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Abstract 

In this paper an attempt is made to explain how and why the muon neutrinos flow faster than the 
speed of light in the OPERA neutrino experiment by using the theory of quantized space and time 
and internal structure of elementary particles derived from a new model of mine [1]. Also this paper 
shows that: 

1-This motion is achieved by two velocities. The first is a speed of )( δ−= cv 

in the time and length quanta. Then there is a velocity greater than that of light in the super 
dimension. 

2-In these tests, muon neutrinos move with a velocity
510))(3.0)(28.048.2( −×±±=

− sysstat
c

cv
. 

Only 23.98 m of this happens in the super dimension [2]. 
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Introduction: 

On the basis of quantized space- time theory, neutrinos consist of some motons whose 
mass is less than the minimum amount for energy radiation and charge production. If the 
mass of the moton of the electron neutrino is considered as fundamental, then by dividing 
the mass τν and µν  by it, the number of motons of each particle will be obtained. By using 

this number we can understand that the energy of the neutrino’s moton is less than the 
energy of the electron’s moton. 

 

2

2

0

2

2
max

min.max

1

1

c
vl

c
v

h
p

−

−
=

                                          (1)               [1]        

v
cp

EE
2

max
max.min =pν

                                         (2)             [1]           

 This formula gives the energy of each moton as a gauge. The energy of motons at any 
speed up to the maximum speed is a specific gauge. The energy of the neutrino’s motons at 
each speed is less than this gauge, so their active mass is zero, and then their charge is zero.  

This equation shows that, although the speed of neutrinos increases, their energy radiation 
remains zero. 
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There is another thing in equations 1, 2; that is speed limitation. (The maximum speed of 
an electron is equal to smV electron /299792407max =  )[1].The maximum speed of neutrinos in 

time and length quanta is equal to )(.max δν −= cV . If neutrinos get more energy, on the de 

Broglie assumption 
mv
h

=λ   , their wavelength will be less than the length quanta, but this 

impossible. Therefore, neutrinos cannot transfer the additional energy. They also cannot 
radiate the energy like the other charged particles (electrons), so the only solution is 
transferring this energy through the super dimension. 

Until the speed is less than  )(.max δν −= cV the super-dimension separates the end and the 
beginning of the time and length quanta. But when there is additional energy which cannot 
be transferred by the time and length quanta gauges, then the super-dimension in addition 
to separating the time and length quanta, makes a distance by the type of super-dimension 
between the time and length quanta. 

Super-dimension is one of the physics’ dimensions, which is too condensed in low energies 
but it appears in high energies. 

1-Range of relativity: 

Relativity theory was based on the assumption that the maximum speed of particles is the 
speed of light. But the neutrinos of muons fly faster than the speed of light. At first it seems 
that relativity has collapsed, but it is not true. Actually the range of the rules of relativity is 
limited. There is something in relativity which has been ignored and that is the infinities in 
special relativity. The cause of these infinities is not considering the maximum speed of 
massive particles. The maximum speed of electron, positron, and proton… is equal to

smV /299792407max = .  

The maximum speed of neutrinos in time and length quanta is )(.max δν −= cV  . 
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This limit of speed saves us from the infinities in special relativity. In other words because 
the time and length are quantized, particles’ wavelengths cannot be shorter than length 
quanta. So the infinities do not occur. 

The neutrino follows relativity till this limit of speed and after that, because it cannot 
radiate its additional energy, uses the super dimension for its movement. In other words the 
major part of the neutrino’s movement is done under relativity rules and the other part  is 
performed through the super dimension.  

In the )(.max δν −= cV   equation the amount of δ  should be something that makes the 
Lorentz coefficient as following:  
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z:the number of motons of a neutrino 

Up to this speed, the wavelength of the muon’s neutrino is not shorter than length the 
quanta so the motion can be followed in the time and length quanta, and by passing this 
speed the motion should be performed through the super-dimension. 

The threshold energy of using the super-dimension by neutrinos with 2ev mass is: 

zGevE ×= 88.01                    z: the number of motons of a neutrino 

  3-The quantized model of a neutrino: 

By using the mass formula the minimum mass of an electron neutrino can be obtained. 

                    (5)            [1] 

the mass of the electron anti neutrino eν  is equal to: 

oδ
πν SinTTcXm nn ⋅∆∆⋅= −

− .. 1

2
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oδ
πν −⋅∆∆⋅⋅= +

+ SinTTcXm nn .1

2

                                                                   (6)      [1]
 

On the basis of dimensional matrix model, until the speed of the neutrino is less than the
)(.max δν −= cV the dimensional matrix of the neutrino is: 
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The neutrino matrix with negative spin is given by: 
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The matrix of the electron anti neutrino with negative spin angular momentum  
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The dimensional matrix of the electron neutrino with a speed of more than )(.max δν −= cV  
is: 
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In this model, st∆ represents the time during which the neutrino travels through the super-
dimension. This time is equivalent in terms of time quanta. 

In this model, sl∆ represents the length which is traveled by the neutrino in the super-
dimension.  This length is equivalent in terms of length quanta. 

In this model, sm∆ represents the mass which is transferred by the neutrino in the super-
dimension. This mass is equivalent in terms of the mass of the neutrino. 

 

4-1:Dimensional matrix of the muon neutrino: 
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By knowing the mass of the electron neutrino and the muon neutrino, the number of 
motons of the muon neutrino will be obtained. 
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By having the number of motons the dimensional matrix of µν can be obtained. 

Each two lines represent one moton. 
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4-2:Dimensional matrix of τν : 

By knowing the mass of the electron neutrino and τν  neutrino, the number of motons of 

τν  can be obtained. 
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By having the number of motons the dimensional matrix of τν can be obtained. 

Each two lines represent one moton. 

The dimensional matrix of τν  with a velocity more than light speed is: 
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5-Equivalent length which is travelled by neutrinos in the super-dimension: 

The equation of the speed of neutrinos in the OPERA test is: 

510))(3.0)(28.048.2( −×±±=
− sysstat
c

cv
                        (15)                [2]

 

By using this formula, and by considering the maximum speed, we can calculate the 
travelled path by muon neutrinos in the super-dimension. 

smV s /299801631max =  
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sV : The maximum speed in time and length quanta in addition to equivalent speed in the 

super-dimension 

ccv ≅−= )( δ                                                                                    (16) 

:v The maximum speed in time and length quanta 
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:L∆ Length traveled by neutrino in super-dimension 
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:st∆ The equivalent time that is added to each time quanta from super-dimension 

mL 730000=
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:sl∆  The equivalent length which is added to each length quanta from super-dimension 

6-Obtaining the super-dimension function: 

Doing more tests and statistical analysis can help us to get suitable facts to obtain the 
super-dimension function. But, as a first step, we can say that the range and domain of its 
function is as follows: 
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:sE∆ Equivalent additional energy which transferred by muon neutrinos in super-
dimension 

:sl∆ Equivalent length in super-dimension 

:st∆ Equivalent time in super-dimension 

:sm∆ Equivalent additional mass transferred in super-dimension 

7-Conclusion: 

1-The OPERA test shows that the time and length are quantized. To avoid the wave length 
being smaller than the length quanta, neutrinos use an additional dimension for their travel. 
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2-This test shows that, there is a limitation for the speed of elementary particles in time and 
length quanta. This limit of speed is protected by the relativistic charge law. Because the 
neutrino’s particles are not charged, they cannot radiate their additional energy on the basis 
of charge formula, so to transfer their additional energy, they use a super-dimension. 
Besides this is another proof for the limit of speed and relativistic charge law in the time 
and length quanta. 

3-This test shows there is a super-dimension; otherwise relativity will collapse. Relativity 
is true for the particles which are equal or heavier than the electron up to the speed 
v=299792407m/s. Also it is true for neutrinos up to the velocity )(.max δν −= cV .  
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