN XS R O AbR T, R 18 Mk, IXRH A
T, BEE THA R AR, SEE TS TR R R A H A Z A R T

MR I3 RT DU, FLSan T R 2R AR RSN Hh R BT R AT T DA S S A
B PRONR SR T R ARH 2 Be e 2 B 78 BTl [FRLEEA F A S S J -7 1E .
R ye iRt 7 0 B A SRR, Sy 2 R A H 4 LU ASRA R 1) S AR A R T

M TR TRl CARITE, 7RSS R HAti A e 1B A BT, R A 70 m] AR T
B PR R R E T Lt

p+a +vy)+a +7,

48
i

23



MmuwSIEk 7
p+at+v)+a +7,
XK IR AT REAFAESE 2 2R Lgh ), R B 2 g A X . bodn:

p+@t+a)+ (v, +7,)

IR I AR B, BT I 7802 N IE R T BB R T 1 e RT3 5 Hh.
FHMEW Z2°, WE, RO TR, RN R R R # RSO T

EE— R 2 LAY 7. B

a” +v,

at +v,

at+a”

Vg +V,
AR TR T RS THT, M H iR R FREE T AR AN, RIS
VOFR AT 20 7E H AT HIH AR 24 S 20T LU R o PR AT AT DA SO Ay —FP 8 11
MR IMAFAE,  ESEIERIN - mT LK 2
EFE = ARER T nT DA = K38 12 Bl
SR 5 5 e T LA ] AR 2 A IE A T 1 BT I 7« iR — R R e A+
BT o IXFEIL O] AR SR B A0 = KRN 7, B— KRB TEET 7N+, —3t
H3 X7 = 21MH N T

ERWI T B BOER T 33 e KA T, gl IR R R R T, AT
AN LA RE 1 E AT R

BIRURA AT, IR DAAE TR B A1 Al b AR IS S A T

4.4 SEIGERM I

M A3 TR BUE Y, RN AR A 525 S AR SE FE AT T X IR o PR 51 A 2 R 5
2k, AR BRI, B AR IR ) X 50 5d 5 MERTIE A T AT o IXAEH
S BRI SERIR . HAn R Pion o1 TIN5 A B .

24



Eeanw — 3o 7, HE R sk T AR R AT LR IR Ne™ + 1, 1 Z BT 1K) R IR 2 R AR A | L
KornNe +et

WREEW-SWHHEREWANZOHEE L, TER—FF e 70, /)
HO=WWt=(e +7v,)+ (" +v,)
H°=7Z°Z°= (e +et)+ (et +e7)
FESCER (1) Ak w ek Z e PR s S, A W Z E AR TR, &
MEFPIEEN 2a, WNETREWIEEAE —EMNERKJEEE T 4a. (B2 W B Z BT WE
WA BT REA T R e 2 S, A AT e RAEBRI b BA R Rt B an REUE R T 3518 3a,
Bl w8k Z BT EARA 3a. A HERIX AT DUIE I B G2 B3k 854, BUL
P ER Y2 A3E, HIV2 X 4a = 24/2a.

WA ENE R, TR w BT A ap AR T, SNRTHE:

h
2v2a - Ap = >
EEc
E = A hc
= C =
: P 42a

KM AN R T s R R T AR . b o N TR 1EIEOCER [1] FISCHR (2]
HAE R TR TR R, AR

62

a= 87T€mpc2
HT a dE%/N, WTLLEHE, » moc?, IXFEHT LAEA R RE R R U ZIE B 7 & .

EIEBIHANR T, B w e Z BT SRR BT R

E, = 2B, = " _ 90.9(GeV) 3)
= — e— . e
Z l 4\/7(1

MEREG M EHAERE, Z PaTRIEN 91.2GeV, FHAX 3) WitHERS Z e T
PLR R

1M W Bt 1 MR 2 B SR R AT REER w7 Bt Rl rh A — AN 7l s i, BRI A
BralDEI T R AR . AR TREITREZ 5, WHKK W e Tttt Z
Wt TR—Lk, HRREN/N LT,

SRJE BATHEARAT T A w B Z 3 TR HRLTHO, RS R PIA R 1 oL, — i

25



DL W B Z Wi EARLE— R H R, WHEAAN2V2a. 105 —FfE 0, #A w ek
Z P FEREAH DI ERAE — T R HY KL, ) HORLF BAR IR KON 4v2a. 8RR AR
THOUNZEANFLER], RIS W B Z 307 IS5 5 FE AR, X BLBU LT 21 4a 14
HY R EAR. MR TR FHOM BN 4a. MR R —MEE, HEaiik—Emn
WRIE. AN RELS TA Ty R — AN B g v T W PP B PRI AR

TXAE AT DU S HRT ¥ 7O 36 1 R KL 72

E—4hc—1286V 4
h =5 = 128(GeV) @

HRTRE AR A 7 RN 126GeV, 5IXANHIBE 752 G . 1 B Ak ks
WA BRI LRI W Z BT X —RE R AR T DB AR EAFE T .

UNFEXFEPAS W B Z BT R S A A AR g 1, IR A% 4.3 IS, BATRE
FEHAM A T e E SRR T R EEAZ . LWRTREFAER T, H R T
& IXTES OB PR oA T BN o 1 7R RE I R AR A M — MR R E .
i

H =W Z=( +7v,)+ (et +e7)

e

H =W2Z=(" +v,)+ (v, +V,)
&%,

H*=ZWt=(et+e )+ (et +v,)
B

H*=ZW* =, +7,) + (et +v,)

EIRYLE BT WKL Z KL AR NIRRT o X5 RN AR AR R 1 A
BRATHTIX e AHAR WKL TR Z R0 2 8] ) 58 28 W0 A L RV 3 R sl 3 2 TR R G 2R — A
T ST & HE I 2R T AT o B VR IR RN R BR VR 70 T 5 24 S8 A UE S R AT SCFr o

MW BT FZOB B T B X AR E, & KRAME 10GeV, FUILHEB TR EK
215 A F R R Z 10GeV A4 . BIATPATE 110~140GeV HI3E H Hh ok S 3R IX Fhat 1
B ] OB (1 (BB R 2 N BT PO A A ki 1)

FAMB AT DB FE B HE Bt EE R, W BT Ay AT, T Z BT AN ET, DRI R
FIHERL A RS ok —2, MEFEb S N—5%, XFEHTEFS/NT 126GeV.
R ENRHE SR, Z 3T HLHOSE MR i W B8 T 28 10GeV, WA RS 20T

26



3

IR HE B TR B2 2 136GeV. Fth 110~140GeV [R50 FElE & HEAEALE (1) HL 8 438 1)
%

-~
=

b
B

an

o

5 &b

ARSCERE 1 HE T I A FRORL 5 R 55 25 e AR 2 ] (R BER 2R o AT VR 45 SR T DU H R I b 1
BRALE —ANTRIES, B TS BRI P I TES R o 102 PO e 2T AR B
TN AR FEAC A R 2 B0, RSO AT R AR TR AR (AR AR 1R

A AR RHR I3 T 25 5 b o — B0, ER ] AV e B i — S8 o R A AR
R — LS B R B G b WA Z BT AR T O T
YLIX LT 5 SR _E 25 R R At SRR A T2 AL . AR EANTRI T BE NI AT BEAT FIT X 1 o

TIAPREI AR AR AN EARBE S BT A i R BT R T E B eTE.
g e 5 18 S5 ST A AR AT 1 ShERA IR o DR AR BRI 208 20 25 (e Al ) Aok EL 25 T AR 2 i (5
M.

1E PR Dy R I 2 AR ot 14 90 B B 5 SRR B2 DR M2 S A AR T £ P A 4L T LA
plibuws ARy AR Rty VD QUK (EP s Ra==? VAN A b A Xt S 8 U FE B S T i
T AE] o

XFE R, BT A R BIRRLT BH B2 HE % O 5 R I A by R AN e
R X 3 B A& S A 5 AN B 7 AT o B 125 a2 rh L2 T SR A T A A £
T b, RSB ERGA TN 1A AT A R B T o XA BR T BRATHE R B
(11 126GeV (AN FAT I A AR I3 (52 Bk, B PR S A A7 A 19 Al i A S5 LT FR) A A9 207 35
o, IXPTRR T AT A R BT B o EONIE SR . HOBTR T IR 20 110~140GeV B2
w.

27 3L HR:

[1] Cheng, Z (2019). Foundations of Virtual Spacetime Physics. LAP LAMBERT Academic Publishing GmbH &
Co. KG, Dudweiler Landstr, 99, 66123.

[2] Cheng, Z. (2016). On the new quark and neutrino model based on virtual spacetime.
http://vixra.org/pdf/1606.0326v1.pdf

[3] Cheng, Z. (2016). The Diagrams of Particles Decay Process and the Prediction of New Particle.
http://vixra.org/pdf/1609.0116v2.pdf

[4] Cheng, Z. (2016). A Calculation of Neutron’s Mass Based on Virtual Spacetime.
http://vixra.org/pdf/1608.0385v2.pdf

[5] Halzen, F., & Martin, A. D. (2008). Quark & Leptons: An Introductory Course In Modern Particle Physics. John
Wiley & Sons.

[6] Gell-Mann, M. (1962). M. Gell-Mann, D. Sharp, and WG Wagner, Phys. Rev. Letters 8, 261 (1962). Phys. Rev.

Letters, 8, 261.
27



[7] Dirac, P. A. M. (1948). The theory of magnetic poles. Physical Review, 74(7), 817.
[8] Law, K. T., Lee, P. A., & Ng, T. K. (2009). Majorana fermion induced resonant Andreev reflection. Physical
review letters, 103(23), 237001.

28



