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Abstract


This paper has proposed a theoretical idea to construct particles by using electron, positron, neutrino and anti-neutrino as well as the weak force interaction among them; it has theoretically estimated the radii of neutron and proton as well as the range and strength of so-called nuclear force, also has explained the reason for the feature of saturation and short-range of nuclear force and various nuclear reactions.
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The research has shown that the final decay products of various mesons (including the annihilation products of particle and anti-particle) are only a few elementary particles: electron, positron, neutrino and anti-neutrino as well as a few kinds of photos, also there are some evidences which show that the hadrons (i.e. neutron and anti-neutron, proton and anti-proton, etc.) are constituted by some particles of more fundamental. Some people believe that the elementary particles, which constitute the hadrons, are the so-called quarks with fractional charge, but up to now, we have never found any existence of the so-called free quark yet; in contrast, we know that atoms are constituted by the electrons (with negative charge outside nuclei) and the nuclei (with the same amount of positive charge). According to the principle of symmetry, since there exist so many electrons, there must exist at least the same amount of positrons. If we would say that positrons exist inside nuclei, then we would presume that the positive charge carried by the quarks in nuclei would cause more positive charge than the negative one inside the atom; otherwise, if we would say that there exists no positron inside nuclei, then where are positrons? At the same time, in order to explain the stable structure inside nuclei, it is believed that there also exits a strong interaction (i.e. nuclear force) which is neither the electromagnetic force nor the universal gravitational force, and various kinds of theory to this strong interaction have been proposed. Facing the difficulty of so-called “quark confinement” and many related doubts, based on the symmetries of positron-positron and neutrino-antineutrino, by combining various kinds of experimental facts and physical phenomena, here I propose a tentative idea about the structure of particles.


Except the positron-electron and neutrino-antineutrino, the material particles with static mass are all the particle system with certain constituents; the system consists of a certain number of electrons and positrons with a certain kinetic energy (i.e. kinetic mass) as well as a certain number of neutrinos and anti-neutrinos with a certain kinetic energy (i.e. kinetic mass) under the weak force and electro-magnetic interactions according to a certain rule of permutation and combination. The kinetic energy (i.e. kinetic mass) of each elementary particle (positron, electron, neutrino and anti-neutrino) and the intrinsic static mass of elementary particle then are converted to the static mass and a certain kinetic mass of the whole particle system. The definition of kinetic mass is 
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. From the viewing angle of energy conversion, under the pre-condition of no occurrence of annihilation reaction among elementary particles, the definition of the appeared loss on total static mass between before and after a physical interaction on an arbitrary material particle can be understood as: during the interaction, it is the decrease on the total kinetic energy (i.e. total kinetic mass) of elementary particles inside all material particles (which participate in the interaction) under the static condition; vice versa, the appeared increase on the total static mass can be understood as: during the interaction, it is the increase on the total kinetic energy (i.e. total kinetic mass) of elementary particles inside all material particles (which participate in the interaction) under the static condition. Also, the size of change on the static mass is equal to the size of change on the total kinetic mass of elementary particles inside all material particles under the static condition. It is certainly accompanied with the conversion of energy during the interaction process. Of course, under different conditions (e.g. interaction and energy, etc.), the properties of positron, electron, neutrino and anti-neutrino are different.


The interaction force between electron and neutrino as well as between neutrinos are the weak force interaction, but it is the electro-magnetic interaction between electrons, and when there is sufficient energy (including the potential energy) within the sufficiently small region of space, these two types of interaction force should have the same interaction strength.


Inside the normal particle, the number of positrons and neutrinos is equal to the number of electrons and anti-neutrinos in the corresponding anti-particle; and inside the normal particle, the number of electrons and anti-neutrinos is equal to the number of positrons and neutrinos in the corresponding anti-particle; whereas the permutation and combination rule of 4 types of elementary particles should be the same.


Inside neutron or proton, n positrons plus m electrons and a certain number of neutrinos and anti-neutrinos form a kernel layer which carries n-m units of positive charge via the electro-magnetic and weak force interactions among them according to a certain rule of permutation and combination; in the space outside the kernel layer, there distribute n-m sets or n-m-1 sets of the system consisting of one electron and a certain number of anti-neutrinos under the weak force interaction, the systems rotate with respect to the kernel via the electro-magnetic interaction, thus the neutron or proton (
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Similarly, inside anti-neutron or anti-proton, n electrons plus m positrons and a certain number of neutrinos and anti-neutrinos form a kernel layer which carries n-m units of negative charge via the electro-magnetic and weak force interactions among them according to a certain rule of permutation and combination; in the space outside the kernel layer, there distribute n-m sets or n-m-1 sets of the system consisting of one positron and a certain number of neutrinos, the systems rotate with respect to the kernel layer via the electro-magnetic interaction, thus the anti-neutron or anti-proton (
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) is composed. Regarding to the concrete rules of permutation and combination for positron-electron and neutrino-antineutrino in the kernel layer, as well as the value of n and m, they need to be determined via experiments and concrete analysis.


In these systems, their kernel layers are stable, but the charged particle systems (which are distributed in the outer layer of neutron and anti-neutron) during the movement may destroy the stability of movement via the electro-magnetic and weak force interactions, this may cause the escape of positron-electron and neutrino-antineutrino from the whole particle system, this is the so-called the decay phenomenon of neutron or anti-neutron. Due that the electron-neutrino system in the layer outside kernel is subjected to different interaction forces between when they are free neutron (or anti-neutron) and when they are in various nuclei, therefore the decay rates for the free neutron and the neutrons in various nuclei are different.


According to this theory of particle structure, the interaction forces between neutron and neutron, neutron and proton as well as proton and proton can fully be understood similar as the electro-magnetic interaction of molecular force with the feature of saturated short range; between neutrons or protons, the electrons in outer layers and the charged part of kernel layer can fully form the nuclear bond similar as the chemical bond between molecules, only different on the strength of interaction forces and the level of related energies.


In the same way, the interaction forces between anti-neutron and anti-neutron, anti-neutron and anti-proton as well as between anti-protons also can fully be understood as this kind of electro-magnetic interaction.


It can be seen that, the direct electro-magnetic interaction between neutron and anti-neutron or between proton and anti-proton does not have the feature of saturated short range similar as the molecular force; this is not hard to be proved by analyzing the interaction force between proton and anti-proton or between neutron and anti-neutron, since the annihilation reaction will occur under the interaction. Here it needs to specially point out that: although there is no way to construct a stable particle system between two particle and anti-particle directly via the mutual interaction, but in the particle system constituted via multiple elementary particle-antiparticle, due that various interactions are very complicated, under such a condition it may break the annihilation reaction between the elementary particle and anti-particle; therefore it can not rule out the possibility of the stable co-existence between the particle and anti-particle under such a condition. According to the above theory, it is thus not hard to understand that when proton and anti-proton meet each other or during the collisions between proton and proton, proton and neutron or photon and proton, etc. why always various kinds of mesons, photons, positrons, electrons, neutrinos and anti-neutrinos are generated, but never so-called quark is. If when the outermost layer of neutron absorbs one electron, then the whole system will appear as carrying one unit of negative charge, this appearance will be very similar as anti-proton. Here, I call this state of neutron as the negative ionic state of neutron. When it interacts with a proton, if it transfers an electron (in the outer layer) to the proton, two neutrons may be formed. This has been proved by the fact.


Why must the number of positive-negative charge in the kernel layer be 
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?  Because that if assuming the number of positive-negative charge in the kernel layer is n - m = 1, it will mean that there is no electron in the outer layer of proton and anti-proton; then this will contradict with the fact that the so-called nuclear force with the feature of saturated short range also exist in between protons or between anti-protons, since according to the above theory, how it be possible that the nuclear force with the saturation feature can exist in the proton or anti-proton which does not have positrons or electrons in its outer layer? Of course, if n - m < 3 (i.e. = 0, 1 or 2), then electrons in outer layer also change accordingly so that the whole particle system appears as with 0 or 1 unit of positive or negative charge and the static mass is closer to the mass of baryon or anti-baryon, then it also may be regarded as the baryon or anti-baryon in experiments.


If considering the layer feature of the distribution in electron-neutrino system on the outer layer of nucleons, and assuming that the electron-neutrino systems at different layers have different state value of kinetic energy, i.e. the value of kinetic energy of electron-neutrino system is small in the outer layer and is large in the inner layer, the exact values yet need to be determined by experiments and analysis. Inside different nuclei, the force equilibrium among nucleons is achieved by sharing the electron-neutrino systems of different layers via electro-magnetic interaction and let it be in the quasi-static state. In the nuclei with small mass (e.g. 
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), the force equilibrium is achieved primarily by sharing the electron-neutrino systems of outer layers and let it be in the quasi-static state, therefore the deficit of static mass appeared in the whole particle system is rather small, namely the binding energy among nucleons is rather small; in contrast, in the nuclei with large mass, a portion of nucleons shares not only the electron-neutrino systems of outer layers, but also of inner layers, then the deficit of static mass appeared in whole particle system is rather large, namely the binding energy among nucleons is rather large, therefore the feature of different nuclei having different average binding energies has appeared. Of course, when sharing the electron-neutrino systems, it should accord to the principle of to share the outer layer’s firstly and the inner layer’s secondly.


It is known that the mass deficit of deuteron (consisting of a neutron and a proton) is 2.22x1.6x10-13/9x1016 kg; assuming that the electron-neutrino system on the outermost layer of neutron is shared by two nucleons and is in the quasi-static state, also assuming that the kinetic mass of other elementary particles is unchanged, according to the conservation of mass-energy and the mass-energy relation formulae, this is equivalent to that the electron-neutrino system on the outmost layer of neutron has the kinetic energy of 
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. It is known that 
[image: image7.wmf]He

3

2

 consists of 2 protons and 1 neutron and its binding energy is 7.64 MeV; assuming that the electron-neutrino system on the outermost layer of neutron is shared, of 2 protons are shared too, then it can be considered that the kinetic energy of electron-neutrino system on the outmost layer of protons is Ekinetic = (7.64 – 2.22)/2 = 2.71 MeV.


In neutron and proton, the centripetal force of electron-neutrino system’s movement around the kernel layer is provided by electro-magnetic force, by considering that the electrons on inner layer are effected by the repulsive force, then we have the equation:
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whereas 
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then 
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or 
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 --- the total mass of electron-neutrino system on the outmost layer   
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   --- the static mass of electron-neutrino system on the outmost layer
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 --- the kinetic energy of the movement (rotating around the kernel) of electron-neutrino system on the outmost layer 
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  --- the electric charge of the kernel layer  
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  --- the unit electric charge carried by an electron
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 --- the component of repulsive force endured by outer layer’s electrons on the opposite direction of the attractive force between kernel layer and electrons on the outmost layer

Assuming Frepulsive = 0 and neglecting the system static mass generated by the movement when neutrinos interacting with electrons, i.e. mJ is set to the static mass of electron, let n – m = 3, inserting the electron’s kinetic energy Ekinetic and mJ into Eqn. (2), we get V, inserting it and Q1 = 3 together into Eqn. (3) or (4), we get:

r = 1.65x10-15 m for neutron

r = 1.38x10-15 m for proton

If assuming the electron (on inner layer) movement rotating around the kernel forms an independent electrical charged body carrying 2 units of positive charge, its interaction to the outer layer electrons approximately regards as the interaction between the 2 positive charges carried by its kernel layer and the outer layer electrons, inserting V and Q1 = 2 and mJ into Eqn. (3) or (4), we get:

r = 1.1x10-15 m for neutron

r = 0.91x10-15 m for proron

If inside 
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, the electron-neutrino systems on outmost layers of only one neutron and one proton are shared, then the kinetic energy of electrons on the outmost layer of proton can be regarded as Ekinetic = 5.42 MeV, inserting it into Eqn. (2) to get V, inserting it and Q1 = 3 and mJ into Eqn. (3) or (4), we get r = 0.73x10-15m for proton.

Although these values have a certain difference from the real experimental ones, but by comprehensively considering the complexity of various interactions as well as the uncertainties on the static mass of electron-neutrino system and Ekinetic, the difference between the r values obtained above and the real experimental ones still can be considered as within the allowed tolerance range.

It is known that the difference on the static masses between neutron’s and proton’s is 2.075x10-13/9x1016 Kg, whereas according to the theoretical calculation above, the kinetic energy of electron-neutrino system on the outmost layer of neutron is 3.55x10-13 J; if the static mass of proton decayed from neutron is unchanged, then the mass difference between proton and neutron at least should be 3.55x10-13/9x1016 + 0.91x10-30 Kg (if neglecting the neutrinos), this seems a problem. However, as pointed out in the previous parts of this article, when inspecting the movement of electrons on the outmost layer of neutron, we should consider the effect of repulsive force on it from the electrons on inner layers; the electrons on the outmost layer also have an effect of repulsive force to the electrons on inner layers, when this electron on the outmost layer is lost (i.e. when the repulsive force disappears), the kinetic mass of electrons on inner layers then has an increment under the interaction of charge on the kernel layer, namely the proton (formed after the neutron released electrons) has an increment on static mass.


From the viewing angle of interaction force, according to the general understanding, the static electric repulsive force between two protons = KQQ/(2r)2  (here Q is set to 1.6x10-19 Coulomb); while according to the above theory, assuming the electric charge on kernel layer n – m = 3, the number of shared electrons on outer layers is 1 and 2 respectively (two electrons are very close), and neglecting the effect of changing repulsive force between electrons on the outer layers in two nucleons, as shown in the diagram:
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Then the attractive forces of static charge between two nucleons respectively are:
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and 
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These values in the size of strength are consistent with the nuclear force between two nucleons obtained by other methods, of course if the electric charge of kernel layer is n – m > 3, while there are more shared electrons, also the stronger interaction is taken place between the electric charge of kernel layer and the electrons on inner layer, then this force is bigger, the binding energy is also bigger.


In summary, through the above analysis, it can be seen that the nature of so-called nuclear force and various properties of particles can be understood by relying on the positron, electron, neutrino and anti-neutrino as well as the electro-magnetic interaction and weak force interaction among them!
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