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Introduction

We present a research project that we offer to anyone with the experimental means and the desire to carry it out. We address it in particular to nuclear physics laboratories as well as to particle acceleration centers. It is intended to deepen the structure of the atomic nucleus, in the present case of the deuteron, through three specific experiments, which can be carried out independently. The analysis will be enriched by comparing their different results.

It is proposed to irradiate deuterons with three different types of impinging particles: positrons, electrons and γ-rays, in order to investigate the nature of the cohesive mediator of the nuclear structure through experiments focused on identifying the carrier of cohesion and to confront the interpretative framework of the orbital model with the experimental data. In fact any other atomic nucleus may be opted for, preferably selected by the fragility of its shell, i.e. with some of its electrical charges being weakly bound.

It is crucial not to confuse electric charge and electron, as it is often the case, since the electric charge has no mass and the electron does. In fact the electron (e -) is considered to correspond to a quantum state of the electric charge (q -), as well as the muon (μ -), the pion (π -), the kaon (K -), etc., represent others of its possible quantum states.

We emphasize that according to the orbital model there is only one physical body: the electric charge. Elementary particles represent the different quantum states that the electric charge can acquire: |q ± > = fermions, <q -|q + > = bosons. The orbital model is thus exhaustively unitary.

So, welcome those who would be interested in trying to check whether nuclear cohesion is mediated by negative electrical charges, provided by the neutrons shell, and acting as the bonding carrier of the atomic nucleus in being shared by all its nucleons, as set by the orbital model of the structure of elementary particles.

I. Conceptual approach

We chose to focus on the deuteron, which will be taken as conceptual pattern, because it represents the simplest nuclear system, considered conventionally to be composed of a proton and a neutron.

However, we will go a step beyond its conventional representation by considering that the neutron is the master piece of nuclear forces by being the unique active agent that provides the bonding carrier, while the proton only plays a passive role by just sharing it: so neutrons act as donors while protons act as acceptors. This derives from the ability of neutrons to interact with protons by mutating into protons and a negatively charged bonding carrier, which gets shared by all nucleons and acts as an adhesive fluid spread all over the nucleus.

In effect the neutron is considered to be composed of a proton (formed by the orbital of a positive electric charge) and a shell (formed by the orbital of a negative electric charge). In addition, in the atomic nucleus the neutron is assumed to dissociate in its two components, the proton and its shell that gets shared with the other protons of the nucleus, then acting as cohesive bond between nucleons.

In fact, in the atomic nucleus neutrons ensue to be just virtual neutrons since dissociating in a proton and a negative electrical charge acting as cohesive driving force by being shared by all the nucleons. Consequently the nucleus contains only one type of nucleon: the proton, wrapped into a cloud of carrier electric charges (we emphasize that they should not be assimilated to electrons). The neutron is considered to be formed by the incorporation of a proton inside the structural orbital of the electron, which has a classical radius of ≈ 2.8 Fm, while the proton has a radius of ≈ 0.8 Fm (experimental value). When incorporating the proton the structural orbital of the electron contracts down to a radius of ≈ 1.1 Fm.

This approach is based on the fact that the free neutron disintegrates into a proton, an electron and an anti-neutrino. The fact that the core proton of the neutron endures during the disintegration of the neutron indicates that it only involves the disintegration of its shell. On its part, when separated from its inner proton, the neutron shell mutates to a quantum state corresponding to the electron. Since the electron has a mass (0.511 MeV/c 2 ) which is smaller than that of the neutron shell (1.293 MeV/c 2 ), the energy difference (0.782 MeV) is carried off through the emission of an anti-neutrino (in the rest of the text we will use the term neutrino in a generic way without differentiating between neutrino and anti-neutrino).

Fig. 2: Scheme of the neutron disintegration

In regard to the requirement of the spin conservation, the transition from the neutron shell to the electron state emits a quantum of spin ½ (anti-neutrino) instead of a quantum of spin 1 (photon), since it transits from its spin state 1 to the spin ½ of the electron. Since the neutron has spin ½ as well as the proton, it follows that the spin of the neutron shell has a spin 1 anti-parallel to that of its inner proton.

It is about evidencing that in the atomic nucleus the neutrons shell (composed by the orbital of a negative electric charge) is shared with the other protons. We will focus on the deuteron because it represents the simplest nuclear system, conventionally considered to consist of a proton and a neutron, but it can also be extended to any atomic nucleus. This approach is intended to be tested experimentally. For this purpose, deuterons will be subjected to irradiation with β + , β -and γ rays, and also with accelerated e + and e -in a particle accelerator. It is well known that the H atom is formed by the orbital traced by a peripheral electron to a proton that acts as nucleus. The concept we highlight is that of orbital, a concept that we extend to elementary particles, considered to be also structured by orbitals, drawn by the electric charge itself but not by the electron.

But what exactly is the structural orbital of elementary particles? Frequently the electric charge is assimilated to an electron, which is not correct since the electron (e -) corresponds to a quantum state |q> of the electric charge q -that confers its mass, as well as to all other particles. Neutral ones are formed by a pair (q -q + ). Concretely it is the quantum state of the structural orbital traced by the carrier electric charge that defines the mass, so the great variety of mass of elementary particles. The electric charge itself has no mass.

The negative charges of the bonding shell of nuclei come from the neutron shell, whose nucleus is constituted by a proton. When incorporated to the nucleus, the neutrons share their shell with the bare protons. It follows that nuclei are exclusively formed by protons entangled by negative electrical charges acting as a cohesive agent. Its average cohesive energy per nucleon varies between 0.26932 MeV in the 7 H 6 and 8.3703385 MeV in the 56 Fe 30 , and the cohesive energy per carrier electric charge varies from 0.23421 MeV in the 6 B 1 to 16.8173 MeV in the 32 Ar 14 . In the case of the deuteron its cohesive energy is 0.931 MeV, not to be confused with its energy of dissociation in p + n that is of 2.224 MeV, since to the energy of cohesion between the two protons it has to be added the corresponding energy for the formation of the neutron, which is 1.293 MeV, to achieve dissociation.

Phenomenologically the deuteron dissociation by e + irradiation, e -or γ can give rise to two cases: (1) the electric charge of the cohesive shell is captured by a proton, hence producing a free neutron, or (2) the electric charge of the cohesive shell does not get captured and in getting released from its proton core decays to the electron state.

(1) The incident vehicle excites the deuteron shell, which after while decays spontaneously inducing the capture of its negative electrical charge q -by a proton, producing a neutron that separates from the remaining proton:

d + ♦ → p + n + ♦
(where ♦ represents an e + , e -or γ)

(2) After being excited the deuteron shell spontaneously de-excites: q -* → e -+ ν, and consequently when loosing its binding shell the two protons separate by electrostatic repulsion:

d + ♦ → p + p + e -+ ν + ♦ + =>

II. Experimental approach

We will focus on the deuteron since being the simplest nucleus but in fact any other atomic nucleus could be selected, preferably depending on the fragility of its shell.

Three experiments are proposed in which the target is the deuteron but in which three different irradiation carriers are used: the positron, the electron and the γ rays, allowing results to be contrasted. The three experiments have a common part, as well in the excitation of the cohesive shell as in its de-excitation, but they differ in another part that is specific to each one.

Excitation and de-excitation of the cohesive shell

The excitation of the cohesive shell of the deuteron by the impinging carrier can occur in two different ways and the de-excitation also admits two ways.

Excitation:

(1) by inelastic collision and therefore without the impinging carrier being absorbed (2) by absorption of the impinging carrier

De-excitation:

(1) through a channel common to all three experiments (2) through specific channels to each one Just as an impinging photon excites the atomic orbital by upload it to a higher energy level through energy transfer (Compton scattering) and consequently ensuing to be weaker bonded to the nucleus, a γ photon excites the bonding orbital of the nucleus, reducing its cohesion and thus allowing its partition.

The shell has to be excited to a sufficient level so that it can be de-energized by transiting to a lower quantum state. In fact the de-excitation allows the transit to different types of quantum states. A transition is common to all three experiments, in which a proton captures the shell, thus turning back into a neutron, which induces the partition of the deuteron. This partition in a proton and a neutron proves to be the most favorable in energetic terms and therefore is the dominant and common to the three cases.

COMMON PART TO THE THREE EXPERIMENTS: partition in a proton and a neutron

The inelastic collision of these three types of impinging carrier produces the partition of the deuteron into a proton and a neutron. The process is as follows: the impinging carrier excites the shell to an energy level somewhat higher than that required to induce dissociation. Once in the excited state the shell decays spontaneously and fuses with one of the protons and forming therefore a neutron, which then separates from the lone proton.

Collision without capture of the impinging element

The impinging vehicle, without being captured by the deuteron shell, transfers enough energy to it to reach a minimum excitation level of 2.224 MeV required to induce its subsequent split into a proton and a neutron. The deuteron dissociation energy (2.224 MeV) is broken down into a bond breaking energy of 0.931 MeV corresponding to the mass difference between the deuteron and its core formed by two protons (m d -2 m p ), plus an energy of 1.293 MeV corresponding to the mass difference between the neutron and the proton (m n -m p ).

Fig. 6: Diagram of the excitation, de-excitation process into p + n

E 1 : bonding energy level, E 2 : excitation energy level, E 3 : de-excitation energy level Thus, in addition to the rupture of the structural bond of the deuteron that requires 0.931 MeV, so that its dissociation can occur, the bonding shell has to fuse with one of the two protons of the nucleus to form a neutron. The shell needs thus to acquire an extra energy of 1.293 MeV corresponding to the mass difference between the neutron and the proton.

Corpuscular representation of the different steps of the partition process

d + ♦ → p + (p + q -*) + ♦ → p + n + ♦
After reaching the excitation level |q -*> the electric charge of the deuteron shell decays to the level corresponding to the neutron shell: p + q -* → n We have seen the common part to the three experiments, which is already known in regard to experimental exploration. It is the least interesting part because of its lack of selectivity. Now we will see the part in which these three experiments differentiate, which makes it more significant in being specific to each one of them. After transiting to the level of excitation the charge q -of the deuteron shell decays to the level corresponding to the electron state and emits a neutrino: q -* → e -+ ν, since the shell has spin 1 and the electron spin ½. Then the two protons of the deuteron get separated by electrostatic repulsion.

Differentiated part of each experiment

d + e + → p + p + (q -*) + e + → p + p + (e -+ ν) + e +

Fig. 8: Scheme of the deuteron irradiated with β + : dissociation into p + p and emission of e -+ ν

The small arrow above the vehicular electric charge of the deuteron shell symbolizes the energy transfer from the impinging β + . The inelastic collision excites the shell that spontaneously de-energizes, while its electric charge is expelled and acquires the electron quantum state with the associated emission of a neutrino. Upon loosing the bonding orbital the two protons get separated by electrostatic repulsion.

Diagram of the excitation, de-excitation process

Fig. 9: Excitation of the deuteron bonding shell and its de-excitation into an electron

Energy balance

In order to dissociate the deuteron, the impinging β + needs to transfer a minimum energy of 0.931 MeV to break the bond between the two protons, plus an energy of 0.511 MeV corresponding to the structural energy of the electron, since in being released the deuteron shell adopts the quantum state of the electron, passing from an energy state of -0.931 MeV to another of + 0.511 MeV, and thus the impinging vehicle has to provide a minimum of: 0.931 + 0.511 = 1.442 MeV so that the deuteron can dissociate in two protons and one electron. 

E 2 E 3 E 0 E 1 1.442 MeV
In addition, for the electron to escape from the electrostatic attraction exerted by the two protons, it needs to acquire an extra kinetic energy of 2 * 0.672 = 1.344 MeV. The total energy required will therefore be of: 1.442 + 1.344 = 2.786 MeV.

On the other hand, in being repelled by the net positive charge of the deuteron, the impinging β + will require an additional energy of 0.672 MeV, which corresponds to the energy dissipated in reaching the nucleus. The minimum kinetic energy required of the β + will therefore be: 2.786 MeV + 0.672 = 3.458 MeV

In the case of inelastic collision with dissociation in p + n, the partitioning energy was 2.224 MeV. Therefore, the minimum kinetic energy required for β + will be the sum of the dissociation energy plus the energy dissipated trough its electrostatic repulsion, i.e. 2.224 + 0.672 = 2.896 MeV, thus being more energetically favourable. So, the electric charge of the deuteron shell will tend to wrap a single proton and form a neutron, rather than being ejected and decaying into an electron. Sequence of the corpuscular breakdown of the partition process:

I.2. Total energy transfer in

The excited state of the shell collapses to the electron state by emitting a neutrino and then annihilates with the positron emitting a photon.

d + e + ≡ (p + p + q -) + e + → p + p + (q -*+ e + ) → p + p + (e -+ e + ) → p + p + ν + γ

Breakdown of sequence of the excitation and de-excitation process:

q -+ e + → q -* + e + The charge q -transits to the excited state q -* q -* → e -+ ν In getting de-excited, q -* emits a neutrino that takes the energy surplus and allows the spin conservation, since the orbital moves from its spin state 1 to the e -spin state ½.

e -+ e + → γ Once the electric charge q -* has decayed to the electron state, the e -is annihilated with the e + producing a γ. So:

(q -* + e + ) → (e -+ e + ) + ν → γ + ν

+ γ

Energy balance

It has previously been seen that the minimum energy required to induce the transition from the bonding shell to the free electron state requires 1.442 MeV, while emitting a neutrino. In addition, in case of taking place the annihilation of the resulting e -with the impinging e + , a photon would be emitted. In this case, the partition energy of the deuteron in two protons with emission of a ν and a γ, would be energetically more favourable than the dissociation in p + n that requires 2.224 MeV.

However, apart from possible inhibitions of quantum type, the annihilation of the e + with the e - may not occur, eventually because the process of excitation and de-excitation of the shell might be slower than the transit of the β + through the deuteron. This eventuality would refer us to the case of the electron capture by one of the two protons of the deuteron, and its subsequent partition in p + n, as well as to the less probable partition in p + p + e -, since it is energetically less favourable.

As for the required kinetic energy of the impinging β + , we must add the energy of 0.672 MeV of its electrostatic repulsion by the net positive charge of the deuteron. Thus the minimum kinetic energy of the β + will have to be: 1.442 + 0.672 = 2.114 MeV, and any energy excess from the collision will be dissipated by the neutrino and the photon. Without being captured, the impinging β -excites the shell, which upon de-excitation expels its charge that decays to the e -state by emitting a neutrino.

d + e -→ (p + p + q -*) + e -+ ν → p + p + e -+ e -+ ν (q -* → e -+ ν)

In this case the charge q -is not captured by one of the two protons but it is released from the nucleus and acquires the electron state. Consequently, by loosing its bonding shell the deuteron dissociates into its two protons.

Energy balance of the partition in: 2 p + e -+ ν

In order to the deuteron be dissociated the shell must reach a minimum level of excitation, which can be decomposed into three parts: the breaking energy of the bond, plus the excitation energy for its mutation into an electron, plus the required kinetic energy of the electron to overcome the electrostatic retention by the two protons of the deuteron, that is: (0.931 + 0.511) + (2 * 0.672) = 1.442 + 1.344 = 2.786 MeV. The energy excess of the collision will be dissipated by the electron and the neutrino. This energy (2.786 MeV) being greater than that of the dissociation in p + n (2.224 MeV), the dissociation into p +p + e -+ ν will be substantially inhibited, if not totally.

II. 2. Collision with the capture of the impinging electron: dissociation into two neutrons

One could contemplate the eventuality that the impinging electron may be captured by a proton, thus mutating into a neutron. However there is a difficulty for this to occur and it is a matter of spin. In fact the impinging electron has a spin ½ but in order to incorporate a proton and form a neutron it needs to acquire a spin 1, to be able to transform into a neutron shell. So, to achieve this, the electron has to absorb a neutrino in order to transmute into the neutron shell of spin 1.

Given the low reactivity of neutrinos this process will have a very small cross-section. However, exposing the deuteron to a strong neutrino irradiation to back up the β -irradiation, the cross-section of deuteron dissociation might become perceptible. So, let us nonetheless describe the phenomenology of the process.

The eventual capture of the impinging β -by a proton, mediated by a neutrino, with the ensuing formation of a neutron, leads consequently the charge q -of the shell to bond to the other proton, producing another neutron, provided that the deuteron has absorbed enough energy for the process to occur. It can therefore be assumed that a resonance of two neutrons is formed very briefly, and then disintegrates as there is no bonding shell between them.

d + e -+ ν → (p + e -+ ν) + (p + q -) → n + n

Energy balance of the structural mutation in two neutrons

On one hand, for the impinging electron to fuse with a proton and form a neutron, it is necessary that the electron and the neutrino together contribute an energy of 1.293 MeV, which comes from the mass difference m n -m p between the neutron and the proton.

On the other hand, in order for the shell to collapse and form a neutron by wrapping a proton, it must pass from its energy state of -0.931 MeV to +1.293 MeV, which therefore requires an energy of 2.224 MeV.

So that the deuteron could dissociate into two neutrons by absorbing the impinging electron and neutrino, an energy of: 1.293 + 2.224 = 3.517 MeV must be transferred to it. Since this energy is much higher than that required for the dissociation in p + n without capture of the impinging β -, which is only of 2.224 MeV, the partition in p + n is energetically more favorable.

III. THIRD EXPERIMENT: irradiation with impinging γ

This third experiment consists in irradiating the deuteron with γ rays, and to probe the interpretation of the photo-dissociation of the deuteron within the phenomenological framework of the orbital model, to look into its approach. For this purpose, deuterons with γ-rays will be irradiated at selected energies.

It is possible to devise two secondary phenomenological possibilities of photo-dissociation of the deuteron, apart from the prevailing partition in p + n. The cross-section of each type of induced dissociation remains to be experimentally determined.

Collapse of the bonding shell by expulsion of its vehicular electric charge

Within a phenomenological approach it can be envisaged the possibility that the impinging photon could expel the electric charge of the shell, causing the disappearance of the bond and therefore the deuteron splitting in two free protons that will separate through electrostatic repulsion.

irradiation with γ rays emission of e - p p

Fig. 11: Schematic representation of the deuteron exposed to γ irradiation

The imperative of spin conservation implies the emission of a neutrino since the deuteron shell that has spin 1 acquires a spin ½ when untying from the nucleus and transmuting to the electron structural quantum state.

d + γ → (p + p + e -+ ν) + (γ)
The presence of a γ after the collision depends on whether it has been absorbed or has only transferred part of its energy.

In the orbital model the photon corporeity is always conserved even when it is said to be "absorbed". In fact, only its energy is absorbed and so the photon returns to its ground a-energetic state, (also called somewhat improperly "virtual" photon). Thus in this context the formulation is:

d + γ* → (p + p + e -+ ν) + γ •
γ*: photon in energetic state, γ • : photon in de-energized state (or a-energetic or "virtual" photon).

As for the energy balance, in order to pull out the electric charge q -from the deuteron shell, the impinging photon needs to transfer a minimum energy of 0.931 MeV to overcome the binding energy of the two protons, plus an energy of 0.511 MeV so that the charge q -can acquire the electron state, and also an energy of 1.344 MeV for its expulsion, needed to overcome the electrostatic retention from the two core protons.

In effect, assuming a mean square radius (rms) of 2.1413 Fm (NIST) of the deuteron, then the electrostatic retention energy on the electron from each proton will be:

E = ∫q 2 /r 2 dr = [q 2 /r] r ∞ = 0.672 MeV
Therefore the charge q -will require an extra energy of: 2 * 0.672 = 1.344 MeV to overcome the electrostatic retention from the two core protons. Thus the total energy required for this type of dissociation would be: 0.931 + 0.511 + 1.344 = 2.786 MeV.

This energy exceeds by 0.562 MeV that of 2.224 MeV for the dissociation in p and n, which makes it energetically unfavorable. The dissociation in p + n also presents the advantage of preserving the spin 1 of the shell in its transition from containing two protons (deuteron) to contain only one (neutron), while in the case of the transition in p + p + e -+ ν, in addition to the need of a higher energy input, it requires the shell to mutate to a spin ½ and to emit a neutrino for the spin conservation, which can be a decisive factor in inhibiting this type of disintegration.

IV. Cross-section of each experiment

These experiments would give rise to study the ratio between the expulsion of the electric charge in the free electron state and the production of free protons and neutrons, as a function of the kinetic energy of the impinging vehicle, and to define the cross-section of each type of interaction, depending on the colliding energy. It appears relevant to try to measure the proportion between the released protons and neutrons, in order to identify the dominant process.

The study could also be complemented by measuring the ratio between incoming and outgoing vehicles, i.e. the degree of absorption. Thus the orbital model allows to deepen the process of induced dissociation of the deuteron and to conceptualize different cases depending on the impinging vehicle and the collision energy.

Although the result of the conventional model of the prevalent deuteron dissociation in a proton and a neutron coincides with that of the orbital model, this one has the advantage of explicitly providing the nature of the nuclear bonding strength, embodied by its bonding shell and coming up from the neutron by sharing its shell with protons. In addition, in case the secondary dissociation channels would have a detectable cross-section, they would provide a valuable additional information and greater specificity.

The target could also be subjected to intense magnetic and electric fields to probe whether the types of dissociation and their cross-sections are affected, and eventually be able to pilot the type of dissociation. In the case of irradiation with e + and e -, the target could also be subjected to electromagnetic fields, varying their intensity and spectral range, among different possibilities, with lasers.

V. Kinetic energy, collision energy, cohesion energy and partition energy

As regards the selection of the kinetic energy of the incident vehicle, according to its electric charge, the electrostatic repulsion or attraction from the net charge of the deuteron must be taken into account. In fact, in order to dose in each experiment the most appropriate kinetic energy of the incident vehicle, to the energy required for the partition of the deuteron must be subtracted the electrostatic attraction energy or added the electrostatic repulsion energy, depending on the case.

If a mean square radius (rms) of the deuteron of 2.1413 Fm (NIST) is assumed, then the attraction energy or electrostatic repulsion upon reaching the deuteron will be: E = ∫q 2 /r 2 dr = [q 2 /r] r ∞ = 0.672 MeV.

Thus, in the case of the e + incident, the energy of dissociation must be added to the energy dissipated by the e + in overcoming the electrostatic repulsion to reach the deuteron, which is of 0.672 MeV. In the case of the incident e -, to the energy of dissociation has to be subtracted the same energy of 0.672 MeV, which corresponds to the electrostatic attraction from the positive net charge of the deuteron.

Moreover, in the case of the expulsion of the electric charge of the shell, it must be added the electrostatic retention energy from the two protons of the deuteron, which will therefore be of: 2 * 0.672 = 1.344 MeV.

As for the bonding energy and the partition energy, when the system dissociates without undergoing any internal restructuration, then these two energies are identical, otherwise they are not. For example, the conventional model, in considering that the deuteron is formed by a proton and a neutron, its energy of dissociation corresponds to its binding energy since none of its two components undergoes any mutation. In the orbital model it is not so and the bonding energy differs from that of the dissociation, since when breaking apart, the system undergoes an internal restructuring and consequently to the bonding energy must be added the neutron recombination energy.

Since the orbital model assumes that in the nucleus the neutron shares its shell with all other protons, it turns out that the nuclei are only composed of protons, wrapped in a collective shell.

In the case of the deuteron the bonding energy corresponding to the orbital model of At first glance one might think that something does not match, since it is known that the experimental value of the dissociation energy of the deuteron is of 2.224 MeV. Well, that is not so and everything fits, since to the bonding energy of 0.931 MeV of the deuteron two protons core, it must added the recombination energy of the neutron which is of 1.293 MeV, since the deuteron disintegrates into a proton and a neutron. So, the two models coincide with the same dissociation energy of 2.224 MeV, but the orbital model offers the advantage of providing the nature of the bond, mediated by the negative electric charge of the deuteron shell.

VI. The bonding shell

From the point of view of the orbital model the explanation is the following. The neutron is considered to be formed by a positive proton core (+) and a shell drawn by a negative charge (-).

In the nucleus the neutron shares its shell with the rest of protons, acting as a bonding shell. Thus, in the deuteron the shell wraps two protons, that of the neutron itself and the sole proton. On one side, the two protons of the core repel each other and on the other side, they attract the negatively charged shell which wraps and bonds them, up to equilibrium between the shell bonding strength and the core repulsive strength.

The same happens in the case of two neutrons. They put in common their shell. Thus the shell is formed by two carrier negative charges. In spite of the two charges being attracted by the two core protons, the repulsive strength between the two carrier negative charges overcomes the attraction from the two core protons, and consequently two neutrons cannot bond together in any stable way.

Summary

In summary, there are two phenomenological possibilities of induced partition of the deuteron. The disintegration in p + n turns out to be energetically more favorable than the disintegration in p + p + e -+ ν, so it is expected it would be the dominant and eventually the exclusive disintegration mode. However, it would be convenient to check the cross-section of each type of reaction and despite the disintegration p + p + e -+ ν could be laborious to be evidenced, let us remember by way of example that the detection probability of the signal related to the presumed Higgs boson is approximately 1 over 10 12 collisions, i.e. a probability of 1 over 1,000,000,000,000. So, let us not loose hope in detecting some elusive p + p + e -+ ν disintegrations!

The question is: Will the policy of the ostrich remain in force or will there be someone with the required intellectual integrity to probe the soundness of the orbital model and compare it with that of the standard model, which by the way appears to be quite a bit artificial in appealing to a set of 36 tri-chromatic quarks, anti-quarks, with furthermore two fractional electric charges and very disparate masses, and also to 8 types of gluons, all of it wrapped in a mathematics with more than 20 parameters of adjustment and in spite of such a foundational complexity without the standard model reaching to be unitary. Instead, the orbital model appeals only to the integer electric charge and to the different quantum states it can acquire, which makes it wholly unitary.

Throughout the study proposed, keep in mind that the electric charge is assumed to be the only physical element that exists and that elementary particles are no more than the various quantum states that the electric charge can acquire.

We invite, in a broader context, those who are interested in probing the orbital model approach, to investigate other systems and to try to interpret other experimental results already known, such as e.g. the very simple interpretation of tritium disintegration in helium 3, where one of the two negative electrical charges of the tritium shell is released and the free energy is expelled by an anti-neutrino: 1 H 3 → 2 He 3 + e -+ ν 1 H 3 = p + n + n ≡ (p + p + p + 2 q -) and 2 He 3 = p + p + n ≡ (p + p + p + q -) + |q -> e- 1 H 3 → 2 He 3 + e -+ ν is equivalent to: (p + p + p + 2 q -) → (p + p + p + q -) + |q -> e-+ ν (where |q -> e-expresses that the expelled charge q -has transited to the quantum state corresponding to the electron).

There is no simpler phenomenological interpretation than that provided by the orbital model in which one of the two negative electrical charges of the tritium shell is released, the repulsion between the two charges being greater than the attraction from the two core protons. In small and medium nuclei, the predominant tendency is the equality between p and n, which corresponds in the orbital model language to a shell with a single electric charge per pair of protons. In large nuclei, the repulsion between protons becomes so intense that they need to have a higher proportion of neutrons, that is, the bonding shell needs to be strengthened with more vehicular negative charges.

You may try the corresponding interpretation of the tritium decay from the standard model, in which one of the two "down" quarks of the neutron mutates into one of the two "up" quarks of the proton, with the consequent creation of an integer electric charge in the form of an electron, not pre-existing, since the electric charges of the quarks are fractional. Furthermore, free quarks are undetectable, as well as gluons, so they cannot be taken for real particles, but just as imaginary particles playing the role of mathematical wildcards.

*** Nota Bene *** Later on we will offer another project that we anticipate briefly for those who could be interested, aimed at optics laboratories, especially those of quantum optics. It has the purpose of showing that photons retain their corporeity in being "absorbed", and that they only yield their energy in recovering their a-energetic ground state. Once in the de-energized state it is not effortless reaching to detect them since our current detectors need an energy transfer to be able to detect something.

Photons are neither created nor fade, they only transit from the energetic state to the aenergetic state, and vice versa, yielding their energy or recovering it. Its corporeity is always preserved. In very energetic collisions photons can dissociate in electron and positron, nevertheless through the inverse associative process they recover their corporeity.

Quantum systems have peculiarities that one can try to take advantage of. The detection of the a-energetic photons requires therefore trying to bring out a behavioral change of some system, induced by an intense flow of these photons in the de-energized state. We will propose a specific strategy, relatively simple, susceptible to be evaluated once adequately drawn up and then loaded.
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 10 Fig. 10: Collision with absorption of the impinging β + and with emission of ν + γWhen the positron collides with the deuteron its shell is excited up to a level E* > 1.442 MeV and then de-energized down to the level of 0.511 MeV corresponding to the electron, with the emission of a neutrino, while the electron annihilates with the positron forming a photon.

  Fig. 11: Irradiation with β -rays

  (p + p) is equivalent to: m d -(2 * m p ) = 0.931 MeV, while the bonding energy in the conventional model of (p + n) is instead equivalent to: m d -(m n + m p ) = 2.224 MeV.