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Abstract 
 
As for several nuclear reactions, the electroweak interaction is simply explained by a law of conservation of 
particle number. We find that the positron and electron consist of the three fundamental particles, { , , }eu d   

and { , , }eu d  , respectively. Furthermore, the members of the second and third generations quark composites 
consist of the first generation quark and the neutrino of fundamental particles. The particle and its anti- 
particle pair(or neutrino and its antineutrino pair) have to be an energy quantum (or a photon). The minimum 
Higgs boson (called “God particle”) might be a neutral pion. The fundamental particles are simply up and 
down quark, neutrino, muon-neutrino, and those anti-particles. 
 

Keywords: Members Of Electron And Positron; Member Of Muon, Members Of  And 
Higgs Boson, Members Of Second And Third Generations Quark 
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1. Introduction 
 

The common knowledge has been changed from the 
cosmological doctrine of the ancient greek Thales’s 
famous belief, “Water constituted the principle of all 
things”. Now we have many brain waves again. We put 
the new conceptual model for several nuclear reactions in 
fundamental mathematics (set and identity) and particle 
physics [1-4]. 

It is believing that the weak interaction is a CP 
violation. However it is based on parity conservation due 
to a conservation of particle number in this study. The 
neutron decay, en p e v hv    , is well-known nu- 
clear reaction. With a weak boson for parity conservation, 
we need to innovate the neutron decay (   decay), the 
neutron-neutron chain reaction, the proton-proton chain 
reaction (  


 decay), the tritium decay, the kaon decay, 

and the  decay by [5], by a law of conservation of 
particle number with the up and down quarks, the 
neutrinos, the muon-neutrinos, and their anti-particles. The 
members of electron, positron, and other composites are 
shown. It was drawn up the declaration of independence 
of the first generation’s up and down quark. 

2. A Paradox 

Why an anti-matter is very low than a matter? To work 
out it, we have a paradox. The early universe was began 

from the sea of photons, and the early universe had equal 
parts of the elementary particle and its anti-particle. The 
broad or cosmological photon (  ) means an electro- 
magnetic wave including gamma-ray. We assume that 
even now the anti-particle is equal amount of particle 
based on the idea which a photon consists of particle- 
antiparticle pair. Where is an anti-particle? It leads to a 
consevation of particle number. This is the reversal idea. 

3. Description of Nuclear Reactions 

3.1. Description of Neutron Decay 

The neutron decay is shown by the following  

{ , , } { , , }

e
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n p e h

u d d u u d e h

 

 





   

   
 

The h  indicates a photon (  ). Here we insert the 
variable composite X into the left side to adjust the 
numbers of elementary particles on both sides. The initial 
mysterious composite X{}  is an empty set.  

en X P e h       

{ , , } {} {( , , ), ( , )} eu d d X u d d u d e h       

The formulas are based on the law of conservation 
spin of the quantum, the law of conservation charge, and 
a law of conservation of particle number; the quantity  
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adjustment of particle and anti-particle at the initial and 
final states. We assume the newly defined composite of  

proton       ( , , ) , , , , , ( , , )u u d d d u d d u d u d d    

 ,u d , instead of the traditional proton { , . 
The 

}p { , , }u u d
 ,d d

quark of number of both sides.  

        , , , , , , , eu d d X u d u d d u d e h       

But a number of neutrino is not ajust. When we think 
the electrons is not the fundamental particle, the number 
of neutrino can be ajust. 

  pair is an energy quantum on the analogy of 
a photon. The  ,d d   rest mass is assumed zero, and the 
spin is (1 2) (1 2) 1  , since a photon mass is zero. 
Therefore it is considered as a broad (or an extended) 
photon. It is feasible assumption since the photon is a 
pair of neutrino and its anti-neutrino. If the  ,d d  is in 

, the charged pion P  ,u d

The e  is added into the composite X due to adjust 
the number of both sides.  

        , , , , , , , ,e eu d d X u d u d d u d e h        

  can exist in . The  
and 

P u
d  are added into the composite X due to adjust the  

The u , , and ed   are added into the composite X 
for the neutrality and complementarity. 

        , , , , , , , , , , ,e e eu d d X u u d d u d d u d e h        
 

If a kind of photon is h , the  ,     are added 
into the composite X. In this paper, the reactions are 

including a kind of photon  ,  } . The  was 
shown by 

P
    , , , ,u d d u d . 

          , , , , , , , , , , , , , ,e e eu d d X u u d d u d d u d e               
 

The composite X consists of  , , , , ,eu u d d   . It is 
a Z  boson ( 0Z ).  

The ‘ ’ indicates a photon.  
The ‘ ’ indicates the e  ,e e   pair. 

The ‘  ’ indicates the  ,     pair. 

The ‘ e ’ indicates the  ,e    pair. 
The  , ,u d e  and  , , eu d   components are e  

and , respectively. A series of the neutron decay is as 
follows. Since the lifetime of 

e
0Z  is very short, there are 

 and  0π   e 

 
 in the initial state. 
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The composite  , , ,e eu d    indicates the W   boson.  

The    , , e eu d    is equal to  ee    The com-  

posite  , ,u d e } indicates the electron . We can 
recognize that the spin of electron is simply explained by 
the electron of three members of fundamental particles. 

 e

3.2. Description of Neutron-Neutron Chain 
Reaction 

The following is the initial expression for the neutron- 

neutron chain reaction. 

en n D e h       

      , , , , , , , , eu d d u d d u u d u d d e h       

The deuterium,   , , , ,D u u d u d d , is extended to  

    , ,d d, , , ,u u d u d u . The nuclear reaction is rewritten  

with , photons, and 0π 0Z .  
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3.3. Description of Proton-Proton Chain 
Reaction 

The two proton-proton chain reactions are shown.  

ep p D e h       

      , , , , , , , , eu u d u u d u u d u d d e h       

and 

( )e
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D e
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, , , , , , , ,

, , , , e

u u d u u d u u d u d d

u u d u d d e



 

 

  





   

    
 

Those are shown with the expression of newly defined 
proton     , , , ,u d d u d . 
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The energy quantum,   , was written in the 
former reaction. It is unknown whether the    can 
be omit or not. The composite  , , ,u d e e   indicates 
the  boson. This reaction does not occur unless 
there are the neutrino-antineutrino pairs. The 

W 

 e, ,u d   

e   is equal to  ee   . The composite  e, ,u d   
indicates the positron  . The composite e  , , ,eu d   

u,e   indicates a 

0
 muon. 

The cases with the Z  boson are also considered. All 
bosons are composites.  
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3.4. Description of Tritium Decay 

The tritium decay is 3
eT He e h      . 
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It seems that the 0Z  boson is missing. The new 
expression is 0 3

eT Z He e h       
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The   e  is the tritium or Helium’s extranuclear 
electron. 
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4. Identity of Fundamental Particle 
Composites 

4.1. Identity of the 0Z  boson in Early Universe 

In early universe, the relationship among the 0Z  boson, 
elementary particles, leptons, and photons is described as 
follows. In the initial early universe, it is thought that  

It is considered that the traditional fundamental partricles 
(a boson, a meson, and a second and third generation’s 
quark) will be a composites, since the electron are not the 
fundamental particle in this study. 

only the photons ( u , d , , and e  ) exist. 
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Next is the relationship among elementary particles, protons, neutrons, and photons. 
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The 2  indicates a second newly defined proton 
with negative charge. 

P


 
The 2  indicates a second newly defined proton 

with positive charge.  
P

We have the sense of the duality principle between the 
particle and wave for a photon. The next expression with 
the  boson is the electron-positron pair annihi- lation 
by [6]. The gamma-ray (

0π
 ) indicates the neutrino and its 

antineutrino connection. 
Next indicates an electron-positron pair creation.  
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The energy quanta (or the photon) (  u ,   d , 
 and  ) indicate  e u  u u， ,  d d, ,  e e , , 

and  ,  , respectively.  
The energy quanta and particle, , d ,  u     e , 

 and   may be dark energy and dark matter in 
space. 
 u 0π

4.2. Identity of the Strange and Charm quark 

The charged kaons, K   and K  , consist of   ,u s  
and   ,u s  , respectively. The main K   decay is K   

   . The   muon consists of  ,, , ,e eu d    . 
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In the same way, the K   kaon and s  quark 
compositions are found.  
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The charged kaons consist of the charged pion and the 
neutrino-antineutrino pairs (or energy quanta). The 
neutral kaons, 0K  and 0K , consist of  ,d s   and 
 ,d s , respectively.  
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By the result of the strange quark, the charm and 
anti-charm quarks are shown from the  decay by [7].  0
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The second, third, and fourth K  decays are shown 
by , 0π πK    π π πK      , and  K  

0 0π π π   . It seems that the 0Z  bosons are missing 
in the left sides. We consider about , 0 0π π  K Z 
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revolved.  
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and 
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The rare K   decay is 0π eK e     . It seems 
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It is considered that the  creation is more favorable 
than the 
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 ee    one by comparing the second, third, 
and fourth K   decays with the rare K   one. The sK  
consists of the  , , ,d s s d . 
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left sides. Their reactions are as follows. 

      
        
     

 

0 , , , , , , , , ,

, , , , , , , , , ,

, , , , , ,

π π , , , ,

s e e

e e e

e d e d e

e d e d e

K Z d d d d u u d d

u d u d d d d d

u d u d

  e

  

  

  
 

     

   

       

       

 

    
   
   

    
     

 

0 0

0 0

, , , , ,

   , , , , , , , ,

, , , , , , , , , ,

   , , , , ,

, , , , , , , , , , ,

π π , , , , ,

s e e

e e

e e

e e

e e d e d e

e e d e d e

K Z Z d d d d

u u d d u u d d

u d u d u d u d

d d d d

u d u d u d u d

 

 

 

 

   

   

    

   

  

 

        

        

 

The lK  decay is πl eK e     . 
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The very rare K   decay is πK v      by [8]. 
It is connsidered that πK v h      . Since the 
K   consists of   +π , e , the e  and    
corresponding to     and h , respectively. The 
pair connection of the particle and its antiparticle is 
regarded as an annihilation in this study. 

4.3. Identity of the Lambda particle (Description 
of the Lambda Decay) 

The 0  decays are shown by the three reactions.  
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The reactions with the addition of photon as follows. 
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We recognize the top and anti-top quarks produced in 
proton-antiproton collisions by [10]. The top quarks 
instantly decay into two W bosons and two b quarks. One 

 in turn decays into a muon and a neutrino, the other 
into up and down quarks. The general reaction is con- 
sidered. 
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The  particle consists of 0   , , , eu d d    
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4.4. Identity of the Bottom and Top quark 

The  consists of  . Its two decays are 0
b , ,u d b 0

b  
 and  as shown by [9]. Their 

 decays are shown.  
πp   0

b  p K 
0
b

        

        
, , , , , , ,

, , , , , , , , e

u d b u d d u d u d

u d b u d d u d u d 
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Thus, the proton-antiproton collision needs the 
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the ideal expression of a series of proton-antiproton 
co lisions. l    
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The  composite consists of the newly defined 
quanta. This reaction cannot be 

explai th the traditional proton 
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       0 0= , π , = πB d u    , π

5. Summary 
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 The proton might be a pentaquark.  
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Abstract

As for several nuclear reactions, the electroweak interaction is simply explained by a law of conservation of particle number. We find that the positron and electron consist of the three fundamental particles, 
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, respectively. Furthermore, the members of the second and third generations quark composites consist of the first generation quark and the neutrino of fundamental particles. The particle and its anti- particle pair(or neutrino and its antineutrino pair) have to be an energy quantum (or a photon). The minimum Higgs boson (called “God particle”) might be a neutral pion. The fundamental particles are simply up and down quark, neutrino, muon-neutrino, and those anti-particles.
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 And Higgs Boson, Members Of Second And Third Generations Quark

1. Introduction

The common knowledge has been changed from the cosmological doctrine of the ancient greek Thales’s famous belief, “Water constituted the principle of all things”. Now we have many brain waves again. We put the new conceptual model for several nuclear reactions in fundamental mathematics (set and identity) and particle physics [1-4].


It is believing that the weak interaction is a CP violation. However it is based on parity conservation due to a conservation of particle number in this study. The neutron decay, 
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, is well-known nu- clear reaction. With a weak boson for parity conservation, we need to innovate the neutron decay (
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 decay), the neutron-neutron chain reaction, the proton-proton chain reaction (
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 decay), the tritium decay, the kaon decay, and the 

[image: image7.wmf]L


 decay by [5], by a law of conservation of particle number with the up and down quarks, the neutrinos, the muon-neutrinos, and their anti-particles. The members of electron, positron, and other composites are shown. It was drawn up the declaration of independence of the first generation’s up and down quark.


2. A Paradox

Why an anti-matter is very low than a matter? To work out it, we have a paradox. The early universe was began from the sea of photons, and the early universe had equal parts of the elementary particle and its anti-particle. The broad or cosmological photon (

[image: image8.wmf]g


) means an electro- magnetic wave including gamma-ray. We assume that even now the anti-particle is equal amount of particle based on the idea which a photon consists of particle- antiparticle pair. Where is an anti-particle? It leads to a consevation of particle number. This is the reversal idea.

3. Description of Nuclear Reactions

3.1. Description of Neutron Decay

The neutron decay is shown by the following 
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The 
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 indicates a photon (
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). Here we insert the variable composite X into the left side to adjust the numbers of elementary particles on both sides. The initial mysterious composite X
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 is an empty set. 
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The formulas are based on the law of conservation spin of the quantum, the law of conservation charge, and a law of conservation of particle number; the quantity 

adjustment of particle and anti-particle at the initial and final states. We assume the newly defined composite of 

proton 
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, instead of the traditional proton 
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 pair is an energy quantum on the analogy of a photon. The 
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 rest mass is assumed zero, and the spin is 

[image: image21.wmf](12)(12)1


+=


, since a photon mass is zero. Therefore it is considered as a broad (or an extended) photon. It is feasible assumption since the photon is a pair of neutrino and its anti-neutrino. If the 

[image: image22.wmf](


)


,


dd


 is in 

[image: image23.wmf]P


, the charged pion 

[image: image24.wmf](


)


,


ud


 can exist in 

[image: image25.wmf]P


. The 

[image: image26.wmf]u


 and 

[image: image27.wmf]d


 are added into the composite X due to adjust the 


quark of number of both sides. 




[image: image28.wmf]{


}


{


}


(


)


(


)


{


}


,,,,,,,


e


uddXududdudeh


nn


-


+®+++




But a number of neutrino is not ajust. When we think the electrons is not the fundamental particle, the number of neutrino can be ajust.
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If a kind of photon is 
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The composite X consists of 
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 indicates the electron 
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3.2. Description of Neutron-Neutron Chain Reaction

The following is the initial expression for the neutron- neutron chain reaction.
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The deuterium, 
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3.3. Description of Proton-Proton Chain Reaction

The two proton-proton chain reactions are shown. 
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Those are shown with the expression of newly defined proton 
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The energy quantum, 
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The cases with the 

[image: image93.wmf]0
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 boson are also considered. All bosons are composites. 
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3.4. Description of Tritium Decay

The tritium decay is 
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It seems that the 
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 boson is missing. The new expression is 
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The 
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 is the tritium or Helium’s extranuclear electron.


4. Identity of Fundamental Particle Composites

It is considered that the traditional fundamental partricles (a boson, a meson, and a second and third generation’s quark) will be a composites, since the electron are not the fundamental particle in this study.

4.1. Identity of the 
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 boson in Early Universe

In early universe, the relationship among the 
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 boson, elementary particles, leptons, and photons is described as follows. In the initial early universe, it is thought that 

only the photons (
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Next is the relationship among elementary particles, protons, neutrons, and photons.
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The 

[image: image110.wmf]2


P


-


 indicates a second newly defined proton with negative charge.


The 

[image: image111.wmf]2


P


+


 indicates a second newly defined proton with positive charge. 


We have the sense of the duality principle between the particle and wave for a photon. The next expression with the 

[image: image112.wmf]0
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 boson is the electron-positron pair annihi- lation by [6]. The gamma-ray (

[image: image113.wmf]g


) indicates the neutrino and its antineutrino connection.
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Next indicates an electron-positron pair creation. 
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The energy quanta (or the photon) (
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4.2. Identity of the Strange and Charm quark
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In the same way, the 
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 kaon and 
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 quark compositions are found. 
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The charged kaons consist of the charged pion and the neutrino-antineutrino pairs (or energy quanta). The neutral kaons, 
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By the result of the strange quark, the charm and anti-charm quarks are shown from the 
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 decay by [7]. 
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The second, third, and fourth 
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and
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The rare 
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 decay is 
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It is considered that the 
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The 
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 decays are 
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 bosons are missing in the left sides. Their reactions are as follows.
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The 
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The very rare 
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4.3. Identity of the Lambda particle (Description of the Lambda Decay)

The 
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 decays are shown by the three reactions. 
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The expressions of the quarks and neutrinos as follows. 
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The expressions are changed by 
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It seems that the 

[image: image207.wmf]0


Z


 bosons are missing in the left sides.
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The reactions with the addition of photon as follows.
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The 
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 particle consists of 
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4.4. Identity of the Bottom and Top quark
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If 
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 quark is a composite, the minimum configura- tion’s 
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 quark is equal to 
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We recognize the top and anti-top quarks produced in proton-antiproton collisions by [10]. The top quarks instantly decay into two W bosons and two b quarks. One 

[image: image230.wmf]W


 in turn decays into a muon and a neutrino, the other into up and down quarks. The general reaction is con- sidered.
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The proton-antiproton collision, 
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The anti-proton is used by 
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Thus, the proton-antiproton collision needs the component of 
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. The following is the ideal expression of a series of proton-antiproton collisions.
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From the above nuclear reactions, the energy quanta pair is a pair of 
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The expression such as the experiment is considered by the following. 
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The 
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4.5. Identity of Higgs Boson

The followings show the compositions of some hypothe- tical Higgs bosons by [11,12].

The light Higgs boson
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The heavy Higgs bosons 
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and
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A neutral pion 
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 is the common minimum particle of Higgs boson.


4.6. Identity of Pentaquark Composite 
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It was reported on the evidence of pentaquark composite 
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 by [13].
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4.6.1. Analisys

The composition of pentaquark composite is analized. The following is the new expression.
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Next is the simple expression.
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This pentaquark composite 
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4.7. Identity of the Debated Pentaquark Composite 
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4.7.1. 2005 JLab News Release, Pentaquark Debate Heats Up (April 28)

It was reported that “Pentaquarks are built of five quarks: for example, the 
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 is built of two up quarks, two down quarks and an anti-strange quark.” by [14]. 
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4.7.2. Results of Analysis

The composition of 
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 composite is analized. The pro- ton decays with a neutral pion 

[image: image277.wmf]{


}


0


π


 and some gamma- rays by a law of conservation of number of particle. It is shown that the 

[image: image278.wmf]+


Q


 compositions are 

[image: image279.wmf]{


,,,,,


uddud


 

[image: image280.wmf]}


e


m


Å


. It is an exotic composite.



[image: image281.wmf]0


π


  or


PP


ggg


++++






[image: image282.wmf]{


}


{


}


{


}


(


)


{


}


(


)


{


}


(


)


{


}


(


)


{


}


(


)


(


)


{


}


(


)


(


)


(


)


{


}


(


)


{


}


(


)


(


)


{


}


00


0


0


0


0


=


π


 or=


=,


π


,


,,


,


π


,


π


,,


π


,


π


π


eee


ee


eu


e


ee


e


PPZ


P


PK


nZ


n


Kn


mmm


mm


m


m


mm


m


+


++


++


++-


+Å++Å+Å+


Å+Å


®QÅ+Å


®QÅ+


®QÅ+Å


®++++Å






[image: image283.wmf](


)


{


}


(


)


(


)


(


)


{


}


(


)


{


}


(


)


{


}


(


)


{


}


(


)


{


}


(


)


(


)


{


}


(


)


{


}


(


)


(


)


{


}


(


)


{


}


(


)


{


}


0


0


=,,


=,,,,


π


=,


π


=,


π


=,,,


=,


=,,=


π


,


=,,=,=,,


e


ee


ee


nudd


Puddud


ud


ud


udud


sd


Kud


Kdddsdd


m


mm


mm


+


-


++


Å


ÅÅ


ÅÅ




4.7.3. Details of Analysis
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4.7.4. Analized Description
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The 
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 composite consists of the newly defined proton and the energy quanta. This reaction cannot be explained with the traditional proton 
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4.8. Identity of the B Composites 

[image: image294.wmf](


)


-


BB




4.8.1. On “Enhanced CP Violation with 
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 Modes and Extraction of the Cabibbo-Kobayashi-Maskawa Angle 
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The 

[image: image297.wmf]B


 decay and the quark expression are as follows. 
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The undetected energies are missing. Next expression is complete.
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4.8.2. On “First Evidence of the Decay 

[image: image302.wmf]--


®


BDK


 Followed by 

[image: image303.wmf]&


+-


®


DK


p


 (2010)”

Two 
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 decays and the quark expressions are as fol- lows [17]. 
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The quark expression is uncomplete. It seems that the undetected energy is missing. Next expression is com- plete.
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The undetected energies and 
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 are missing. Next expression is complete. 
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5. Summary

The fundamental particles are expected to be up quark 
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, and those anti-particles. The difference between neutrino and muon-neutrino is their kinetic energies. 


The leptons of electron, positron, and energy quanta have the subatomic structure. 
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The members of charged muons, 
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, were shown.
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The members of 
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 bosons and the minimum member of Higgs boson were shown. 
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The members of 

[image: image324.wmf]00


///////


s


KKKKBB


+-+-


LQ


 composites were shown. 
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The second and third quark no longer say quark. They are the exotic second and third states of the first generation’s quark composites. 
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 The proton might be a pentaquark. 
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