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Abstract: In this paper, | try to reconstruct the quark model based on virtual space-time. It seems that the new
quark model is able to get the same results with standard model. So | continue to analysis the virtual photon
wave equation, and obtain the new neutrino model. It points out that the neutrino is the mass wave that step
crossing the real and virtual space-time.
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The quark model had been supported by lots of experimental data. However, the standard
model cannot explain why quarks have fractional charge. This paper reconstructs the quark
model based on the hypothesis of hyper-symmetrical space-time. It can explain the origin of
fractional charge. It also obtains a neutrino model.

1 The characteristic of two different
space-time

Hyper-symmetrical space-time involves two different symmetrical space-time structures
that is the real and virtual space-time. The two different space-time can be distinguished by the

B4 1t is the in the real space-time structure when the velocity is smaller than the

velocities
speed of light. Otherwise, it is in the virtual space-time structure.

We can also find that the charged particles are electrons in real space-time, and the
correspondence particles are magnetic monopoles in virtual space-time. So we can call the real
space-time as electric space-time, and the virtual space-time as magnetic space-time.

We can also find that the virtual space-time corresponds to mass space-time, and the real
space-time corresponds to energy space-time from paper [1, 2].

Table 1 gives the classification of these two space-time structures.

Table 1 The classification of two space-time structures

Virtual space—time Real space—time
Magnetic space—time Electric space—time
Mass space—time Energy space—time
3-Dimensional time 3-Dimensional space
Static space—time Dynamic space—time
Micro—space—time Macro—space—time
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Negative space—time Positive space-time

2 The proton’s structure

We can see that the proton’s electric-magnetic radius is bigger than r. from the calculation
of paper [1]. Table 2 shows the comparison of electron and proton’s electric-magnetic radius with

e.

Table 2 The comparison of electron and proton’s electric-magnetic radius with r. (meter)

Te 5. 443606 X 107°

Electron’ s electric—magnetic 3. 836806% 107"
radius a

Proton’ s electric—magnetic 7.044962X 10"
radius b

We can see the proton’s electric-magnetic radius is bigger than r.. So if r. is the interface
between virtual space-time and real space-time, the proton’s electric-magnetic radius is in real
space. It also means that if proton has internal structure, it can be detected through fundamental
interaction. Modern high energy experiments have shown that the hadrons like proton are
consisted with quarks. The three quarks’ charge is uniformly distributed in proton’s surface

(bigger than r.) in order to produce the observed physical effects.
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Figure 1 the relationship between proton’s electric-magnetic radius and quark’s charge

We can calculate the total charge of three quarks is “e”. It is equal to proton’s charge.

The total static electric field energy of three quarks is
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It is equal to the static electric field energy of a proton. It also shows that the rationality of

quark’s fractional charge.
Why quarks have fractional charge can also be solved by following equations (For a proton,



it is consisted by three quarks, uud).

u+u+d=1
W rut+di=1

The results are
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We know that the proton’s static electric energy is smaller than its mass energy from paper

[2]. Since the mass is relative to the gravitation. So we can calculate the proton’s mass radius.
mel?
(2)

Where |, is the Plank length. We can see that the proton’s mass radius is very smaller. It is
about 10™° meter. So a particle will have very smaller chance to collide with the proton’s kernel
that is about the large of proton’s mass radius. It is consistent with the deep ep inelastic
scattering experiment result 5]

The electron’s electric-magnetic radius is in virtual space-time since its radius is smaller than
rc. Therefore, even if the electrons have internal structure, we cannot detect it through
fundamental interactions. However, we still believe that the electrons have internal structure for
the reason of electron’s electric-magnetic radius is much larger than its mass radius. It may need
new approach to study this internal structure. If the electron’s internal structure is convinced, |
suggest we can name it as Maons in honor of MAO Zedong'’s dialectical philosophy 16,

3 Evidence: Tau’s decay

Electrons and Muons cannot decay to the hadrons that consisted of quarks. However, the
Taus can decay to the mesons. The reason is that Tau’s electric-magnetic radius is larger than r..
It means that if Taus have internal structures, it can be detected through fundamental interaction
in real space-time. The electrons and Muons’ electric-magnetic radius in located in virtual
space-time, so even they have internal structures, they will not produce observed physical effects
in real space-time. It is consistent with the experimental results. Table 3 shows the comparison of
three lepton’s electric-magnetic radius with r.. It shows that only Tau’s radius larger than r..

Table 3 Three lepton’s electric-magnetic radius (meter)

T 5. 443606 X 107°

e’ s electricMagnetic radius 3.836806X 107"
1 ’s electric-magnetic radius 7.933298X 10"
T ’s electric-magnetic radius 1.334115X 10 *




4 The wave equation across two different
space-time

We can obtain the wave equation across two different space-time through the analyzing of

Maxwell equations in hyper symmetric space-time (341
82
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This equation has many special solutions. For example
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Here we analysis one of the special solution
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It shows that the electric field oscillation is in normal status in real space-time. However, the
electric field is decaying in exponential curve in virtual space-time.

To keep the symmetry, formula (5) must co-exist with formula (4).
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It seems that all of two wave function’s amplitude will disappear to zero wherever they are
in which space-time. So they cannot interact with other electric-magnetic fields for the zero
electric-magnetic field amplitudes. However, the wave can still propagate in one of space-time. It
means that wave function (4) and (5) can still propagate the momentum and energy that are the
k and @ . We can use electric and magnetic field strength to represent the motion energy, and use
mass to represent the static energy. Since the amplitudes of electric or magnetic field strength
are zero, it means that these two wave functions (4) and (5) cannot propagate motion energy. We
are sure that they propagate the static energy. Since the photons are electric-magnetic wave,
they propagate the motion energy. The other particles that can propagate in the speed of light
are neutrinos. So we can use wave function (4) and (5) to represent the propagations of

neutrinos. It means that the neutrinos can be regarded as the mass streams in the speed of light.



It can be used to explain why neutrino can propagate in the speed of light with non-zero
mass. We can also understand why neutrino’s cross sections of interacting with other particles
are so smaller. It is because the neutrino can only involve in the process that can change the
particle’s mass. For example, the neutrinos can only collide with the mass radius of protons by
ignoring the electric field of protons. Since the proton’s mass radius is much smaller (the proton’s
mass radius is 10°m, while its electric-magnetic radius is 10’16m), the neutrinos are able to easily
pass through very thick objects without interacting with it.

5 Discussion

I make more deeply research on the structures of elementary particles in this paper based
on my previews works. | proposed a quark and neutrino model based on hyper-symmetric
space-time. However, the model is quite rough. | expect that the views in this paper can be
consistent with the conclusions made by modern theoretic physics. Although | had successfully
explained why quarks have fractional charges, | still cannot calculate each quark’s mass. | hope
that | can explain it based on my follow-up works.

The neutrino model proposed in this paper can better solve the problem why neutrino can
propagate in the speed of light with non-zero mass. It can also better explain why neutrino’s
interaction cross sections are so smaller. How to improve neutrino’s interaction cross section in
order to improve the detection accuracy is for further study.
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