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A possible explanation for the proton spin puzzle using a novel charge flux fiber model for fermions

From our previous research of a possible charge flux model of the electron, that can however adopted for any charged fermion, we have shown that the charge flux model of each fermion is dictated by the Fine Structure Constant value describing the force it mediates. Therefore, for the electromagnetic force and the electron, the charge flux morphology of the electron depends on the electromagnetic fine structure constant value α EM ~1/137. We outline here in this paper an extension of this theory and show what the possible charge flux morphology of an hypothetical isolated quark elementary particle can be and also that of a bonded triplet, up-up-down quark combination constituting the proton, regulated by the strong force fine structure constant value α S =1 and the individual charge values -1/3 e for the down quark and 2/3 e for the up quark. At the end we show how this charge flux quarks detailed fiber model for the proton can possible explain the yet unsolved Proton Spin Puzzle or else called Proton Spin Crisis.

Introduction

"A proton is built from three valence quarks (two up quarks and one down quark), virtual gluons, and virtual (or sea) quarks and antiquarks (virtual particles do not influence the proton's quantum numbers). The ruling hypothesis was that since the proton is stable, then it exists in the lowest possible energy level. Therefore, it was expected that the quark's wave function is the spherically symmetric s-wave with no spatial contribution to angular momentum. The proton is, like each of its quarks, a spin 1/2 particle. Therefore, it was hypothesized that two of the quarks have their spins parallel to the proton's and the spin of the third quark is opposite." [START_REF]Proton spin crisis -Wikipedia[END_REF] . However, the above was contradicted repeatedly by experiments namely:

"…a quark of a polarized proton target was hit by a polarized muon beam, and the quark's instantaneous spin was measured. In a polarized proton target, all the protons' spin take the same direction, and therefore it was expected that the spin of two out of the three quarks cancels out and the spin of the third quark is polarized in the direction of the proton's spin. Thus, the sum of the quarks' spin was expected to be equal to the proton's spin." [START_REF]Proton spin crisis -Wikipedia[END_REF].

Instead, the experiments found that the number of quarks with spin in the proton's spin direction was almost the same as the number of quarks whose spin was in the opposite direction. This is the proton spin crisis. Similar results have been obtained in later experiments.

The above discrepancy between theoretical predicted outcome of the experiment and actual experiment results can be graphically demonstrated as following: Notice in fig. 1, the negative fractional charge of the down quark -e/3 therefore its N-S magnetic moment is antiparallel to its intrinsic spin angular momentum thus the down quark is spin down opposite to the positive charged two up quarks which are spin up and have their magnetic moments N-S pointing in the same direction with their spin angular momentum indicated by the black arrows. Therefore it is theoretically predicted that the two of the three quark spins cancel out (i.e. spin up of the one of the two up quarks with the spin down of the down quark) and the final spin direction contribution of the quark triplet to the proton spin would be the spin of the remaining third quark in the tripled namely that of the second spin up, up quark.

Since a relative symmetrical equilateral triangle bonded orientation of the quarks tripled was assumed, that would mean statistically that 2/3 of the time a z-axis spin up would be measured by the inelastic collision of the muon with the quarks triplet in the proton and only 1/3 of the time the result of the collision would indicate a spin down. However, surprisingly the experiment results consistently have shown an almost 50%-50% spin up and spin down percentage therefore practically nullifying any contribution of the quarks spin to the spin of the proton therefore also the Proton Spin Puzzle.

A possible resolution of the puzzle using the Fiber Charge Flux model for fermions

It was shown in our previous research novel fiber model [START_REF] Markoulakis | A ½ spin fiber model for the electron[END_REF] [3] that the charge flux geometry and morphology of an isolated free electron at rest is dictated by the electromagnetic fine structure constant α EM ~1/137: Extending the theory [START_REF] Markoulakis | A ½ spin fiber model for the electron[END_REF] for the strong force fine structure constant of quarks value of α S =1 it is deduced and can be shown [START_REF]STANDARD MODEL (ST) TABLE OF ELEMENTARY PARTICLES AMENDED WITH THEIR RESPECTIVE ENERGY MASS MANIFOLDS[END_REF] (i.e. α s =1 means that the horn fluxtube diameter is equal with the equator diameter, see fig. 2, thus elementary a cylinder) that the charge flux geometry and morphology of an hypothetical isolated quark is that of a helix or mechanical spring or else resembling an electrical long solenoid spinning on its central axis along its length: Animation of charge flux geometry and spin of a hypothetical isolated quark: https://tinyurl.com/uk2c99rp (credits: Primogif.com)

The sign of the charge plus or minus is controlling if the helix spirals are drawn clockwise or anticlockwise whereas the charge scalar value 2e/3 and e/3 is controlling the spacing between the spirals. The up quark 2e/3 charge is a denser helix whereas the down quark e/3 charge has a less dense helix. However, the key observation and assumption here is that the down quark helix could be almost twice in length than the up quark helix. This valid assumption is very important in our further analysis and explanation. An anticlockwise spin rotation of a quark along its length axis would result in a spin up and a clockwise spin rotation in spin down.

Given the above analysis it can safely assumed that the actual relative orientation of the quark triplet in a proton is not a spatial symmetrical equilateral triangle bond orientation in space but rather a spatial asymmetrical distribution, an almost equal length two parallel opposite spin sides orientation as shown below: In fig. 4 it is illustrated why the experiments have conceptually missed to statistically record the actual contribution of the quark triplet in the spin of the proton therefore this type of experiments are unsuitable to verify the theoretical prediction, the spatial length of the spin down side of the triplet (i.e. spin down, down-quark) is almost equal with the total length of the two cascaded spin up, up-quarks. Therefore, the authors of this paper believe the theoretical prediction is actually correct and a new type of experiment must be conceived to correctly record the spin contribution of the quarks inside the proton.

Proposed new experiment

The muon inelastic scattering experiment should be repeated but this the muon beam is to be modified two consists of two relative short muon pulses of equal time duration each, followed by a third muon pulse of double the duration of the single short muon pulse in the beam.

Conclusion

It was demonstrated using our previous published fiber charge flux model for the electron [START_REF] Markoulakis | A ½ spin fiber model for the electron[END_REF] [3] and in extension for the quarks inside the proton how and why the past experiments could have possible falsely recorded the quark triplet contribution to the spin of the proton and therefore have caused the Proton Spin Crisis or else called Proton Spin Puzzle. We believe the theoretical prediction of the mechanism is actually correct and new experiments must be developed to verify the theory. A modified muon beam inelastic scattering was proposed, with this modification the predicted ~66% spin up result should come out.
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 1 Fig. 1 Inelastic muon scattering experiment with proton measuring spin contribution of quarks
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 2 Fig. 2 Charge flux geometry of free electron at rest controlled by the EM fine structure constant α EM ~1/137 as shown by our novel charge fiber model for fermions [2].
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 3 Fig. 3 Fiber model of charge flux geometry of elementary particles [2][3].
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 4 Fig. 4 Possible asymmetrical spatial orientation of the quarks in the triplet explaining why the experiments have failed to record and verify the predicted actual spin contribution of the quarks triplet up-up-down inside the proton. An experiment can confident verify or discard a theory only if it is setup correctly.