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Space, this great unknown

The cosmos as sprout of space Matter as condensation of quantum space

The photon as a window into space When a photon ceases to be perceived it does not mean it has faded away When a photon is absorbed it only gives up its energy Elementary particles are just the allowed quantum states of a unique structural mould 

Summary

Let us get down to considering what happens when a photon is absorbed by any material. The fact of being no longer detected does not mean "sine qua non" that it has faded away. Here is pondered the possibility of a mere change of state in giving away its energy, and therefore mutating to an a-energetic state, while retaining its structural corporeity and so lasting into space. As a metaphor, when light is turn off, the bulb itself does not go off. Alike a bulb can be switched on or off, it is considered that the photon can have two states, one activated: energetic, and another one disabled: a-energetic.

The activated state of space quanta covers, firstly, the photon, which covers the whole electromagnetic spectrum, with a continuous energy range, or as commonly expressed with a continuous spectrum of wavelengths, and secondly, all the massive elementary particles. They all correspond to different quantum states of a unitary structural pattern.

The deactivated state is generated when the photon is absorbed by any material, ceding all its energy, what does not imply that its structure fades away but instead entails a mere transition to its ground a-energetic state. Since sooner or later all photons end up being absorbed, it implies that space is full of them. This leads to a new paradigm of cosmic space, considering it populated by photons in a de-energized or a-energetic state. As a corollary, the emission of photons would not properly involve their creation, but it would only mean the energy transfer to pre-existing a-energetic quanta of space.

These considerations are based on a spinning-oscillating photon model, considered to be an electrical dipole (q -. q + ), with two integer charges of opposite sign, that rotates while oscillating. Its electric charges (q) have no intrinsic mass, but a variable extrinsic mass derived from their mutable quantum states, which define the different masses of elementary particles.

The unitary electrical charge is the only component of all elementary particles, charged or neutral, and their number is conserved in any process.

In this context all elementary particles differ only by the quantum states of a single structural pattern, from which derives the mass, the magnetic moment, the spin, etc. The photon absorption process is here approached from the orbital model of the elementary particles.

Space is considered to be an extended matrix populated by a-energetic quanta with a unique structural standard, which when excited to different quantum states leads, in first instance, to the massless photon with its wide continuous electromagnetic spectrum, and in second instance, to the diverse massive elementary particles, covering a wide range of discrete quantum states, a very few being stable.

So, space can be conceived as a cosmic background full of a-energetic quanta, or metaphorically, in a state of energetic hibernation. From this underlying a-energetic background emerge photons that make up the microwave background, and that represent the first level of energetic excitation. The second level of excitation corresponds to all other elementary particles.

Forewords

Under the framework of the orbital model the electric charge is postulated as the sole primary element. It is considered that the only physical element that exists is the electric charge, and that elementary particles are nothing but the quantum states that can acquire the electric charge. It is also considered that in its physical ambit the quantum state is defined by a structural orbital, whose confined structural kinetics confers its inner energy. According to its quantum state it can acquire mass, which is the general case, or it may not, a particular case represented by the photon. Then, it is assumed that elementary particles are nothing more than electrical charges in different quantum states. This approach provides a simple understanding of why the mass spectrum of elementary particles is so broad, since it corresponds to quantum states, while the value of the electric charge is unitary, since it corresponds to a single physical element. It is thus assumed that the only physical element that exists is the electric charge.

e ± µ ± |q ± > → π ± K ± p ± ν γ <q + |q -> → π 0 K 0 n etc… etc…
Elementary particles are nothing more than electrical charges in a variety of quantum states. The different particles differ only by their structural orbital, which can be unipolar (q ± ) or bipolar (q + . q -).

The disintegration of any particle in another one corresponds only to a transition from one quantum state to another one, maintaining the structural pattern. As an example, we have represented the disintegration of the kaon into a pion, which corresponds to a mere quantum state transition of a standard structure, which is identical for all elementary particles.

Transition of K + into  + in one-step with the subsequent emission of a quantum

Transition of K + into  + in three steps with the subsequent emission of three quanta

In mutating the kaon K + into a pion  + the only thing that has changed is the quantum state of the structural orbital, that is, the electric charge has gone to a lower energy quantum state. It is assumed that the electric charge q has no intrinsic mass and it only gets mass by acquiring an orbital quantum state, which may result in an electron, a muon, a pion, a kaon, etc. So, elementary particles represent the electric charge plus the acquired structural configuration, that can be uni-polar or bi-polar, and whose quantum state defines the type of particle in which it manifests itself.

It is also considered that photons, when absorbed, retain their corporeity and only give up their energy, while their structural quantum state mutates to an a-energetic state that passes to populate the cosmic space.

The photon absorption

Let us raise a fundamental question that apparently hasn't caught the interest of physicists. What happens to the photon when absorbed? This is a key question, nevertheless it is not clear at all that physicists have ponder this issue since textbooks do not address it, despite being highly relevant forasmuch opening unexpectedly a window into this great unknown that is space. The master question is: does the photon simply fade away when absorbed or does it just change its quantum state giving up its energy while preserving its structural corporeity?

The first case raises no comments, since conventional physics laconically considers that the photon simply disappears. Let us mention a translated citation from the Wikipedia in reference to the absorption process: "The photon results thus "destroyed" in the process and the electromagnetic energy is absorbed" [3.1].

The second case opens a new horizon, not yet investigated. So, let us presume that the photon remains when being absorbed and just mutates to an a-energetic quantum state in transferring all its energy. This leads to the following fundamental question: what is the structural nature of the photon? An easy way out is not to put this question, which is what has been done so far. A proper issue is to consider the photon structured, and retaining its structure in giving up its energy. The task is now to find out its nature.

What does imply the fact that the photon is neutral? It could not have any electrical charge, but it could also be formed by a pair of opposite charges. It is known that photons can split into two opposite electrical charges in the form of electron and positron, negative muon and positive muon, etc., i.e. in particle and antiparticle pairs with electric charges of opposite sign, which in the orbital model corresponds only to different quantum states of a single structural pattern. Now just assume that these electric charges pre-exist in the photon. This leads us then to ask what the characteristics of the electric charge are. We know that its value is fix, but that it always comes in the form of elementary particle like the electron, the muon, the pion, the kaon, proton, etc., so it always has an associated mass showing the peculiarity of being mutable. The fact that the attached mass to any electric charge is mutable, and that covers a wide range of discrete values, e.g. 0.511 MeV/c 2 (e ± ), 105.66 MeV/c 2 (μ ± ), 139.57 MeV/c 2 (π ± ), 493.7 MeV/c 2 (K ± ), etc. [3.2,3,4,5,6,7], proves to be a crucial feature that will help us in finding clues to the nature of the mass.

Mass is not intrinsic to the electrical charge but derives from its coupled quantum state.

The electric charge should not be assimilated to an electron, as it is often done, because the electric charge has no self-mass. The mass is acquired by having always an associated wavefunction that defines its quantum state and covers a range of discrete values, each one corresponding to a particle. The quantum state is fixed by a confined dynamics forming a tiny omnipresent structural orbital defining each particle. The plurality of quantization confers to the structural orbital a discrete spectrum of values to the resultant mass and magnetic moment. The mass arises as a reaction to the degree of shift of the orbital with respect to its ground state, which is massless, while the magnetic moment is generated by the rotating electrical charge dynamics mapping the particle structural orbital. The electron being the quantum state of lower mass, it is therefore frequently improperly equated with the electric charge.

The un-empty free space

Traditionally space has been considered entirely empty. It would be the purest expression of nothingness. Leaving aside this conception today obsolete, space is conceptualized here as formed by the so-called "quantum vacuum" in line with modern quantum theories, where it is not considered empty at all but on the contrary populated by "quanta", as called in the quantum physics terminology, and which constitute the primary elements. Here the term "quantum" is used generically to refer to any primary element, being energetic as in the case of elementary particles, or a-energetic as in the case of the improperly called "virtual" particles.

Let us mention two well-known issues related to quantum mechanics, namely, the so-called "zero-point energy" and "vacuum energy". The zero-point energy of quantum vacuum is the lowest possible energy that a quantum physical system may have according to quantum mechanics: it is the energy of the ground state [4.1]. The vacuum energy is the energy of the underlying background that extends throughout the cosmic space [4.2]. However, its energy content is highly controversial as it varies between 10 - 09 J/m 3 (joules per cubic meter) and 10 113 J/m 3 [4.3,4,5] according to the mathematical approach used. This huge discrepancy is known as the "vacuum catastrophe".

Let us also cite some extracts from Wikipedia, of five publications on the vacuum state or quantum vacuum: "According to present-day understanding of what is called the vacuum state or the quantum vacuum, it is "by no means a simple empty space" and "it is a mistake to think of any physical vacuum as some absolutely empty void" [4.1], and also: "According to quantum mechanics, the vacuum state is not truly empty but instead contains fleeting electromagnetic waves and particles that pop into and out of existence" [4.2]".

The relevance of these citations stands in the agreement on the non-emptiness of quantum space. What is even more interesting is that we have reached by different routes the same conclusion that free space is not empty. In our case the common thread has been the photon, and more specifically its absorption process, which has led us to infer the existence of de-energized photons or a-energetic quanta, as primordial key elements that populate the whole cosmic space.

It turns out that effectively we concur on the fact that quantum vacuum is not an empty space. However, our proposal goes a step further in populating free space with a new ingredient from the de-energization of photons when supposedly "absorbed", which mutate to an a-energetic state. Therefore the orbital model goes beyond quantum mechanics by including the a-energetic dimension, which QM has failed to discover, remaining limited to the residual energy content of the quantum vacuum.

Let us emphasize that quanta are primary entities, whose appellation comes from quantum mechanics, in which they usually represent discrete packets of energy, often without their identity being specified, and even less their structure. For example, in the atom, the transitions of its peripheral electrons emit quanta with spin 1, corresponding to photons, as well as nuclear transitions emit quanta ν and , with spin ½ and 1, which respectively correspond to neutrinos [4.4] and photons. Generically, energetic quanta are entities called elementary particles. We use the term quanta when their identity is not specified, including the a-energetic quanta, usually called virtual particles.

Once clarified the concept of quantum, the quantum vacuum is viewed as the fraction of space that does not include the energetic quanta which form the set of elementary particles and therefore the cosmic matter, i.e. the material cosmos. The quantum vacuum is thus considered to be populated by the so-called virtual quanta, which are not at all virtual, but are a-energetic quanta, and therefore not directly detectable, and consequently have received the improper label of virtual.

These a-energetic quanta, besides forming the body of space, also are the source of the fields propagating in it. On their part, non-virtual quanta, i.e. energetic, embrace the whole spectrum of elementary particles, which are almost all unstable and spontaneously return to their a-energetic ground state, except a few ones, such as the photon, the neutrino, the electron and the proton. So, almost all elementary particles, as well as the whole of those called "resonances", are fleeting flashes of energetic excitation which return instantly to their a-energetic ground-state, and so are mere extremely short-lived excited states of the quanta of quantum vacuum.

From now on, space will be conceived as a physical body, a matrix formed by a-energetic quanta, from which derive energetic quanta in acquiring energy through an induced or spontaneous perturbation of their structural balance, losing thus the ground state status of zero energy. Let us apply a simile of partial validity with the atmosphere. In this analogy air molecules assume the role of a-energetic quanta. Despite air molecules are energetic we do not see them, although we can detect them. However, primary quanta, in being a-energetic we do not detect them, since our senses and all current detectors need an energy transfer.

Said in other words, space is being conceived as a primary physical body, analogous to a cosmic atmosphere formed by primary elements corresponding to a-energetic quanta.

In this context, the visible universe, i.e. the material universe, is only the perceptible part of the invisible underlying matrix from which matter comes, and became differentiated in mutating to an energetic state. Space can also be looked at as a cosmic sub-background, populated by a-energetic quanta that can be considered photons in hibernation state, i.e. off-energy. From this underlying environment emerged the microwave background through an energetic transition of the a-energetic primary background. So, cosmic microwaves represent the first level of excitation of the underlying a-energetic ground state background.
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Elementary particles (2 nd level of excitation, quanta acquire energy and mass) ↑ 1 ----------------E 1 cosmic electromagnetic background of microwaves (1 er level of excitation, quanta acquire energy but not mass, they are photons) ↑ 0 ----------------E 0 a-energetic quanta of the cosmic space (fundamental state of the "quantum vacuum")

Structural partition energy of the photon

The conventional explanation to justify the fact that the photon dissociation into an electron and a positron (γ → e -+ e + ) requires an input of a minimum of 1.02 MeV, is because it corresponds to the necessary energy for the mass acquisition on the part of the scission products, each one with a mass of 0.51 MeV/c 2 . This view is correct in terms of energy conservation but not at all explicit about the photon splitting process. For its part, the orbital model allows deepening this process.

Under the proposed approach, the energy input required for the photon partition is to break the structural bond of the (q -. q + ) dipole instead to acquire mass by the dissociation products e -and e + , since their constituent charges q -and q + are already in a quantum state with an energy of 0.51 MeV each. However, the quantitative result is the same as when considering that the energy input is to acquire mass, and so it is only a conceptual issue.

Still, to avoid misunderstandings let us precise that formally, in relation to the photon structural dipole (q -. q + ) , it is the rotating charges q -and q + that acquire the quantum state of e -and e + . This is not equivalent to the rotation of an e -and an e + . Instead the quantum state |q -˃ and |q + ˃ of the electric charges correspond to an e -and an e + .

In fact, the effective energy for the photon partition is greater than that required for its cleavage, since the required conservation of momentum and energy prevents the free photon to be able to dissociate, and it needs to collide against a body, which consequently absorbs lineal momentum and thus recoils, for this imperative requirement being fulfilled. Thus, an electron-positron pair cannot spontaneously occur in free space [5.1].

Moreover, the emerging electron and positron, besides their electrostatic attraction, act as two magnets that strongly attract by having strong magnetic moments of opposite sign, which hinder their separation. So, it ends up that in addition to the energy required for the separation of the ensuing e -and e + these must also have enough transverse momentum to enable them to break away.

Since the minimum energy input required for cleavage of the photon is 1.02 MeV it is considered that the binding energy of the photon structural dipole is -1.02 MeV. It is therefore understood that the photon has no mass as its binding energy (E B = -1.02 MeV) is offset by the energy of the charges q -and q + that are in the quantum state of the electron and the positron (E M = +1.02 MeV). Hence the net energy photon structural dipole ends up to be null (E B + E M = 0). So, since being null the net energy of its structural dipole, from where arises the photon energy?

Structural oscillation energy of the photon

When we considered the actual energy of the photons we referred exclusively to its oscillatory energy, that is, the part related to the oscillatory frequency of its structure. Thus, in the proposed descriptive framework, the energy of the photons arises from the oscillatory kinetics of their electric dipole (q + . q -) formed by the two integer electrical charges, and varies in accordance to its frequency (E = h ν).

It is considered that the structural dipole is gyratory-oscillating, which means that the gyratory radius of the two charges oscillates while rotating, and consequently the vibration of the dipole (q + . q -) generates the structural energy of the particle, the two charges being subjected to an incessant process of acceleration and deceleration. In other words, the spatial distribution of the electric charge of the structural orbital oscillates, passing alternately from a state of compression to another of expansion, which produces its internal energy.

Let us take into account that it is the cohesion of the photon structural dipole that allows it to act as an oscillator. Its oscillatory energy E = h ν depends on two parameters: its vibrational frequency ν and the Planck constant h, which would be linked to the bond strength. In a comparison with a spring the constant h would be akin to the ongoing recovery constant and analogically to the elasticity of the bipolar (q + . q -) bond.

Differentiation between the origin of energy and that of mass

According to the orbital model, the structural energy as well as the mass of elementary particles derive from the quantization of their structural orbital, but differ in ensuing from different quantum states of their structure. The mass appears when the structural orbital leaves the ground state and acquires a different quantum state. Instead, energy has another origin and derives from the structural oscillation. This distinction between the source of the energy and that of the mass is essential to understand the fact that the photon has energy without mass. This means that its structure is vibrating but remaining in the structural equilibrium ground state, which is massless.

It is considered that when the structural bipolar rotor (q + . q -) is in its ground state, i.e. when in structural equilibrium, its centripetal and centrifugal forces are compensated. However, the structural orbital can get out the ground state and acquire a different quantum state. In this case, the two opposite structural forces, centripetal and centrifugal, not being compensated a reaction force appears to the inequality between the two forces, from which derives the mass.

In a comparison with a spring, mass would emerge as a reaction to the spring tension. When it is not tensioned it would have no mass. Instead, energy arises when the spring is vibrating. If it is not tightened but it vibrates, then it has no mass but energy. If it is tensed and vibrating then it has both mass and energy. In the case of the photon it has no mass, its structure being in the ground state of equilibrium of forces, but being vibrating it has energy. The other particles correspond to the case where their structure, besides being vibrating, is in a quantum state off the ground state, which confers them mass, and therefore they have both mass and energy. But there is also the case in which the structure is not vibrating nor has left the ground state, and therefore has neither energy nor mass. This case entails the existence of a-energetic quanta that populate space.

The photon lack of mass and clues about the nature of mass

Let us now think about the fact that the electric charge has a single value, while its attached mass is diverse and covers a wide range of discrete values (e.g. e ± , µ ± , π ± , K ± , p ± , etc.). So, we take the electrical charge as a primordial element since it does not support any change, and consider the mass as a secondary element, since it supports a wide range of values. This fact strongly points out that mass is not a primary entity but a derivative, since it shows a wide set of different values (1, 206.84, 273.23, 966.6, 1836.12, etc., where the electron mass has been taken as the unit), resulting from different quantizations. Doesn't this fact suggest something known? Well, we could make a parallelism with the atom, which may have different excited states, i.e. its structural orbital supports a variety of bonding quantum states with different energy levels.

Now let us apply this consideration to the mass associated with elementary particles and consider it proceeding from the quantum state of their structural orbital, which allows us to easily understand the reason for the vast multitude of masses, as it corresponds to a wide variety of structural quantum states, and hence the analogy with the atom. At this point the attentive reader will already be fully aware that the unitary electrical charge is used as the only vehicular element of the structure of elementary particles, which leads to a comprehensive unification of their structure, reducing thus their mass spectrum to a conjecture of quantum states.

Let us extend this reasoning to the photon. As we know it has no mass but energy, representing a unique case given that it violates the famous mass-energy equivalence (E = m c 2 ). According to the formula, since the photon has no mass its energy should be null. The photon breaks thus the rule as being an energy carrier without a coupled mass. So, it is an interesting singular case because it challenges our concept of mass and energy, and their relationship. How come the photon can be an energy carrier lacking of mass? At least, it is a case worthy of some consideration, beyond a simple evasive conventionalism.

According to the orbital model, although energy and mass are associated, with one exception represented by the photon, they do not have the same origin. The energy comes from the structural oscillation while the mass appears when the structure is in a stressed state, when leaving its ground state. Applied to bosons it is equivalent to say that when their dipole is in structural equilibrium it is massless but if it vibrates then it has energy. If the dipole is subject to structural stress while vibrating then it has both mass and energy.

As stated, in its ground state of structural balance the dipole has thus neither energy nor mass. However it can leave this state and start vibrating, which gives it energy. If the structural dipole leaves its ground state and mutates into another quantum state, then it has mass and energy. This approach allows giving account of the photon issue in a simple way, its structural dipole having acquired a vibratory state without leaving the ground-state of structural equilibrium, and also of the mass of the other particles, which means that their structure has mutated to a quantum state different from the fundamental. It is thus understood that a particle such as the photon can have energy without having mass, and the origin of energy and that of mass are differentiated in a fundamental way.

Let us emphasize that the electric charge q has no intrinsic mass and only acquires an extrinsic mass in gaining a mutable orbital quantum state and so becoming an electron, or a muon, or a pion, etc. Elementary particles represent the electric charge plus the acquired structural configuration -unipolar or bipolar -that defines the type of particle in which it manifests itself. Moreover, each one of these two configurations allows different quantum states, which define their energy, mass, spin, magnetic moment, etc.

The photon structure and the nature of quantum space

From the perspective of the orbital model the photon and all other neutral particles are considered to have the same structural pattern consisting of two integer and opposite electric charges forming a dipole (q + . q -), to which is attributed a dual structural kinetics, one of rotation and another one of oscillation, i.e. the dipole (q + . q -) rotates while its radius oscillates. In other words, the photon is a bipolar rotor-oscillator, as well as any other neutral particle. As a rotor, the rotation of the two opposite charges (q + . q -) generates the magnetic moment, which is null (μ = 0) for symmetrical particles, i.e. with identical structural orbitals of the two charges of the (q + . q -) dipole, such as the photon, and almost null (μ ≈ 0) for the three neutrinos (which can be seen as photons of spin ½ in 3 different structural quantum states) with structural orbitals quasi identical, and nonzero (μ ≠ 0) for particles with asymmetric structure, i.e. with non-identical structural orbitals, such as the neutron (µ n = -9.662 × 10 -27 J⋅T -1 = -1.913 n.m). In that case, the two structural charges are in two different gyratory quantum states.

The concept of symmetry is here applied to the dual structural orbitals formed by the two vector electric charges q + and q -. When their orbitals are identical the structure is thus symmetrical, so that the resulting magnetic moment is zero since the two magnetic components have opposite orientations, given that the two opposite charges, in forming a spinning dipole (q + . q -), rotate in the same direction, generating hence opposed magnetic moments.

q -+ structural orbital → e -, μ -, π -, o K -, etc.
The quantum state of the charge q -defines the structural orbital that shapes each elemental particle, as well as all its properties, such as e.g. its mass, magnetic moment, etc.

Fig. 1: Partition of any neutral quantum in two quanta with electric charge of opposite sign

The photon scission simply corresponds to the split of its two structural electric charges.

γ → e + + e - () → (+) + ( -)
The wave function () of the neutral quantum is actually composed of two overlapping wave functions (+) and (-) that may separate, giving a symmetrical pair of particle-antiparticle, e.g.  +  -,  +  -, e + e -, or an asymmetric pair of charged particles of opposite sign, e.g.  -e + ,  -e + o  + e -.

Let us recall that the orbital model considers the integer electrical charge q as the primary element of the structure of all elementary particles, with a single structural pattern, and hence this model is exhaustively unitary. Such primary charges q -and q + have no intrinsic mass, but an extrinsic mass coming from the specific quantum state of the structural orbital of each elementary particle.

In sake of simplicity we have described the structural pattern of elementary particles within the semi-classical mechanics framework. This first approach, in spite of having a mere semi-classical mathematical packaging, has nevertheless provided satisfying basic results, which also offers the advantage to help keeping track of the underlying physical setting. A more formal approach would be based on quantum mechanics, like for the atom. So, we invite the interested reader to apply the mathematics of his competence and develop a still more adequate formulation.

Let us focus back on the photon. We have already mentioned that we attribute to it a symmetric orbital structure, i.e. the orbital of both structural charges are identical and thus overlap. Let us now analyze in more detail the logical consequences of this assumption. We have seen that the structural symmetry leads to a zero magnetic moment since the rotation of the dipole (q + . q -) with opposite charges produces two equal and opposite magnetic moments. Moreover, we considered that the dipole oscillation generates the structural orbital energy due to the oscillating accelerationdeceleration process of the two charges.

When the dipole is in the ground state of structural balance, it has no mass due to the absence of stress of the structural orbital, and therefore it may have only oscillatory energy.

Now let us regard a very specific aspect of this assumption. It is known that the photon covers a very large energy spectrum without discontinuity, commonly expressed in terms of oscillatory frequency or wavelength. Let us consider the extreme lower energy spectrum, i.e. of lower structural oscillation, and since the spectrum is continuous, we address the threshold at which the structure stops oscillating. This border case leads us to consider a non-oscillating rotating structure, and therefore a-energetic.

We invite readers who may not like this edge case, to consider it a virtual input or hypothetical case, which momentarily should relieve their reluctance, we hope. The History of science is full of different standpoints, sometimes contradictory. For now let us continue at a conceptual level, and try to squeeze it up to all it can provide. By means of the orbital model described we have reached a threshold lacking structural oscillation and consequently without energy. We are then taken to consider the existence of physical elements void of structural energy. An analogy would be a spring or a string that would not be vibrating, of the size of the Fermi (1 Fm = 10 -15 m) according to the orbital model, instead of the tiny Planck length (10 -35 m) in string theory. According to this analogy, the photon would be a string formed by the (q + . q -) dipole vibrating at a given frequency defined by its energy (E = h ν), but with an added rotation. However, the prospect of a non-vibratory state leads us to consider and analyze the concept of physical body lacking of any energy.

We are aware that perhaps some readers will squeak their teeth, but be a little brave and look at the a-energetic world. It sounds somewhat strange, but it may be just because it is unfamiliar to us, for the moment. In an attempt to soften roughness by relativizing approaches, let us consider the oddities and incongruities of the foundations of the standard model, which are not just a few ones.

Conceptual strategy of the standard model or Ptolemaic model of elementary particles

Those having objections to consider the proposed new approach are invited to think for a moment over those of the standard model, in order to compare them. Let us contemplate the conceptual basis of QCD (Quantum Chromo-Dynamics) of the standard model and analyze its strategy, which rests on a play of combinations using a set of six quarks [10.1,2,3] and another one of antiquarks, differentiated from each other by the so-called "flavors" and moreover each one with three oddish distinctives called "colors", which leads to a set of 18 chromatic quarks and another one of 18 chromatic antiquarks. If it was not enough artificiality, quarks have speculative fractional charges (±1/3 and ±2/3), and odd masses resulting from extremely forced adjustments.

From the six flavors of quarks and antiquarks and their three colors, a set of 36 basic elements is obtained with an initial strategy of partnerships in groups of 2 or 3 quarks and later on also allegedly of 4 (tetraquarks) and of 5 (pentaquarks), with the intended purpose to achieve accounting for only a part of the whole elementary particles, called hadrons. To make issues worse, the standard model also requires eight different kinds of gluons, whose task is to bind quarks. Gluons are differentiated by eight ensuing chromatic states, which provide eight types of gluons, resulting from the eight arrangements of colors. Given that these states can be mixed with each other, there are various ways of specifying them, known as the "color octet" [10.4]. A common list of color combinations of gluons is:

2 / ) ( r b b r  2 / ) ( r g g r  2 / ) ( b g g b  2 / ) ( b b r r  2 / ) ( r b b r i   2 / ) ( r g g r i   2 / ) ( b g g b i   6 / ) 2 ( g g b b r r  
Where r, b and g designate the "red", "blue" and "green" colors and , r b and g the corresponding anticolors. The three colors are combined with each other so that to cancel.

We will save the reader from the unbearable mathematics associated with these fanciful harebrained conceptual approaches of QCD, as they are awfully surreal.

Really, can these complex formulations of mixed color states of far-fetched ghostly gluons have any shred of credibility? Couldn't it be that QCD theorists were constantly levitating? QCD has many conceptual oddities, very artificially camouflaged under a lot of mathematical cosmetics. Does QCD approach concerning gluons color has any hint of realism or is it simply pursuing a forced mathematical arrangement? Do not equate mathematics with physical reality. Maths is nothing but an hermeneutic approach more or less accurate in each case. So, quarks and gluons, which are imaginary mathematical wildcards, should not be equated, in a mathematically animist way, to real particles. It should neither be pretended to have experimentally discovered the quarks, when in fact they have only been extrapolated, without ever being detected. It is a form of lie.

We are therefore faced to a total of 44 primary units: 36 quarks and 8 gluons, all different. What remains far from any unitary claim of QCD, moreover with restricted application to hadrons, leaving other particles without structure or an undefined one, as in the case of leptons and bosons, which are essential particles and are not a few [10.5,6,7].

It is therefore difficult to overcome the burden of artificiality of the conceptual foundations of QCD [10.8]. Also, what physical sense may have structures given by the following fractional mixtures of quarks u, d and s, and anti-quark u , d and s ?

π 0 = (u u + d d ) / 2 ρ 0 = (u u -d d ) / 2 ω = (u u + d d ) / 2 η = (u u + d d -2 s s ) / 6 η' = (u u + d d + 2 s s ) / 3 K -S = (d s -s d ) / 2 K -L = (d s + s d ) / 2
Seriously, can these fractional associations of quarks have any effective sense, not on a mathematical basis but on physical grounds? This is completely absurd! How come can it be that it is not seen that these complex fractional formulations are analogous to the epicycles, deferents and equants of the Ptolemaic model [10.9]. The fact that this model fitted more or less adequately to the observations of that time does not mean it was right. This also applies to the model of quarks and gluons of the QCD! Although theoretical physics and mathematics are inseparable, they should not be confused. To believe that by having found a mathematical development that fits reasonably well to the experimental data implies having discovered the underlying physical reality reveals a lot of ingenuity. Apparently, the sense of reality is not the highlight of theorists, whereas they practice "mathematical animism" by confusing maths with physics.

Moreover, let us look at the disparity and artificiality of the mass of quarks: Summarising all what we have said about the approaches of QCD: do not miss the fantasy! QCD will remain as the perfect example of divorce between mathematics and physical reality.

QCD theorists have made the outstanding achievement to demonstrate the existence of what does not exist.

It would be hard to emulate the artificiality of the conceptual approach of QCD, with its 36 quarks tri-chromatic, with two fractional electric charges, and artfully embedded masses, plus its chromatic 8 gluons, which means a total of 44 basic units. To our knowledge, believing that such a Zoo of primordial elements can be found in the very origin of matter means having a much atrophied sense of realism. Not to mention its extremely forced mathematical support, with about two dozen setting parameters, between 18 and 24 depending on the different versions of the standard model. And all this deceptive complexity applies only to a part of elementary particles, the rest of them did not even get to have a definite structure, and all this without achieving a representative unicity.

The standard model remains based on a constant propaganda about supposed virtuous achievements from the great centers to justify their existence and their huge expenses.

Proclamations of the standard model spokesmen resemble those of an election campaign, i.e. with a total lack of critical spirit, overburdening the few tangible results and making up others. For example, by circumstantial interested urgency, the boson detected in the LHC [10.10] was hastily assimilated to a Higgs boson, supposedly mediating the mass, in order to give an artificial extreme relevance to the alleged feat. Furthermore, in an a-scientific delirium, it was christened with much folly "God particle" in its media release, at the suggestion of the editor of the corresponding book and the complicity of the author, Nobel Prize, and this boson divine status was widely spread in the media. An embarrassing matter, very disrespectful to the scientific spirit! Apart from its very high speculative bundle, the standard model has no reductive power, but systematically leads to increasingly twisted complications typical of wrong approaches. Let us remind the complexity of the geocentric model of Ptolemy, which required that each planet had an epicycle turning around a deferential, displaced by a different equant for each one, previous to the heliocentric model of Copernicus, to the contributions of Kepler and Galileo, and to the understanding mediated by the law of the universal gravitation of Newton. Although the Ptolemaic model fit quite well with the observations, it is however clear that the epicycles were artificial, such as are quarks, with their six flavors, their three colors, their fractional charges, their incongruent masses, and gluons with eight hyper fictional color combinations of quantum chromodynamics (QCD).

In the same way as epicycles, deferentials and equants of Ptolemy were fictitious, which Copernicus proposed to eliminate, and so a new paradigm was needed in which the planets, including Earth, revolved around the sun, something similar needs to be done with the standard model where quarks and gluons are the equivalent of epicycles, deferentials and equants. The standard model could well be termed as "Ptolemaic model of elementary particles".

Moreover, proponents of the standard model externalize the narrowness of their scientific culture by claiming that it is the only model available, instead of saying that it is the only one they know and the only one they are allowed to look at. Any article with different statements is discarded, so it is not surprising that they pretend it is the summit of available models, since those of a distinct approach are blithely ignored. A "science" that refuses to confront different approaches is not science but autocracy, supported by major research centers in defense of their own interests, while betraying the genuine scientific spirit.

Since promoters and supporters of the standard model and their followers, apparently will never be able to recognize that they have stepped on the wrong track, keeping so the physics of elementary particles in a long-lived state of stagnation and perpetual tangle already lasting longer than five decades, since 1964. "To a turbulent river, fishermen gain". Moreover, the current minority having become aware of the standard model being a conceptual nonsense, dreams of a new physics they do not reach to glimpse.

In an attempt, pretty risky, I am afraid!, to give some meaning to the invention of quarks one might presume that the quantum structure, i.e. the distribution of the charge density of mesons, would be subdivided into two parts, and that of baryons into three. However this is much guess!

Brief conceptual History of QCD

Let us now briefly review the historical evolution of QCD since its emergence in 1964 [11.1]. In its early days QCD was based on a trio of quarks, which by the way, were rather solely seen at the time as mathematical wildcards to deal with the alleged substructure of the few hadrons then discovered. So, by assuming a substructure composed of three different quarks, it was intended to account for the limited set of hadrons. But as experiments were providing more data, it turned out that the number of hadrons discovered was increasing, so that with only three quarks it could not be accounted for all of them. It appeared thus necessary to increase their number, introducing a fourth quark.

All went well for a while, but Nature was determined to annoy the QCD theoreticians, as more hadrons were discovered, which could no longer be explained with only four different quarks. Somewhat chastened, our acute QCD theorists decided to play safe by adding this time not a new quark but two new ones, disposing now of a set of six different quarks, which surely would account for all hadrons discovered and all those to come, through appropriate combinations of quarks in duos (mesons) and trios (baryons) [11. 2, 3]. An opportunistic strategy blatantly speculative! Again there was a breathing space, but more hadrons appeared that did not fit in the new scheme of six quarks, combined in twos and threes. It was therefore expected that would appear someone suggesting the need for a seventh quark. But this time the proposal was rejected by the management of CERN. You may wonder why this refusal to continue with such a succulent strategy. Well, the reason was that with the immense task to achieve adjusting all the parameters associated with the set of six different quarks, the laborious adjustments made for years should not be thrown overboard, to start from scratch and having to adjust again all those parameters so artificially attained, in particular the mass of the different quarks. Thus, we ran out of the seventh quark!

To remedy the problems of the emerging hadrons the strategy was then updated, accepting assemblages composed of more than three quarks, and so we got the controversial tetra and penta quarks.

Let us succinctly go over the main properties of quarks. We have already stated that we now have six varieties of quarks, differentiated by what has been agreed to call flavors. Each one defines to a specific type of quark and each flavor has three colors. Without having to go into deep arithmetic this gives us a set of 18 different quarks. But do not forget the antiquarks, which are also 18, what provides us with a set of 36 quarks. Thus, to account for all hadrons discovered, we have 36 different marbles, to be associated in groups of two, three, four and five. That is how trivial, but we must admit it, not all of us reach such an excellence of inventiveness! Another interesting aspect of such a clever intellectual move is that, over time, quarks went from being mere mathematical wildcards to become real physical objects. But then, in acquiring the status of physical bodies, the need arose for a vehicle with the ability to hold the quarks agglomerated into pellets of two, three, etc. So, without thinking it twice the so-called gluons were invented. But do not miss the History of gluons, which is also succulent, as it could not be otherwise. It was decided that gluons would be of eight different kinds to achieve accounting for the confinement of quarks in all the various associative sets. As if the situation were not complicated enough, to all this mess was added a folkloric touch in attributing them diverse complex combinations of colors.

Not missing conceptual pearls! Please forgive the mocking tone of the report, but the history of QCD is so grotesque that I cannot express it otherwise. My purpose, which will surely be proved completely futile, is that QCD theorists and the CERN propaganda department acquire some common sense, and stop taking us all for clods, unable to see their crafty game. Proponents of the Standard Model are making fools of themselves while a disservice to their credibility in defending a model conceptually so fanciful and grotesque.

We were about to forget mentioning one aspect on the issue of gluons. In an outburst of enthusiasm some invented nothing less than the "glue balls" which are particles solely made of gluons. Since we are in pure fantasy, why not! For those who are not familiarised with this topic, we will explain in easy terms what gluons are. It turns out that to confine quarks it is needed to glue them together. Gluons are of 8 varieties, what means that quarks are bound together by 8 types of glue. Certainly a feat! Not all of us get to have so much imagination, you need to be an expert of QCD!

Conceptual strategy of the orbital model

Unlike the standard model that relies on 44 primary elements (36 quarks y 8 gluones), the orbital model only calls for the integer electric charge, theorized in 1838 by Richard Laming [12.1] and discovered in 1897 by Joseph J. Thomson et al [12.2]. In being of direct detection, the electric charge does not represent an imaginary wildcard such as the invisible quarks and gluons. Quarks have never been detected, but only indirectly deduced by means of the mathematical postulates of QCD, which is not equivalent to a direct observation. When claiming an achievement such as the evidence of quarks, we would please appreciate less biased propaganda and more intellectual integrity. At long run this attitude corrodes and undermines science. In regard to gluons, invented to supposedly account for the extravagant cohesion of quarks in pairs, trios, quartets and quintets, they are pure fantasy.

On its part, the orbital model only uses the integer electric charge and so does not appeal to imaginary particles like quarks and gluons.

The wide distribution of discrete masses associated with the unitary electric charge (e ± ,  ± , π ± , K ± , p ± , etc.) would reflect a wide distribution of quantum states, corresponding to the variety of ever in force structural dynamics of confined vector electric charge, forming the structural orbital of the particle.

In brief, do not confuse e ± , which is a quantum state of the electric charge q ± , which is a physical body. For example,  ± , π ± , K ± , p ± , etc., are no more than different quantum states |q ± > of the electric charge q ± . On their part, neutral particles, being all formed by the spin-oscillatory kinetics of a structural dipole pattern (q -. q + ), represent their different quantum states <q -| q + >, which can be expressed analogously by the structural wave function ψ as <ψ -| ψ + >.

Comparative analysis of the standard and the orbital models

The proposed approach provides a refreshing alternative to the colossal artificiality of the standard model conceptual basis, whose developments are no longer credible by leading to increasing complexity and unbridled forward flight, without however solving a long list of fundamental problems. In addition, the mathematical strategy of the standard model based on increasing the degrees of freedom every time a difficulty arises, is highly counterproductive and disappointing.

The attentive reader will appreciate the lightness of the orbital model against the heaviness of the standard one, and its simplicity versus the complexity and artificiality of this model with its six fictitious quarks, with six flavors, no less arbitrary fractional charges as well as their three quantum colors, their artificial masses, and farfetched sealed confinement of quarks, all subject to the chores of eight types of colored gluons with most picturesque properties. The QCD standard model is synonymous with the advent of conceptual fetched fantasy and realism burial!

We insist, what physical meaning can have the strange and disconcerting composition of the π 0 meson, which in terms of quarks is defined as: π 0 = (u u + d d ) / 2 and also the η meson: η = (u u + d d -2s s ) / 6 [13.1,2,3]. May such fractional combinations of quarks have some semblance of physical reality, or simply represent mathematical wildcards, that is, one more magic trick of QCD? In fact it is hard to beat the bizarre artificiality of the standard model.

In contrast, the orbital model only appeals to well-known elements, as the integer electric charge, and the physical concept of orbital extracted from atomic physics and the mathematical concept of quantum state extracted from quantum mechanics, all firmly established. In this context elementary particles differ only by the quantum states of a single structural pattern, fact that makes the orbital model thoroughly unitary. Then we will consider some extensions of the orbital model.

We hope that the reader has appreciated the simplicity of the orbital model versus the complexity of the standard one, and has found much easier to assimilate the conceptual basis of the proposed model than that of the standard model.

Relationship between the photon and space

The photon opens a window to the a-energetic space. To access it, just track the photon. So, welcome to the a-energetic world as it is the matrix of the cosmos.

It is commonly considered that when a photon is absorbed it simply disappears, without delving further the question. Not a very commendable attitude! What disappears, the photon itself or only its energy in being transferred to the absorber, but keeping its structural corporeity? Even in the case of not knowing its structure, the question remains. Since generally the mere disappearance of the photon is the sole option contemplated, we will explore here the second case involving the sole delivery of energy, considered in fact vibratory energy of its surviving structure. Simply the photon transits to the a-energetic state. We therefore consider that when absorbed it still keeps "alive and kicking", but in a state that could be described as of energy hibernation. This trivial assumption has however an outstanding consequence, leading us to enter into the diaphanous world devoid of energy.

All photons sooner or later end up losing their energy in being absorbed by any material, returning to an a-energetic state, considered to be the ground state. Therefore, a "virtual" photon in the official jargon, that is, "a-energetic" in ours, becomes observable in acquiring energy through the vibration of its bipolar structure, emerging so in our world. But let's focus on the hidden state of the de-energized photons, and keep in mind that at every moment an immeasurable amount of energetic photons lose their energy when being absorbed. There is no escape, we are now deep into the energy-free world, since like Ulysses who after a long journey through this earthly world returned to his hometown, sooner or later all photons return to their original a-energetic ground state.

The next consideration leads us to realize that space is populated by these photons de-energized, or from a broader perspective, by the eventual diversity of quanta in an assortment of a-energetic states. Moreover, since such a-energetic quanta are supposedly the primary component of space, it can be extrapolated that their population may be greater than that of energetic photons. A population inversion, as with the laser in which the excited states may outnumber those that are not, is unlikely. So, it is therefore improbable that the population of energetic quanta would exceed that of the a-energetic ones. Consequently, this leads us to reconsider the conventional conception of the cosmic space. The new paradigm encourages us to make a reference inversion. The primary element becomes space and not matter, which symbolically turns out to be the offspring of space. Thus, space would be primarily filled by a major population of quanta in a-energetic ground state and energy, and secondarily by a population of energetic quanta, covering photons and all other particles, seen as excited states of their precursor a-energetic ground states.

Conceiving space as populated with a-energetic quanta removes intellectual barriers and provides the means for the reinterpretation of many phenomena that are currently only deciphered in mathematical terms, while its physical essence does not clearly get revealed. Without going any further, concerning quantum mechanics, this concept can address in causal terms what is currently interpreted merely in probabilistic terms. Quantum phenomena could be reinterpreted in physical terms if the influence of the surrounding spatial environment, populated by the a-energetic quanta, is introduced. It also allows reinterpreting the irrational incongruity of the wave-particle duality, considering that the wave created by the particle spreads all through the space environment that surrounds it.

Thus the particle ceases to have a dual nature, as the wave aspect becomes the property of the surrounding space. The particle creates a wave in its surroundings like a ripple in the water created by the impact of a stone, or like a bumblebee creates a buzz by affecting its environment, through which the emerging sound wave propagates.

Similarly, it would be extravagant to set the bumblebee-buzzing duality, and assume that the bumblebee has a dual state, one punctual and another extended one as a wave! The incongruity of the wave-particle duality is a consequence of the omission of its spatial environment.

When considering the nature and behaviour of any particle it must be taken into account its immediate surroundings, without which it leads e.g. to the aforementioned irrationality of the wave-particle duality, which implies assuming a dual nature with totally incompatible features, since the particle should be simultaneously localized (as a point-like) and de-localized (as a wave). This conceptual hurdle has immediate solution when the concept of spatial environment is introduced. To delve into the nature and influence of the environment it is necessary to reconsider the nature of space. Indeed, its nature has been poorly understood and poorly focused.

It is surprising that it has been attributed physical properties to space without having previously been provided with a physical corporeity, instead of being devised as purely void. For example, the concept of curvature of space-time developed by Einstein requires space having a physical body, since as commonly conceived as full vacuum it cannot have curvature, given that nothingness cannot have any property. Moreover, the fusion of space and time into a single entity has been useful in the mathematical framework, but it is ambiguous as to a more explicit description of the physical reality of space, which needs to include its quantum nature, and would so lead to the quantumspace-time.

An example that suggests that space has a physical texture is provided by the two-slits experiment of Young [14.1,2], as the interferometric fringes would reflect the interferences composed by the waves created by the particle in the surrounding space. Therefore, the wave aspect, improperly associated with the particle, result from the disturbance created in space, instead of the so-called wave-particle duality.

We mention this because space has been traditionally conceived as emptiness. It is therefore strange that, without being conceived as a physical body, it has nevertheless been granted with physical properties, since it can have them only if it is considered to have a physical essence. In fact, space turns out to be a physical entity with ethereal subtly elusive quantum properties. We reiterate that when space is conceived as a physical body, among other advantages the wave-particle dichotomy goes self-solved, because it is then provided a medium for the wave propagation. This allows us to differentiate between particle and wave, contemplating the particle as a source of the wave.

The investigation of the photon absorption process has led us to the a-energetic space as a primary element, having thus a new ingredient to reinterpret our spatial environment and the physical processes that occur in it. We hope this new conceptual tool will inspire many readers to search how to take advantage of it in their different disciplines. We believe that staying enclosed in a purely energetic-material world is a sign of intellectual decline.

Concerning the process of light emission it is commonly assumed that the photons are created. More precisely, it is assumed that photons are generated through electronic transitions. However, the orbital model assumes that photons are not actually created, but come from energy excitation of pre-existing a-energetic quanta in space, which confers it an ethereal consistence. So, if it is considered that nothing is created but only quantum transitions occur, one must assume then that photon emission arises from the excitation of quanta existing in space. So, all processes would correspond to the activity of the self-existing spatial matrix.

Unification of space, cosmic microwave background and matter

The cosmic space, its microwave background and matter belong to the same entity and are different manifestations of the body of space. Quantum space is not empty but instead inhabited by a-energetic quanta, perhaps in different quantum states. Presumably, the largest population is constituted by the fundamental state of these quanta. The first excited state represents the cosmic microwave background that covers a wide spectrum of quanta excited at low energy, i.e. photons with large wavelength in the range of far infrared and microwaves. The following excited state constitutes matter, formed by quanta excited to higher levels, some resulting dissociated and therefore electrically charged: (q + . q -) → (q + ) + (q -). This second energy level covers the full range of elementary particles.

The first excited state of the primordial quanta of the cosmic space has acquired energy but not mass, and is constituted by the massless photons, of the microwave and far infrared cosmic background. The second excited state of the primordial quanta has acquired energy as well as mass, and covers the wide range of massive elementary particles.

It turns out that in space there are about a hundred thousand of photons of the cosmic background per each elementary particle, fact showing that the first excited state (massless particles: photons) is much more densely populated than the second (massive particles: baryons and mesons, fermions and bosons) [15.1]. So, orderly the Universe is composed of a-energetic quanta, ensued by massless energetic quanta, represented by the photons of cosmic background, and finally by massive energetic quanta making up matter. At each step the population appears to be lesser.

The wave-particle duality or the oneness particle-photon-space

Whenever elementary particles are considered independently of their spatial environment, its quantum properties will not reach to be clearly understood on a physical standing, but only on a mathematical basis. The wave-particle duality is an archetypal misconception [16.1,2]. Particles have a unique nature, the corpuscular one. What oscillates is the space environment of elementary particles, since their structure, in being oscillatory creates a spatial wave. Consequently, particles appear to act like waves and are subjected to the waves that they themselves have created in their space environment.

Thus, the apparent wave nature comes from the waves created in the space environment. Moreover, when these spatial waves interact with each other they create interferences corresponding to undulations of space itself. This simple approach saves us from the schizophrenic belief of the dual nature of particles, which derives from the concept of space as pure emptiness, as an absolute vacuum.

When mathematics conflicts with logics, it must always be given priority to logics. If we allow introducing irrational interpretations extrapolated from mathematics, even being functional as e.g. quantum mechanics, we are lost! Each math has its own peculiarities that we should not extrapolate thoughtlessly to physics, such as it is the case of the photon crossing simultaneously the two slits of the Young's experiment, as well as the irrational wave-particle duality and the Schrödinger famous cat, which is allegedly concurrently alive and dead as long as no observation is done.

Furthermore, different mathematics often give different views of reality, and since they vary over time they provide us versatile conceptions of physical reality, whose essence however appears from experiments unique and unchanging.

Composition, properties and cosmology of space

Carl Sagan said: "We are stardust". We would add that first of all we are "seeds" of space, in view that elementary particles proceed from it, and they are nothing but space energetic quanta, which got joining together until forming cosmic dust that ended up condensing into stars.

We have seen that photons when absorbed, only give away their energy to the receiver material, retaining their structure, which implies its transition to an a-energetic state, as a result from the loss of its structural oscillation.

However, just as in the energetic dimension there are a lot of quantum states, one could extrapolate the possibility that the a-energetic quanta could also be found in many different quantum a-energetic configurations, all in structural equilibrium. This assumption would imply that space could be populated by a variety of quanta in null energetic state. This eventuality would give rise to the fact that space, supposedly populated by diverse a-energetic quanta, could form a structured and organized matrix, with a functional activity, in a similar way as our energetic world. In this hypothetical case two organized worlds would coexist, one energetic (our material universe), and the other one a-energetic, extended throughout the cosmos.

Also, a-energetic waves could spread through space, which would correspond to the fluctuation of the population density of a-energetic quanta. In the hypothetical event that these waves reached to be modulated, it would be achievable to transmit information alike with electromagnetic waves.

Also, at a microscopic scale, these waves may interfere with each other and form irregular density distributions of a-energetic quanta, setting some space environments, such as the interferometric fringes of Young's double slit experiment and atomic orbitals. Electronic orbitals would be the outline of these space configurations around the nucleus, acting as guides for the orbital electrons, in accordance with Bohm, who reinterpreted quantum mechanics so that the particles trajectories were guided [17.1].

The study of the nature and properties of space is the challenge of the future. This would require attempting to attain detectors of a-energetic quanta, devising and constructing sensors of a-energetic quantum states and/or of changes in quantum space density. Of course these considerations may be premature and the way may still be long. However, remember that electricity was considered at first a fluid of unknown consistency, and only later on it was discovered to be a stream of electrons. But it could also be that delving into the nature of space would end up unachievable. Only the future will answer, but keep in mind the following considerations.

The a-energetic quanta might eventually be the mediators of teleportation and entanglement, providing physical support to these mysterious phenomena. They could also give an explanation to the principle of Huygens [17.2,3], which stipulates that any point along the path of light acts as a new source of a spherical light wave, propagating in all directions. Furthermore, the a-energetic quanta populating space could also provide a rational explanation to the experiment of the two slits of Young, if considering that it is the spatial waves created by the incident particle, that after crossing the two slits interfere with each other to form an interference pattern whose fringes, i.e. the space furrows produced by the interference of the space waves, guide the particle once it has crossed one of the two slits. In particular, they would give a rational explanation to the case of interference from photons emitted one by one, and save us from the schizophrenic interpretation that each photon passes through both slits at once, or that their probability of presence in each slit is 50% provided that no measurement is made, but if made, it is 100% in one of the two slits, as a consequence of the ensuing collapse of the wavefunction.

For interested readers, we emphasize that the orbital model, here applied to the photon, extends to all elementary particles without exception, both to neutral and to those with net electric charge. The model was devised in 1967 and the first article on its foundations is dating from 1999. Despite today it may be somewhat terse, its conceptual basis remains: "Fundamentals of the Unitary Orbital Conception of Elementary Particles and Their application to the Neutron and Nuclear Structure ", can be obtained from the reference [17.4]. You may also take a look at this other article: "Two new, more precise ways to obtain the coupling constant of the muon and the electron. The g factor and the origin of mass" [17.5].

Experimental a. Experimental results in accordance with the orbital model

Both the splitting of photons in pairs: γ → e -+ e + , so as the reverse process of their recombination in photons, support the proposed structure of the photon in the orbital model, since it is the most direct and simple interpretation, which consists in giving it a structure shaped by integer electrical charges forming a gyratory-vibratory dipole. The spheres stand for the structural orbital traced by the electric charges. The quantum state of the orbital defines the resultant elementary particle.

The photon must have an energy greater than the sum of the energies equivalent to the rest mass of the electron and positron (2 * 0.51 MeV = 1.02 MeV) so that its scission may occur [18.a.1.1]. In addition it must collide against an atomic nucleus in order to satisfy the conservation of lineal momentum. An electron-positron pair cannot happen in free space because both the conservation of energy and momentum cannot be satisfied concurrently [18.a.1.1]. Accordingly, when a pair production ensues by collision of a photon against a nucleus, it recoils. For high-energy photons (E > MeV) pair production is the prevailing mode of interaction of photons with matter. These interactions were observed for the first time in the cloud chamber controlled by Patrick Blackett counter, for which he was awarded the 1948 Physics Nobel Prize.

a.2. Electron-positron annihilation

The reverse process corresponds to the electron-positron annihilation [18.a.2.1]. It occurs when an electron (e -) and a positron (e + ) collide. The result of the collision is the annihilation of the electron and the positron, which leads to gamma photons, or at higher energies, the possible creation of other particles. From the framework of the orbital model, in the collision between the electron and its antiparticle the positron, besides their fusion into a photon, the energy released is transferred to a-energetic quanta of the surrounding space, which acquire thus quantum states corresponding to different particles, according to the specific conditions of the collision and the amount of energy released.

The simplest case is given by the formation of two photons, since the requirement of the simultaneous conservation of energy and momentum prevents the formation of a single photon. So, an a-energetic quantum of the surrounding space acquires energy and goes into the photon state.

e -+ e + → γ 1 + γ 2
The photon γ 1 corresponds to the fusion of the electron and the positron, while the photon energy γ 2 comes from the excitation of a nearby a-energetic quantum. If the collision is very energetic three photons can arise, indicating an energetic excitation of two nearby a-energetic quanta. Also, in these very energetic conditions photons may disintegrate into distinct particles, leading to a variety of outcomes, such as:

e -+ e + → γ 1 + (e -2 + e + 2 )
where the pair (e -2 + e + 2 ) comes from the splitting of the photon γ 2 .

b. New experimental approaches

The exposed approaches open up a new field of research in an attempt to indirectly reveal the a-energetic quanta since they are not directly detectable, and therefore, inter alia, to infer the composition of space. For this purpose there is a diversity of phenomena that could be used, such as absorption, polarization, upward and downward conversion, inverse Compton effect, interference fringes, etc. It is about trying to prove that when photons are apparently "absorbed" they only give up their energy without losing their physicality, and thus lasting in space in an a-energetic state. So, we will now analyze some photonic processes under the proposed conceptual approach.

b.1. Absorption process ν = 0 ν polarizer filter or black body

Fig. 1. Scheme of the absorption of light, by a black body or a polarizer

The aim is to demonstrate that in the said "absorption" process [18.b.1.1,2], in fact photons cross the black body, as well as the polarizer filter whatever its polarization. In the case of the black body every incident photons transfer its energy to it, but cross it in de-energized state. In the case of the polarizer filter, incident photons having their polarization axis aligned with that of the filter, cross it retaining their energy, while the others also cross the filter but having previously given up their energy to it, passing so to the state of de-energized photons. This makes them invisible without having however lost their corporeity. Thus the polarizer only filters the energy of the incident photons in accordance to their polarization, but without retaining any of them.

b.2. Emission process

Fluorescence and phosphorescence: metastable excitation of an atom or molecule [18.b.2.1,2,3,4,5]. For fluorescent compounds that emit photons with energies from the UV to the near infrared, the typical decay times of the excited state are between 0.5 to 20 nanoseconds. The lifetime of a fluorophore is an important parameter for the practical applications of fluorescence such as the resonance energy transfer.

According to the conventional approach, in the process of exciting a fluorescent or phosphorescent compound, the incident photons having excited it simply fade. In the subsequent process of de-excitation another photon is emitted. However the proposed approach introduces a nuance concerning the photon corporeity conservation. Indeed, it is considered that incident photons only give up their energy and so produce atomic excited states, but retain their structural embodiment and remain as de-energized photons. Inversely, in the decay of the atomic excited states, some a-energetic quanta of the surrounding space become excited by capturing the energy released by the electronic transition, and so these a-energetic quanta mutate to the photon state.

We mention a peculiarity resulting from this approach. Since the lifetime of the states of fluorescent excitation lasts from 0.5 to 20 nanoseconds, in this lapse of time the incident photons that have given up their energy, have moved away a distance between 15 cm and 3 meters, in de-energized state, assuming they have kept their intrinsic celerity c.

b.3. Up conversion

Fig. 2. Scheme of the frequency doubler set-up

The up converting sheet contains tiny crystals that can be e.g. of KDP, ADP, LiNbO3, KTP. In front of it a polarizing filter has included so to regulate the intensity of the beam that crosses it.

The frequency doubling process consists in producing a laser beam with double the frequency of the incident laser beam [18.b.3.1,2]. A couple of incident photons transfer their energy together to the crystal, transiting so to a de-energized state and consequently increasing the population of the a-energetic quanta of space. Then, the crystal discharges its energy in one step, thus emitting a photon with twice the energy of the incident photons. This photon emission results from the excitation of an a-energetic quantum of space through energy transfer.

The final balance is therefore an energetic photon and another a-energetic one from the two precursor incident photons: γ 1 (ν) + γ 2 (ν) → γ (2ν) + γ (ν = 0) This approach assumes that there is conservation of quanta, and that the absorbed photons neither fade away, nor are created photons in the emission process, but there is only a process of de-energization and re-energization. The official approach only briefly considers the two-photons absorption and subsequent emission of a single photon, that is, the resulting two-photons conversion in a single one with twice the energy. Thus, the official standing only attends to the energy conservation without addressing the conservation of quanta. 

b.4. Down conversion

ν/2 ν

In this schematic setup for photon doubling (down conversion) the intensity of the incident laser beam can be reduced until overriding it through a polarizing filter. To this end it has been added a polarized filter in front of a of down conversion [18.b.4.1,2,3] sheet of polymethyl methacrylate with a layer of e.g. Eu(3+)-doped NaGdF4 nanocrystals. When the polarization axis of the laser beam is aligned with that of the polarizer sheet, the beam crosses it and reaches the down converting layer and consequently incident photons "unfold" in a pair of photons with half the energy. So, the incident photon transfers its energy to a crystallite of the down-conversion sheet exciting it to some level, and then de-excites in two steps, generating a photon in each step. When the polarization axes are orthogonal the incident photons release their energy in the filter and cross the set-up in de-energized state.

We emphasize that in the proposed framework there is never any particle creation but only the energetic excitation of a-energetic quanta of space that acquire hence the energetic state, in a variety of allowed quantizations.

Conclusion

We have developed a unified model based on a single key element, the integer electric charge. Instead the QCD appeals to 18 tri-chromatic quarks, 18 tri-chromatic antiquarks and 8 chromo-complex gluons, and thus its groundwork stands on a total of 44 key elements, without being unitary and moreover applying only to hadrons. This article offers a refreshing alternative to the standard model monopoly, and invites physicists to expand their views, contrasting and pondering different standpoints.

From a simple inquest about the photon absorption process we have entered in the quantum space, while defining its more immediate content, i.e. de-energized photons. Furthermore, we have justified the proposed approach putting forward an elementary structure of the photon, formed by an electric dipole (q + . q -), reasoning its structure through its dissociation into an electron and a positron, or conversely, their fusion into photons.

The proposed structural model of the photon has allowed us to easily understand what happens to a photon when absorbed, which only gives up its structural oscillatory energy, retaining its dipolar structure that mutates into an a-energetic state.

The photon is an open window to space, because when being absorbed, far from fading, it still retains its structure and only gives up its energy, becoming so an a-energetic quantum. The photon has thus revealed to us that there is another world. It is hidden to us as being a-energetic, since populated by de-energized photons, which fill the entire cosmic space. So, we have inverted the referential starting point, which turns out to be space instead of matter. Space, traditionally conceived as emptiness, becomes the source of all existence.

The simple assumption that the structure of photons is preserved beyond its energy drain in transferring its energy to the host material when absorbed, has guided us to the composition of space. In effect, the survival of the photon structure implies that space is populated by de-energized photons, or in generic terms, by a-energetic quanta. Space can be glimpsed as a primary matrix full of a-energetic quanta, that when excited hop to the energy state giving rise to our material world, which can be seen as an outgrowth of space. So, our Universe can be subdivided into two parts, one composed of free space, also called quantum vacuum, populated by quanta in the a-energetic ground state, and the other part by the scarce excited quanta in a stable energetic state, which builds its material content. It can be considered that quantum space is the primary state of the Universe and its material content may be seen as excited states at different levels. The first excitation level of the quantum space would be the cosmic microwave background, and the second, the elementary particles.

It is also important to note that there is a constant coming and going of most elementary particles, as being only ephemeral excitations of the quanta of free space, returning instantly to their a-energetic state, except for a few cases, such as e.g. the electron, the proton, the photon, and the neutrinos, which are stable and form our familiar energetic world.

And now I am addressing to you, young scientists, who represent the future. Do not let yourselves be intellectually vitiated by the economic interests of some great temples of research. Try not to end up hallucinating quarks, gluons, Higgs bosons, and other folkloric mathematical wildcards of partisan convenience, devoid of any actual physical reality, which much undermines the credibility of theoretical physics. Do not dedicate a lifetime to develop sectarian cock-and-bull nonsense. You must be aware of the fact that mathematics is a human construct, and as such it serves as well to describe the physical reality as to falsify it, as Karl Popper already pointed out [19.1]. Stay away from the fanciful mathematical developments, so much at use. Nature does not know about maths, it is just due to physical interactions. In its endless chores it makes no calculations, it only interacts, otherwise it would be as awkward as us and most of the time would be wrong or would not know what to do. So, do not manipulate mathematics to justify the wrong, and thus become docile servants of the mislaid conjunctural conveniences of certain sectors. I dedicate this article to you, the new generation of physicists, with the aim of providing a new modelparadigm, with renewed topics for thought and research, in order to open new paths and widen horizons.

The attentive and thoughtful reader will also realize that the new conception of the nature of space entails metaphysical implications, because in considering space as a physical body, you can glimpse a veiled influence, hitherto unsuspected, of space itself on the material cosmos. You can see space as the primary matrix, source of matter and therefore of life. We are outbreak or offspring of space, whatever you want to look at it. The scientific command requires a constant assessment of different points of view, and the enclosure in a dogma is not a scientific attitude. The proposed orbital model has been completely ignored by the scientific authorities since the initial release of its foundations, already in 1999, so we will maintain our combative attitude towards the standard model QCD until the proposed approach is officially considered.

We do not claim that all the above stated is fully right, but we do believe that the way of inquiry exposed is reliable. We wish success to those who will seek to improve and complement it, particularly the generational takeover.

To conclude, let us highlight that only exists one physical element, the integer electric charge. Elementary particles are just representative of its diverse quantum states.

Space is populated of a-energetic quanta and is the primordial matrix from which has emerged the material world, through excitation of the space quanta.

Comments

We have exposed with some sarcastic load the conceptual foundations of QCD as they are highly fanciful. Also our irreverence towards the standard model theorists is due to their deep sectarianism and in being totally denied to consider alternative proposals, which from their institutional self-conceit, they cheerfully ignore or despise. So, we refund them the ball, getting aligned with their corporate mood of disdain.

New paradigms arise when barriers are broken down, when not ceasing to ponder established beliefs, when one gets rid of the blinders prompted by the insecurity that causes us to depart from the known and the security provided by the conformism of official discourse. Occasionally it is necessary to take a step into the unknown and get away from rooted beliefs. Without this considered daring there would be no progress.

Despite having outlined some mathematical development, in particular concerning the photon structure, we have not included it in this article, but we encourage those who would will to endeavour some deepening, since for sure the task will prove to be less tangled than the QCD. We also invite those having the appropriate means and being interested in the experimental development to go on with the suggested search.

Our stated purpose intends to upset our illustrious theoretical physicists in an attempt to make them react and think over what is said. Unfortunately, their more than likely reaction will be that of offended "egos" counterattacking in a dazed way, or as supposedly do ostriches when not willing to see: put their head under the wing.

The orbital model has opened a window into space by means of the photon. We dedicate this article to the new generation as the current one will continue to cling to the "Ptolemaic" model of elementary particles, which pretentiously is called the "standard" model.

Certain big science is no longer credible, being corrupt since it is mostly dedicated to grant application and the justification of their high costs. To this end, propaganda services have been developed, alike political parties, dedicated to disclose sensational news, such as nothing less than the discovery of the "God's particle". It is a shameful affair. One of the sources of propaganda of less credibility comes from the LHC. In the long term, this is highly damaging the good image of science. Moreover, to claim achievements that reveal to be false is very detrimental to other research centers that have tangible results, as by contagion they could seem suspicious. PS: Please, excuse language mistakes, English not being my mother tongue.
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  Bottom quark: ~ 4.2 GeV Strange quark: ~ 0.12 GeV Up quark: ~ 2.0 MeV On their part, gluons have no mass.
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 3 Fig. 3: Scheme of the doubling photon set-up