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Two new, more precise ways to obtain the

coupling constant of the muon and the electron.

Introduction

The coupling constant of the muon has been deduced, to date, from the lifetime of the muon and indirectly and less accurately from the decay of the W ± y Z 0 bosons [START_REF] Timo Van Ritbergen | Fermi coupling constant from the muon lifetime[END_REF][START_REF]Measurement of the Fermi constant by FAST[END_REF][START_REF] Lauss | Fundamental measurements with muons -View from PSI[END_REF][START_REF] Nakamura | Precise measurement of the Fermi-coupling constant & Precise Measurement of μ + Lifetime[END_REF][START_REF]Determination of the Weak-Coupling Constants from Free-Neutron Decay Experiments[END_REF][START_REF]Fundamental Physical Constants from NIST[END_REF][START_REF]The Fermi Coupling constant G F John Stachel[END_REF]. However, it can also be attained in two other ways, more direct and precise, one intrinsic to the muon itself and related to the gyratory and oscillatory frequency of its structure, and another one, semi-intrinsic, through the mass ratio of the muon and the electron, its decay product.

We will symbolize the coupling constant by the letter η to avoid any ambiguity with the gyromagnetic factor g.

Relationship intrinsic to the muon, between its structural gyratory and oscillatory frequency:

The intrinsic relationship is based on an orbital scheme of the structure of elementary particles. In this context, the muon weak coupling constant η arises from the structural relationship between two frequencies, one gyratory and one oscillatory. The gyratory frequency ν g = 1.6932 10 22 Hz and the oscillatory frequency ν o = 2.5548 10 22 Hz, whose quotient ν g /ν o provides the weak coupling constant η = 0.662752.

The formulation of the oscillatory frequency is: ν o = m µ c 2 /h and the gyratory frequency is: ν g = c /2 π r µ , where r µ = r e = e 2 /m e c 2 is the classical electron radius. The electron and the muon are considered to be the same particle, so they have the same radius and only differ by the oscillating state of their structure, which is the same for both. In other words, they correspond to a single particle that can be in two quantum states differentiated by their structural oscillation frequency, and hence their nexus is consistent.

Semi-intrinsic relationship between the muon and its decay product, the electron:

The semi-intrinsic relationship is based on the mass ratio between the muon and the electron, without resorting to any structural scheme. Let us emphasize that this method, since it does not appeal to any structural postulation, supports the intrinsic method as both give the same value of the muon weak coupling constant η.

So, the factor η can also be expressed by the relationship between the oscillation frequency of the electron and the muon, or equivalently, between their mass, since being directly proportional. It is conceptually interesting to remark that the constant η of the muon weak interaction, which is an intrinsic characteristic, can be related extrinsically with the mass of the electron, its decay product. Let us so express the structural relationship between the oscillation frequency of the electron and the muon, or equivalently between their mass: The η factor can thus be formulated from the sole structural oscillation frequency of the electron and the muon, relating their ratio β to the inverse fine-structure constant α -1 = 137.036.

ν µ = m µ c 2 / h = 2.
η = α -1 / β = α -1 / (ν µ /ν e ) = α -1 / [(m µ c 2 /h )/(m e c 2 /h)] η = α -1 /(m µ /m e ) = 137.036 / 206.768 = 0.662752
The weak coupling constant η is found to be determined by the inverse fine-structure constant and the mass ratio between the muon and its decay product, the electron. So, this relationship between α and β gives the factor η of weak interaction of the muon, through its kinship with the electron. This also highlights that the constants α and η are coupled (m e /m µ = α η). In other words, the electromagnetic and the weak interactions are entangled.

It stands out that the semi-intrinsic way to get the weak coupling constant of the muon is independent of the structural gyratory frequency, which is consistent, since the muon and the electron, considered to be the same particle, do not differ by their gyratory frequency but only by the oscillatory frequency.

The structural gyratory frequency common to the muon and the electron is:

ν g (muon) = ν g (electron) = c /2 π r e = c /2 π (e 2 /m c 2 ) = (ħ c/e 2 )(m e c 2 /h ) = α -1 (m e c 2 /h) ν g = 1.6932 10 22 Hz
It is worth noticing that the oscillatory frequency can also be related to the classical electron radius r e = e 2 /m e c 2 , as for the gyratory frequency:

For the muon: A key feature of the orbital model of elementary particles [START_REF]Fundamentals of the orbital conception of elementary particles and of their application to the neutron and nuclear structure[END_REF] stands in dealing with two different types of structural quantization, one of its rotating state and another one of its oscillating state. The electron and the muon, which are considered to be the same particle in two different quantum states, share thus a common structure, defined by two self kinetics, one gyratory and the other one oscillatory. Each structural kinetics is featured by its quantum state, determined by the quantization of its frequency. What distinguishes the electron from the muon is the different oscillatory frequency of their structure, while having the same gyratory kinetics, which stresses that they have the same structural orbital and therefore are the same particle in two different oscillatory states. By analogy, it would be the same spring vibrating at two different frequencies.

ν o = m µ c 2 /h = (m µ /m e )(m
Let us highlight that the orbital model treats elementary particles as roto-oscillators that draw an orbital that shapes its structure. These are driven by two types of quantization, one as rotor and another as oscillator. The quantization as rotor leads to different particles, but the quantization as oscillator only defines the different states of excitation. We have already mentioned that the electron and the muon are considered to be the same particle in two different quantum states of oscillation, but for example, the negative pion is not seen as an excited state of the electron but as a different particle, since it has a different gyratory quantum state, and hence a different structural orbital.

If we focus on the weak coupling constant of the muon and frame it in the orbital model, it acquires a specific meaning of much relevance by representing the relationship between the gyratory and oscillatory frequency. The orbital model deals with a unique structural standard for all elementary particles and differentiates them only by their structural quantum state. Their common pattern is considered to be configured by a structural orbital shaped by a dual, rotating and oscillating kinetics of an electric charge for singly charged particles, or a pair of opposite charges for neutral particles, making up their structure. Now let us now ensure that only the value of η obtained provides the right experimental value of the muon magnetic moment. It can be expressed by the quantum formulation µ = ½ (e ħ /m), as well as by its classical formulation µ = ½ e r c. These two formulations require the muon g factor to fit with the experimental value. The classical formulation requires introducing also the coupling constant η, thus:

µ = ½ (g µ /2)(e ħ/m µ ) = ½ (g µ /2) η µ (e r µ c)
where r µ = r e = classical electron radius. So, let us calculate the magnetic moment of the muon from its classical formulation since it requires the coupling constant, which is what interests us here.

The magnetic moment calculated from the weak coupling constant η = 0.6414, got from the decay of the W ± y Z 0 bosons, is: µ = ½ g µ η e c r e = 4.34578 10 -26 J T -1 and therefore its deviation from the experimental value is of 3.2 %.

The magnetic moment calculated from the weak coupling constant η = 0.6522, extracted from the muon lifetime, is:

µ = ½ g µ η e c r e = 4.41896 10 -26 J T -1
and therefore its deviation from the experimental value is of 1.6 %.

The magnetic moment calculated from the mass ratio between the electron and the muon, η = α -1 (m e /m µ ) = 0.662752, is:

µ = ½ g µ η e c r e = 4.49045 10 -26 J T -1
It appears thus that when the magnetic moment is calculated from the coupling constant η extracted from the mass ratio between the muon and the electron, the magnetic moment correctly matches the experimental value: µ = 4.49045 10 -26 J T -1 .

The standard model can not address these assessing check up, since it has no structural model for the muon, actually considering it structureless, as well as the electron, and neither assumes them to be the same particle in two different quantum states, with the muon being an excited state of the electron. By contrast, the orbital model assumes that every particle has a structure traced by an orbital. For both, the muon and the electron, it is delimited by the classical electron radius. Their punctual appearance derives from the inability of collision experiments to detect the vulnerable orbital structure of the muon and the electron, perceiving only the corpuscular feature of the punctual charge embodying it.

II. Developments

This section will look into the inferences on the muon exposed in the introduction, and extended to the electron, while others will be introduced concerning the origin of mass. But first let us calculate the weak coupling constant of the muon from the theory of weak interactions, reported in scientific publications [START_REF] Timo Van Ritbergen | Fermi coupling constant from the muon lifetime[END_REF][START_REF]Measurement of the Fermi constant by FAST[END_REF][START_REF] Lauss | Fundamental measurements with muons -View from PSI[END_REF][START_REF] Nakamura | Precise measurement of the Fermi-coupling constant & Precise Measurement of μ + Lifetime[END_REF][START_REF]Determination of the Weak-Coupling Constants from Free-Neutron Decay Experiments[END_REF], and then we will present in more detail the framework of the orbital model.

Part I. The muon: weak coupling η factor and gyromagnetic g factor 1. Weak coupling η factor extracted from the Fermi constant G F

Let us briefly review the principles of the theory of weak interactions, in which the Fermi constant is brought in, and from which has been extracted the weak interaction constant of the muon. Conventionally, the weak interaction is considered to be caused by the emission or absorption of W and Z bosons, and that its short range is due to their large mass.

The expression of the Fermi constant is:

G F = (g w 2 √2) / (8 M W 2 )
where G F = 1.166364 10 -5 GeV -2 and M W = 80.385 GeV from NIST Codata [ ] and g w is the weak coupling constant. So:

g w 2 = (8/√2) G F M W 2
Thus, according to the formulation of G F reported in the specialized scientific literature, we obtain the following value of the weak coupling constant:

g w = Sqrt[(8/√2) G F M W 2 ] = 0.652949
Other similar values have been reported [START_REF] Timo Van Ritbergen | Fermi coupling constant from the muon lifetime[END_REF][START_REF]Measurement of the Fermi constant by FAST[END_REF][START_REF] Lauss | Fundamental measurements with muons -View from PSI[END_REF]. To date, the muon weak coupling constant has been deduced from its lifetime and indirectly from the decay of the W ± and Z 0 bosons, with respective values η = 0.6522 y η = 0.6414. The reason why the weak coupling constant of the muon was also deduced from the decay of the W ± and Z 0 bosons is based on the belief, from the theory of the weak interaction, that bosons are the mediators. Nonetheless, its formulation is less direct and more complex, and subject to the accuracy of the experimental mass of the W ± and Z 0 bosons (80.385 GeV and 91.2187 GeV respectively) and to its conceptualization as carriers of the weak interaction, resulting less accurate than that extracted directly from the muon lifetime, which is known very accurately (τ µ = 2.1969811 ± 0.0000022 microseconds) [START_REF] Timo Van Ritbergen | Fermi coupling constant from the muon lifetime[END_REF][START_REF] Nakamura | Precise measurement of the Fermi-coupling constant & Precise Measurement of μ + Lifetime[END_REF][START_REF]The Fermi Coupling constant G F John Stachel[END_REF][8][9][START_REF]Weak interaction[END_REF][11][START_REF]PDGLive Particle Summary 'Leptons[END_REF].

Weak coupling η factor extracted from the orbital model

The oscillatory frequency can be calculated from the formulas: E = h ν and E = m c 2 , and therefore that of the muon is equal to: The ratio of the two frequencies is equal to:

ν o = m µ c 2 / h = 2,
ν g /ν o = [(ħ c /e 2 ) / (h / m e c 2 )] / (m µ c 2 / h) = α -1 (m e / m µ ) = 0.662752
For the muon, the structural relationship between the two frequencies is given by: η = ν g / ν o = 0.662752, which means that the gyratory frequency ν g is smaller than the oscillatory ν o , roughly in a ratio of 2/3.

Expressed in terms of the period: η = T o / T g = 0.662752, which means the oscillation period T o is shorter than the rotation period T g , and therefore the oscillation of the structural charge is somewhat faster than its rotation. So, when the vehicular charge has made one oscillation, it has not yet ended a full rotation.

In terms of wavelength: η = λ o / λ g = 0.662752 and therefore the oscillatory wavelength λ o is shorter than the rotational λ g . This means that when the structural charge has made a swing, it has not yet completed a turn.

It can be presumed that the difference between the two kinetics, gyratory and oscillatory, could regulate the instability of the muon structural orbital, creating constructive and destructive structural interferences. Thus, the relationship between gyratory and oscillatory frequency could rule the muon lifetime.

The gyromagnetic g factor and its physical meaning

Let us focus now, no more in the weak coupling factor η, but in the gyromagnetic factor g and its physical meaning in terms of the structure of elementary particles. In first instance the g factor expresses the gap between the experimental value of the magnetic moment and that calculated from the quantum formulation:

µ = ½ e ħ / m
For the electron the experimental factor g e = 2.00231930436153, while for the muon it has almost the same value g µ = 2.0023318418 (NIST Codata).

Secondly let us inquire why the calculated value and the experimental one do not exactly match. The standard model, in having only a structural scheme for hadrons, has therefore no response to this concern, unlike the orbital model, which applies to all elementary particles without exception. By contrast, the orbital model does have structural scheme, based on the degree of shift of the actual quantum state of any particle with respect to the referential ground state, and pointed out by the g factor. Moreover, as it will be seen, this departure from the fundamental state is at the origin of mass.

We must point out that the shift of the orbital radius from that of the ground state has two options: elongation or contraction. It turns out that the two cases are equivalent in the sense that the magnetic moment is maintained invariant. The reason is very simple and is due to the fact that the product of the frequency by the radius remains constant, as the rotating frequency v g = c / 2π r and therefore the product v g r is constant and equal to c/2π. This causes the magnetic moment to be invariant to the shift direction of the structural radius: Therefore, as justified, the value of the magnetic moment is not affected by the direction of change of the structural orbital. However, the rotation frequency v g = c / 2π r varies with r, which leads to the fact that it has two possible values: Accordingly the weak coupling constant η has also two possible values:

µ = ½ g η e c
v g = c
η = v g /v o = 0.662752 et η ↓ = v g /v o = 0.664298
Finally, note that the fact the orbital structure has two equivalent states, one of elongation and one of contraction, could possibly be the cause of the oscillation of the structural charge between these two states.

Origin of mass: massless energy versus massive energy

The famed mass-energy equivalence is well known: E = m c 2 . However, it turns out that the photon has energy without having mass. Of all elementary particles it is the only one without a mass associated with the structural energy. The photon represents a unique case because it violates the principle of equivalence of mass and energy. This forces us to revise our lethargic concept of mass and energy, since we have a black sheep, the photon, which discerns from the herd formed by the set of particles with mass, bypassing the fence of the equivalence of mass and energy.

It is therefore of interest to ask whether the lack of mass of the photon could point out clues about the nature of the mass. According to the formulation of the equivalence of mass and energy E = m c 2 , a failed equivalence in the case of the photon, since having no mass its energy should be zero. The photon breaks thus the rule as being an energy carrier without an associated mass. It is an interesting singular case because it challenges our concept of mass and energy and their relationship. How can it be that the photon carries energy being massless? For now, it is a case worth of some reflection beyond an easy elusive conventionalism. To begin with, inferring that the mass associated with elementary particles comes from the quantum state of their structural orbital enables us to better understand the wide range of masses, since it is related to the wide variety of structural quantum states. Next, it also allows seizing the origin of mass.

In orbital model the gyromagnetic factor g acquires a specific meaning that relates it to the origin of mass. The factor g defines the shift of its structural orbital from its ground quantum state. When there is no deviation the structure has no mass, example represented by the photon, which has energy despite being massless. Having no mass the photon energy is not quantized and covers a continuous spectrum. Mass appears only when the orbital structure is off its ground state, which is quantized since structural states outside the key ground state are quantized, and therefore also the associated energy.

Let us emphasize that the two expressions of energy, E = m c 2 and E = h v represent, in their application to the structure of elementary particles, two different types of energy. E = m c 2 is related to the structural state while E = h v is related to its oscillatory state. So, particles can decay through a structural transition as well as through an oscillatory transition. A particle in a given structural quantum state can acquire different oscillatory quantum states, such as the electron and the muon, which are the same particle, distinguished only by their oscillatory state E = h v. This postulation provides a new differentiating approach between elementary particles.

This new distinctive approach is based on the structural state of the particle, specifically on the degree of deviation from the ground state, which is unique and common to all elementary particles. All massive particles are off the ground state, in diverse degree. They can further differ through diverse excited oscillation states. If the particle is in the ground state, then it has no mass, but it can nevertheless have energy from the oscillatory state of its structural orbital. This unique case is given by the photon. All other particles have mass, indicating that their structure has shifted out the ground state. Higher is the deviation, larger the mass, and higher the value of the g factor, which is an indicator of the reaction to the departure from the structural ground state.

In analogy with a spring, mass would stand for the equivalent of the recovery constant as it represents the reaction to the orbital departure from the ground state. When not strained it has no potential energy, but if the string vibrates it has thus vibrational energy, and if it is under strain while vibrating then it has the two energies, potential and vibratory. The same applies to the orbital.

The electron and the muon have about the same factor g (g e = 2.00232 and g µ = 2.00233).

From the orbital point of view this indicates they have the same structure, since their structural gyratory quantum state, defined by the g factor, is practically equal. What sets them substantially apart is their oscillatory frequency, i.e. their quantum state ensuing from E = ½ h v, seeing that their structure oscillates at a frequency much different: ν µ = 2.5548 10 22 Hz and ν e = 1.23559 10 20 Hz.

The mass dissimilarity arises from the difference of their oscillatory frequency, which means having the same structural state but being in two different states of oscillation. In analogical terms with a spring, the electron and the muon are the same spring and therefore have the same recovery constant, and so, analogically the same g factor, but are vibrating at different frequencies.

Equilibrium of the orbital structure

Let us review the basic guidelines of the orbital model. The orbital model attributes to all elementary particles a single structural pattern, based on the concept of orbital taken from atomic physics, and applied on a smaller scale at the Fermi length (10 -15 m).

From the perspective of the orbital model of elementary particles their structure is submitted to two antagonist forces, one compressive (F ↓ ) and the other one expansive (F ↑ ). The expansive arises from the reaction to the collapse trend due to the compressive force. It is hence a reactive force, similar to the restoring force of a spring under strain. For the electron, the equilibrium between these two antagonist forces provides its classical radius:

F ↑ = E /r and F ↓ = k (q 2 /r 2 )(E /m c 2 ) (q = electric charge)
where m = m e and E = m e c 2 thus:

F ↑ = m e c 2 / r and F ↓ = k (q 2 /r 2 )
When the two forces compensate (F ↓ = F ↑ ), the ensuing classical equilibrium is reached for:

r = r e = k (q 2 / m e c 2 )
where k = 1/4πε 0 and ε 0 = 8.854187817 10 -12 F/m However, as already stipulated the structure is considered to also oscillate, hence: r = r e cos(w t) = r e cos(2π ν t)

The oscillation of the radius allows the structure to acquire a new equilibrium, off the classical equilibrium, ruled by the phase between the gyratory and the oscillatory structural kinetics. In that case, the structure has a strain energy equal to:

E s = ∆F ∆r = (F ↓ -F ↑ ) ∆r = [(m e c 2 / r) -k (q 2 /r 2 )] ∆r
where ∆r is the shift off the ground state of classical equilibrium to the oscillatory equilibrium state. So, the self energy of the structure can have two components, one from being off the classical equilibrium and the other from its oscillation. The total structural energy is the sum of the structural shift energy and the structural oscillatory energy, which case is crucially represented by the proton.

Part II. The electron: η factor and g factor

Coupling η factor

In regard to the electron, its coupling factor η can be expressed in terms of the relationship between the structural rotary and oscillatory frequency, as for the muon. Its oscillatory frequency is:

ν o = m e c 2 / h = 1.2355910 20 Hz
Its structural rotational frequency is: The η ratio of the two frequencies is equal to:

ν g = c
η e = ν g /ν o = (α -1 ν o )/ ν o = α -1 = 137.036
For the electron, the relationship between the two structural frequencies is given by: η e = ν g /ν o = 137.036, which means that the rotational frequency ν g is 137,036 times greater than the oscillation frequency ν o . In other words, along the time of one oscillation of the charge, it has made 137,036 structural turns. This allows us to calculate the magnetic moment from the structural relationship of the electron frequencies:

µ e = ½ η e e c r e = 9.27401 10 -24 J T -1

Yet, this value still needs a diminutive correction by a factor g e /2 = 1.001159652180765

In the framework of the orbital model the oscillation period is the referential time unit of the structural system, and therefore any calculation should take this unit of time as a standard. It is therefore understood why the electron has such a large magnetic moment, since in just one oscillation period, which is the referential time unit of the orbital structure, its vehicular charge has made no less than 137,036 turns. In an analogous way, the electron structure can be equated to a coil with 137 spires. In view of the tiny mass of the electron and its large magnetic moment, its condition as a magnet far exceeds its role as a massive particle.

Let us emphasize that by introducing the factor η, i.e. the relationship between the structural frequencies ν o and ν g , the formulation based on classical mechanics (µ = ½ η e c r) gets back validity and provides the same value as its homologue quantum formulation (µ = ½ e ħ /m). This allows recovering classical mechanics at the Fermi scale.

The gyromagnetic g factor

The g factor expresses the shift between the experimental value of the magnetic moment and the calculated from both quantum and classical formulation value: These two formulations are equivalent and only change in appearance, just replace ħ by α -1 m e c r e to check it. However, they require a small correction given by the factor g e /2 to match the experimental value. For the electron the factor g e = 2.00231930436153 (NIST Codata), so: Let us see now what is the physical significance of this correction by the g factor. Let us remind that within the orbital model the g factor takes on a very specific meaning. It expresses the departure of the actual radius from the ground state radius, which corresponds to the radius r e of structural balance. When the actual orbital structure does not correspond to the ground state orbital of radius r e , an appropriate correction must be done by means of the g factor.

µ e = ½
µ e = ½
Moreover, in this framework, the departure from the fundamental orbital generates the mass.

If the radius of the electron were exactly equal to r e it would not have mass, such as the photon, by being in the structural ground state. In the analogy with a spring, the mass behaves like the recovery force, the more the spring departs from its resting length, the higher the recovery force: F = -k ∆l. The same applies to the mass, the more the orbital departs from its state of structural balance, the greater the mass: m = f (∆r).

Conclusions

In short, as a most outstanding contribution, the orbital model has provided the muon weak coupling constant in two novel ways and with a more accurate value than former ones, since it is the only one providing the right magnetic moment of the muon.

It is the first time the weak coupling constant of the muon is derived directly from its structure. To date, it has been deduced from its lifetime and indirectly from the decay of the W and Z bosons, in being considered mediators of the weak interaction.

The orbital model gets the weak coupling constant η in two ways, one from the relationship between the rotary and oscillatory frequency of the muon, and the other one from the mass ratio between the electron and the muon, which is consistent, since they are considered to be the same particle in two different quantum states, the muon being seen as an excited state of the electron.

Having obtained the value of the weak coupling constant from the structural premises of the orbital model of elementary particles, provides a decisive support to the structure used, based on a rotating and oscillating structural kinetics.

Let us emphasize that the value found from the orbital structure of the muon (η = 0.662752) is more accurate than the two others reported previously in the literature, deduced from its lifetime (η = 0.6522) and from the decay of the bosons W ± y Z 0 (η = 0.6414), as it is the only one that yields the correct value of the magnetic moment of the muon.

Yet, it has also given an explanation to the origin of mass, which brings a solution to the fact that the photon violates the law of equivalence of mass and energy (E = m c 2 ) by having a massless energy. It has been expressed that mass arises as an ensuing reaction when the orbital structure departs from its ground state.

It has also been shown that the energies E = m c 2 and E = h ν have a different origin. E = m c is related to the structural quantum state while E = h v is related to the oscillatory quantum state. The energy E = h v can therefore exist without mass, such as for the photon, whose structure oscillates without being off the structural ground state, and thus being massless.

Moreover, it has been found that, when the structural relationship between the gyratory and oscillatory frequency is applied to the formulations of classical mechanics, they become equivalent to those of quantum mechanics. So, unamended classical formulations fail by not incorporating the relationship between structural frequencies. In doing so, classical and quantum mechanics become equivalent.

Furthermore, the orbital approach is the transposition of the atomic scheme on a smaller scale that retains the conceptual basis, so successful at the atomic level. Therefore, the orbital model can recover both quantum and classical mechanics since it establishes a link that makes them equivalent, in entering a reference pattern of which lacked classical mechanics.

The orbital scheme of the structure of elementary particles challenges the theory of weak interactions mediated by the W and Z bosons, as it provides a new perspective on this interaction derived directly from the structure itself and its occasional distortion, without recourse to any intermediary.

It has been stated that mass arises through the departure from the ground state, in which the expansive and compressive structural forces are balanced, and also that the structural energy of elementary particles has two components, one brought by the departure from the ground state, and another one by its oscillatory excitation state. Their self energy may have mass or not, depending on being off structural equilibrium or not. On its side, the magnetic moment arises from the structural gyratory frequency. The overall structural kinetics of elementary particles can be approached in a semi-classical framework, which allows an easily understandable description.

Finally, let us note that the orbital model applies equally to hadrons (protons and neutrons) than to leptons (electron and muon), which is not the case of QCD.
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