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Beta decay in the Symmetry Model, with implications for inertia/Strong Force interchange (and gravity equivalency) and the nature of the Weak Force

This article examines beta decay, both β-and β+, as the radioactive obverse and reverse of the proton-proton chain reaction within stars, under the Symmetry Model. It is hypothesized that the β+ reaction is equivalent to the proton-proton chain reaction in stars, and that the β-reaction is an opposite process. The β+ reaction is likely initiated by a neutrino striking the nucleus (specifically, a proton within the nucleus) of a transformed atom. The βreaction is likely initiated by a neutrino striking the nucleus (specifically, a neutron within the nucleus) of a transformed atom, lysing the constituent positron and electron of the neutrino and depositing the positron in the neutron. If this description of the two beta reactions is accurate, then the transformation of inertial energy into the Strong Force (a/k/a "nuclear force"), and Strong Force energy into inertia, is implicated. As well, within these reactions, inertial energy and Strong Force energy very briefly exist as resting mass "energy," i.e., gravity, before being converted to inertial energy, implicating the equivalency and transmogrification of inertia/gravity and the Strong Force.

A. Introduction

In a prior article [M. Pickrell, "Hypothesis for a universal matter/anti-matter hadron structure, with resulting cosmology," HAL 03475258, December 10, 2021], the author hypothesized a fundamental matter/anti-matter hadron structure in which all existing matter consists of quarks, antiquarks, electrons, and positrons. Because of the matter/anti-matter symmetry in the model, the author stylized the hypothesized hadron structure as the "Symmetry Model," in contrast to the current Standard Model. In the Symmetry Model, it is hypothesized that the protons and neutrons in the Universe are composed of quarks and antiquarks, and sometimes positrons. With this hadron structure, a ratio of 4:1 hydrogen atoms to helium atoms is hypothesized as the basic initial atomic state of the Universe. Within stars, as the Universe has evolved, protons are converted into neutrons by removing a positron from some protons as part of the proton-proton chain reaction. This paper is intended to describe beta decay under the Symmetry Model. It is hypothesized that β-and β+ reactions involve, respectively, the addition of a positron to a neutron, or the removal of a positron from a proton, within radioactive isotopes. These reactions are likely initiated by neutrinos striking the nuclei of these isotopes, either ejecting a positron from a proton (β+) or depositing a proton (β-) into a neutron. The resulting products of beta reactions, particularly W bosons and Z bosons, can give insights into the exchange of inertia and the Strong Force, and vice versa.

B. Background -the Symmetry Model

Start with a pure symmetry of three fundamental particles: up quarks (), down quarks (), and electrons (e _ ); and their anti-matter opposites: up antiquarks () down antiquarks (), and positrons (e + ). It is well-established that three quarks are required to form a proton or neutron --two up and one down, or vice versa. [START_REF] Trefil | From Atoms to Quarks[END_REF] The Symmetry Model posits that antiquarks also can form a proton or a neutron. Under this model, these six particles fundamentally comprise all matter in the Universe.

For the sake of simplicity, start with six up quarks, six down quarks, six up antiquarks, and six down antiquarks. Eight triads will result: 1 Matter and anti-matter quark triads.] Because up quarks have a +2/3 charge, down quarks have a -1/3 charge, and up antiquarks have a -2/3 charge and down antiquarks have a +1/3 charge, the eight triads would have the following total charges:

                              [Fig.
  1-1 1 -1             0   0   0  0          [Fig. 2. Total intrinsic triad charges.]
Suppose, however, that hadrons can be composed of these triads, but sometimes with a positron added --so long as regular known charges (+1 and 0, i.e., protons and neutrons) result. And suppose further, in order to preserve initial symmetry, that six electrons and six positrons are added to the matrix (the six electrons, not shown, "orbit" the protons). A "Universe," therefore, that starts as six up quarks, six down quarks, six up antiquarks, six down antiquarks, six electrons, and six positrons, becomes:

  1 0  10   e + e+            1  1  1 1  e+ e+ e+ e+         [Fig. 3. Quark triads with positrons.]
The first triad (two up quarks and one down quark) cannot accept a positron, because the charge would be greater than 1. Similarly, the second triad (two up anti-quarks and one down antiquark) must accept a positron, because the charge otherwise would be -1.

In this model, symmetry of matter and anti-matter in the initial state (six up quarks, six down quarks, six up antiquarks, six down antiquarks, six electrons, and six protons) results in the current observed Standard Model structure of the Universe, with six protons, six electrons, and two neutrons.

In the Symmetry Model, there are three different types of protons, one without a positron and two with positrons: 4. The three forms of protons.]  And there are three different types of neutrons, two without a positron and one with a positron:

  1       1   1  e+ e+         [Fig.
  0   0        0  e+  
[Fig. 5. The three forms of neutrons.] When these hadrons are arranged in ordinary atomic structure (where protons can exist alone as hydrogen nuclei, but neutrons exist bound with protons), the building blocks for the two main ingredients of the Universe, hydrogen and helium, are readily apparent. Two of the protons (probably the first and third triads, each composed of two up quarks and one down quark) would combine with the two neutrons, resulting in one helium atom. The lower four triads would constitute four hydrogen nuclei. In this way, the Symmetry Model anticipates an initial atomic "Universe" of 4 hydrogen atoms and one helium atom, all resulting from a combination of twelve quarks, twelve antiquarks, six electrons, and six positrons. This likely initial atomic state preserves matter/anti-matter symmetry, conserves mass (no fundamental particle is transformed), conserves energy (the charge of each fundamental particle is preserved), and the net of the charges in the Universe is 0. Furthermore, the Symmetry Model looks like the Standard Model of our observed Universe, with protons, neutrons, and electrons readily apparent.

 C. Fusion reactions and the conservation of mass and energy

By removing a positron from one of the two protons types that contain a positron, a proton can be converted to a neutron. For example,

  1 minus e + yields  0  e+        Similarly,   1 minus e + yields  0  e+       
[Fig. 6. Conversion of protons to neutrons by removing a positron as the first step of a fusion reaction.] Importantly, it has been observed that, when a positron is freed from its triad, a neutrino is also generated as two protons form a deuteron as part of the proton-proton chain reaction (a temporary proton and neutron combination -which can then combine with another to form helium, or be added to a heaver element to create an even heavier element). [START_REF] Salaris | Evolution of Stars and Stellar Populations[END_REF] When the freed positrons in these reactions interact with nearby electrons, they "annihilate" (actually, the electron and positron merge), resulting in two gamma rays, [START_REF] Sodickson | Single-quantum annihilation of Positrons[END_REF] and a neutrino, every time a single electron annihilates with a positron. The electrical energy of the electrons and positrons annihilated is converted into the energy of gamma rays (usually, two 511-keV gamma rays per annihilation) plus the momentum energy of the neutrinos created in the annihilations.

In this way, the removal of a positron from a triad is the first step of fusion within stars. If two protons are converted to two neutrons, then, coupled with two existing protons, a helium nucleus can be formed. Nuclear fusion takes place, while conserving mass, energy, and overall charge. The mass of the quark triads in the reaction remains the same, and the mass of the electrons and positrons destroyed at annihilation is equal to the mass of the resulting neutrinos. Moreover, the energy of the gamma rays and the momentum of the neutrinos produced in the reactions are equal to the electrical energy of the electrons and positrons annihilated. Finally, with the annihilation of an electron to accompany the conversion of each proton to a neutron, the overall charge of the Universe is maintained at 0.

With this basic mechanism --the conversion of some protons to neutrons by removing positrons --the formation of all the elements of the periodic table is readily understandable. Almost all of the stable constructions of the atoms of the periodic table (particularly those that are heavier than hydrogen, helium, and lithium) involve the addition of one proton and one neutron (or other integers of neutrons) to a prior element. Any time that a proton is added to a prior element's nucleus, additional neutrons must also be added. These neutrons are probably created as a first step of a fusion reaction by removing a positron from a positron-containing quark or antiquark triad; the resulting neutron (or, where greater than one neutron must be added to create a stable element, neutrons) can be combined with a proton, and the prior element's nucleus, to create a new element that is one atomic number higher than the initial element's atomic number.

D. Beta Decay -Standard Model

In the Standard Model, beta decay involves an alteration of the number of protons (either +1 or -1) in a radioactive isotope without changing the number of leptons. [START_REF] Konya | Nuclear and Radio-chemistry[END_REF] There are two kinds of beta-decay reactions, β-and β+.

In β-reactions, under the Standard Model, a neutron in the nucleus is converted into a proton, and an electron and an electron antineutrino are emitted. It is understood that the conversion of the neutron to a proton is effected by a flavor change of one of the quarks in the neutron triad, transforming a down quark to an up quark. [START_REF] Basdevant | Fundamentals in Nuclear Physics[END_REF] In β+ reactions, under the Standard Model, a proton in the nucleus is converted into a neutron, and a positron and a neutrino are emitted. It is understood that the conversion of the proton to a neutron is effected by a flavor change of one of the quarks in the neutron triad, transforming an up quark into a down quark.

One type of β+ reaction is understood to be electron capture, in which an electron in the electron shell is captured by a proton in the nucleus, the proton is converted to a neutron, and a neutrino is emitted. [START_REF] Cottingham | An Introduction to Nuclear Physics[END_REF] In the Standard Model, the transmutation of the proton or neutron is effected by W bosons (either W+ or W-), vector bosons that have the charge of electron or positron (+1 or -1) and that mediate neutrino absorption and emission. It is understood that W bosons are emitted from the nucleus, after causing the flavor change of a quark, and then decay into an electron or positron and an electron antineutrino or an electron neutrino (depending on whether a neutron is being converted to a proton or a proton is being converted to a neutron).

E. Beta Decay in the Symmetry Model

In the Symmetry Model, in contrast, the transformation of protons to neutrons, or neutrons to protons, simply involves the capture, or release, of a positron. It does not involve alterations of quarks or antiquarks.

1. β+ Reactions.

As with a proton-proton chain reaction in a star, in a β+ reaction, removal of a positron from a proton tetrahedron results in a neutron quark or antiquark triad, and the positron is emitted at great speed.

For example,   1 minus e + yields  0 , and the e + is emitted.

 e+       
Similarly,   1 minus e + yields  0 , and the e + is emitted.

 e+       
[Fig. 7. Conversion of protons to neutrons by removing a positron in a β+ reaction.]

Sometimes, the positron interacts with an electron within the atom, and the positron is not emitted from the atom. As with ordinary electron-positron annihilation, two 511-keV gamma rays are generated, along with a neutrinothis is the mechanism of electron capture in the Symmetry Model.

Because the Symmetry Model does not require a change of flavor of the quarks in a proton, in order to convert it to a neutron, that role for the W boson does not correspond between the two models. Instead, it is probably better to think of the W boson as a transfer of energy -for example, in β+ reactions, between the Strong Force binding the higher-proton-number nucleus together (which is then reduced when proton changes to a neutron) and the momentum energy of the positron that is expelled.

A key question in the Symmetry Model is the initiating cause of the expulsion of the positron from the proton tetrahedron. It is likely that the initiating cause is an external neutrino striking the proton, ejecting the positron within a proton.

β-Reactions.

In the Symmetry Model, β-reactions involve the addition of a positron to a neutron quark or antiquark triad. It is likely that the initiating event in β-reactions is a neutrino striking a neutron. When the neutrino strikes the neutron, the neutrino's constituent parts -a positron and an electron -are lysed; the positron is deposited into the neutron and the electron is ejected at great speed.

Most importantly, the Symmetry Model indicates charge preservation in electron capture. Under the Standard Model, the electron is not expelled from the atom, while the total charge of the atom is decreased by one. Under the Symmetry Model, in contrast, the annihilation of the positron with an electron of the atom conserves charge, when the positron annihilates with one of the atom's electrons. The proton, freed of its positron, simply becomes a neutron.

One significant aspect of the Symmetry Model is the preservation of the constituent fundamental particles, throughout fusion in stars and both β-and β+ reactions, as the Universe evolves over time. Throughout the life evolution of the Universe, the six fundamental particles -up quarks, down quarks, up antiquarks, down antiquarks, electrons and positrons (sometimes existing together as neutrinos) -remain unaltered. There are no flavor changes, and everything else in the Universe is energy and spacetime. Mass is conserved throughout. Energy is conserved throughout. Charge is conserved throughout. The only thing that fundamentally changes in the Universe is spacetime. As Strong Force energy in protons in stars is converted into the inertia of the neutrinos throughout the Universe, spacetime expands.

G. Inertia/Strong Force Transformations in Beta Decay

The basic mechanism for nucleic transformation in the Symmetry Model appears to be straightforward: a positron is either ejected from a proton tetrahedron, or a positron is deposited into a neutron triad. The energy transformation in such a change is, however, momentous. The energy released when a proton becomes a neutron within a nucleon, or that must be added when a neutron becomes a proton within a nucleon, is significant. [START_REF] Reid | Local phenomenological nucleon-nucleon potentials[END_REF] In the Symmetry Model, it is probably better to think of the W bosons and Z bosons primarily as the energy that is transferred when Strong Force binding energy is either released (in β+ reactions) or absorbed (in β-reactions). In the Symmetry model, the change in energy states in the nucleus before and after the proton or neutron is struck by the activating neutrino (i.e., the change in Strong Force in the nucleus) is equivalent to the inertial energy contained in the initiating neutrino, minus the inertial energy of the electrons, positrons, and/or neutrinos that are expelled/rebound. One interesting aspect of the W and Z bosons in beta-decay reaction involves the apparent transformation of inertial energy into Strong Force binding energy, and then back to inertial energy. In β+ reactions (in which protons become neutrons), the binding energy in the nucleus before and after the reaction must be reduced. (When the proton becomes a neutron, there is less positive charge in the nucleus that must be bound together.) In contrast, in βreactions (in which neutrons become protons), the binding energy in the nucleus before and after the reaction must be increased. (When the neutron becomes a proton, there is greater positive charge in the nucleus that must be bound together.)

The increase in binding energy in a β-reaction likely comes from the inertia of the neutrino striking the neutron, and possibly from some binding force within neutrinos. Similarly, the reduced binding energy in β+ reactions is conserved by the inertial energy conveyed to the positrons generated in the reactions. In each type of beta-decay reaction, energy is conserved, with the inertial energy of the initiating neutrino that is transferred, along with the change in the Strong Force binding energy, equaling the momentum of the particles emitted.

Interestingly, the W and Z bosons involved in the reactions are vectors of the transmission of this inertial energy. And, most importantly, they have mass. W bosons are estimated to have a mass of 80.379 GeV/c 2 . [START_REF] Tanabashi | Review of particle physics[END_REF] Z bosons are estimated to have a mass of 91.1876 GeV/c 2 . [10] That mass is heavier than the mass of iron atoms, for example. So, in a beta-decay reaction, an increased mass, greater than that of an iron atom, is briefly present in the radioactive atom, before the W and Z bosons transfer that mass "energy" into the inertial energy of the products of the reaction. With this process, in β-reactions, the momentum of the initiating positron increases the Strong Force binding energy within the nucleus before becoming momentum again. In β+ reactions, when a positron is ejected from a proton, the Strong Force binding energy released becomes inertia again, conveyed to the emitted particles. In either case, for a very brief moment, the transformation of energy is evident as the mass of the W and Z bosons. That mass "energy" is then transferred to the particles emitted in the reaction as momentum. Energy and resting mass are ultimately conserved over time. Mass is certainly not conserved throughout each reaction, however, in light of the temporary presence of the vector bosons' very high resting mass.

H. Weak Force Implications

If the Symmetry Model is correct, and, particularly, if the beta-decay model within the Symmetry Model is correct, then our understand of the Weak Force should be seriously re-examined. Instead of being an inherent, internal aspect of nuclear "decay," beta decay now appears to be an external, deterministic, physical phenomenon. As with the half-life of drugs within the human body, where metabolism/catabolism is a function of external chemical interactions with the drug, [START_REF] Ward | Pharmacokinetics, pharmacodynamics, and pharmacogenetics[END_REF] beta decay in the Symmetry Model is a function of interactions between nuclei and neutrinos. Hence, the non-linear half-life calculations of nuclear decay over time for each given radioactive isotope is a function of the probability of external interactions, rather than some internalto-the-nucleus Weak Force process.

I. Experimental Follow-Up

As with the basic Symmetry Model itself, significant experimental and observational evaluation must be performed. Precise measurement of neutrino mass (or masses) will likely enhance this process. In the Symmetry Model, it is predicted that the mass of a neutrino is 2x the mass of an electron (or the mass of an electron and positron, if those particles possess different masses). In addition, in electron-capture beta decay, it would be beneficial to determine whether two 511-keV gamma rays are emitted as part of each decay. If gamma rays are emitted, the validity of the Symmetry Model would be indicated.

Significance further observational and experimental evaluation of the Symmetry Model is impelled.

J. Non-Randomness of Apparently Random Phenomena

One of the interesting aspects of beta decay under the Symmetry Model is the implication for perceived randomness. In Schrodinger's famed "cat in a box" thought experiment, [START_REF] Schrodinger | Die gegenwartige Situation in der Quantenmechanik[END_REF] the action within the box is thought to be random, because it depends on the probability of half-life decay of a radioactive isotope.

If the beta-decay model described in this paper is correct, then Schrodinger's box is not actually a box (i.e., a closed system). Neutrinos are constantly penetrating the box and exiting the box. Only rarely does a neutrino interact with an isotope in such a way as to cause radioactive decay.

One way to think about this phenomenon is to analogize to coin flips. In reality, the outcome of a coin flip would be predictable if one knew an extraordinary amount of information: all starting positions, the forces applied to the coin in the flip, gravity, air currents, the position and composition of the hand/table/floor that the coin will hit, etc. A coin flip just appears random to us because we don't know all the relevant information.

If one calculates a rare coin-flip-related event, for example: how many flips are generally required in a given instance to get five heads ("obverses") in a row, and one were to do sufficient tests, an average (or "half-life") of the number of flips required to get five heads in a row is ascertainable. Each coin flip is deterministic, but the appearance of randomness, and the resulting probabilistic "half-life" of a low-probability event like five heads in a row, is how we perceive the phenomenon.

Beta decay works the same way. Each beta decay is deterministic, but we have perceived the phenomenon as probabilistic.

K. Conclusion

In the Symmetry Model, the protons and neutrons of the Universe are composed of matter and anti-matter quark triads, sometimes including positrons. Under this model, protons are converted to neutrons within stars in the proton-proton chain reaction by removing positrons from quark or antiquark proton tetrahedrons. With β+ reactions in radioactive isotopes, a similar reaction, initiated by neutrinos striking tetrahedral protons in the atomic nuclei, takes place. With β-reactions, a neutrino strikes a neutron, lyses, and embeds a positron within a neutron triad, forming a proton. If the Symmetry Model is correct, then the transmogrification of inertial "mass" in the neutrino into the Strong Force and, temporarily, gravity (i.e., the resting mass of the W and Z bosons), and then to the inertia of the positron or electron expelled, is indicated.
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