The SuperSymmetric Particle Spectrum, the Origin of BaryoGenesis and  Signatures from the Upgraded Large Hadron Collider 
    The preceding (fourth) paper in our series demonstrated the 'trebly dual' importance of the 'Hamed scale' associated with the Heavy Higgs boson with respect to the Quantum SuperGravitational Genesis of the Universe as a Complete Mapping of Inflation, where this scale NU/4 'set up' our third paper as the first cell of the basic particle Table1. Which also introduced all components of 'Minimum Supersymmetric Higgs Mechanism,' so now leads to a more detailed review of an on-going update of our extended particle Table2 with special regard to the fuller SuperSymmetric Particle Spectrum, the Origin of BaryoGenesis and Signatures from the Upgraded Large Hadron Collider. I decided to rewrite this updated series of essays long after I'd completed a large share of the intended book as a preface to a serious promotion of this monumentally important and unprecedented encapsulation of modern physics. But upon reflection, it seemed that beyond the years of negligible recognition by promotion on the internet after it was evident the book business was a disaster, another significant reason that I hadn't diligently pursued this revamping with a headfirst dive back into ever deeper discoveries had a lot to do with the slow progress of the Large Hadron Collider in general and specifically in terms of reaching a center-mass energy capable of producing this apply named “God Particle,” though most folks regard the 'standard model's' light Higgs as this entity. In any case, I began to write this series of essays in 2014-15 right before the intended upgrade to ~13 TeV, which one would guess was sufficient to generate Heavy Higgs and thus possibly some evidence of full supersymmetry. Yet for reasons that will progressively become apparent, I urge readers to have some patience as we will first review the salient points of what was apparent in the original development of the extended particle table in terms of Supersymmetric Processes in the Post Big Bang Era with brief reference to some new discoveries before we return to a more nuanced discussion of how recent data at the LHC indirectly confirms that Heavy Higgs must have indeed been created. For as the preceding essay demonstrates, the main function of the Heavy Higgs-Hamed scalar was to Terminate Inflation by the massive bulk emission of what will undoubtably someday soon be confirmed to be gravitational waves. Which is to say that the mass-density of the entire universe composed of Heavy Higgs particles contained within a hyperspherical 3-space with a radius of 7.18 meters is one hell of a lot more energetic that any earthly particle collider can ever attain! So, though it was originally (and possibly still is remotely) conceivable that some evidence of full higher energy supersymmetry spectrum as outlined here might at least someday be evident, I heartedly believe that at least one supersymmetric signature testifying to the highest mass particle has indeed already been seen, though this will not be fully apparent until we develop the primordial processes before returning to discuss what turned out to be the final supersymmetric particle in this puzzle I'd been working on for 16 years.
  Having seen how those gravitinos of decreasing mass arose in the                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 purely gravitational supersymmetric phase of the inflation era, it follows that the first particle that the Higgs-Hamed boson imparts a now fixed mass to is the Gluino, which we will uniquely postulate, if just for the sake of continuity of the argument, in effect has  a gravitino's fermionic 3/2 Spin to go along with the primary Three Colors of the SU(3) Chromodynamic Spectrum that Strongly reinforces gravitation to terminate the inflation as an added 'jerking mechanism' that 'changes acceleration' to fields that move at the speed of light. 

      We'll return to a brief discussion of why both these ideas are a novel yet necessary refinement of conventional supersymmetric theories in our concluding arguments, but for now will prefer to emphasize that the gluino's mass of 6.3883549703 TeV has been available for at least 12 years in the first example on our Sample Data and Proofs page as an exercise to construct equations with regard to one to three other unnamed possible particle states of Table1 (which nobody has solved so far for even one!). In this regard, we will soon explore any number of old, as well new, reasons to contemplate the multifest benefits of understanding the importance of the gluino to nearly everything we will be discussing here, but it suffices to say that this exersize of deriving these three equations will be instumental for any student or professor who seriously will want a glimpse of the extended particle table. 

     With that said, it's here it's more important to stress why the gluino is the primary particle that the Heavy Higgs imparts with mass in the sense that this gooie 'superglue' initiates Strong Interactions that not only Breaks the SuperGravitational symmetry of the preceding Gravitino Subera of Inflation proper, but augments the powerfully intense, yet 'weaker' long ranged waves of the gravitational field of the Big Bang with a far Stronger short ranged force that reinforces the termination of inflated acceleration. For, as I fondly say in particle Table2, the Heavy Higgs-Hamed “Halted the inflation era by giving a Fixed mass to 'effectively massless’ spin 3/2 gravitinos, forming a ‘3-ball’ of distinctly Colorful ‘StRings.’ They didn’t call such membranes a White Hole for nothing - ‘Technically Colored’ Fermions make Lousy ‘Gravitational Glue!” 

    One of my favorite lines, but what do you think I seriously meant here? Well, first of all I better qualify this statement in terms the fact that the 'gravitational glue' is again hardly 'lousy' to the extent that the addition of an individually colorful and strongly cohesive 'superglue' to the powerful mutually attractive gravitational forces certainly helped halt accelerated inflation. And though this 'White Hole' of course  kept expanding, this 'White Gluino Mix' rather promptly literally began radiating high energy particles and white hot photons as they decayed, collided, and reformed anew in a blazing furnace far hotter than the core of any star. 

     But beyond that rather obvious result, the implied joke here refers to some sort of cock and bull theory called Technicolor. I didn't precisely recently recall what anybody thought that meant, so eventually I looked it up – early on it was indeed modeled on quantum chromodynamics, but went on to speculate some heavy new bogus hypothetical particles that gives rise to a spontaneously broken electroweak symmetry, generating masses for the W and Z gauge bosons and was eventually extended to quarks and leptons by new gauge interactions such as flavor changing currents without postulating any Higgs mechanism per se. But  I surely knew what I meant sans that rather premature electroweak issue, so what do ya think that may be? Well, basically, three colors 'technically' simply just don’t fully 'mix' that well in a fermion (beyond 3 colors {red, green and blue} 'mixing as white') without anti-colors. Which means quantum chromodynamics (QCD) demands that each of the three colored rings of the Gluino are forced to unwind and literally 'fracture' into a neutral set of three 'twisted' individual strings representing fractionally charged bosons or Squarks – that consequently themselves each possess a mix of both color and anti-color, which                                                                                                                                                                                                                                                                          then can be interchanged and  bound loosely together in a plasma by a similar, more literally technicolored, mix of massless Gluons! For example, a gluino can decay into a charge conserved set of One +2/3 charged first generation sUp and Two -1/3 charged sBottoms (noting that a second generation sStrange squark is slightly too massive to pair with an sB), or Two -e/3 sDowns (each half  the mass of sUp) and One +2e/3 sCharm.    

    So before we go to further explore certain associated chromodynamic issues explaining the technically multifaceted nuances of our technicolored primordial universe per se, I'd like to share another detail in relation to that first generation of squark flavors, the sUp mass being precisely equivalent with the two 'degenerate' sDowns with half that mass. For as I mentioned in the Introduction and with respect to Meyer's use of the proton+electron metric in our table, my interpretation of A.J'.s system was highly influenced by a long-pondered understanding of the classical Kaluza-Klein unification. For as Oskar Klein originally proposed in 1926, the electric charge got Stronger near the gravitational 'Grand Unification' Planck Scale in the sense that it was a function of the square root of  the fine structure number a. So I figured that adding 11.706... to our prime prime integer 241 would be an ideal way to introduce the first and heaviest actual Charged Mass! Which indeed it was as long as one further adds a factor of 4/3 to virtually account for the equal quantum mechanical possibility of the gluino creating four total charge-neutral mixed generations of squarks to realistically go along with either the two + or two – equally weighted heavy 1st generation fractional 1/3 charges. Which means of course that when one then subtracts out the Monolith Number Nu we obtain a Neo-Classical Kaluza-Klein Gauge (2-based Dimensionless Ratio to the Planck Scale of 51.035421591) that Sets an Upper Mass-energy for the +2/3 charged sUp Squark {or the two -1/3 sDs} = M(sUp) = 5,290,882.434140 MeV. And believe it or not, the extended particle Table2 goes on to derive the same Exact Mass by a whole other route (multiplying the Meyer/KK proton+electron mass by a factor of twice 241 minus 1/3 times the sq. root of the fine structure number a per se, together with a minor dimensionless fractal term employing the inverse of the sq. root of 2a/3{!}, along with an incredibly accurate and multiply chromodynamically useful, minor charge-neutral d+u/2 quark metric mass correction that amounts to about about a quarter of an Mev! 

      In any case,, the next two large cells of Table2 after the gluino doesn't yet give this derivation but rather first takes special care to show the chain of gluino and squark decays could easily be accompanied by enough postulated massive ‘glue-balls’ or 'heavy gluon plasma' [sans and/or with virtual or real quarks as in a meson, or, more importantly here, with respect to the LHC plasma physics] to account for at least a momentarily conserved gluino mass as it decayed to first generation sUp or sDown squarks, together with the sCharms, sStranges, and sBottoms. [We'll discuss the Stop squarks separately later  along with some discussion of what might mediate final squark decays to lighter particles.] Which is to say this relatively conserved mass of squarks and cohesively colored plasma mass briefly helped maintain the powerful primordial gravitational and chromo-dynamic stability at the first stages of the post inflation big bang before decaying to lighter states. 

     Now, when I first wrote this passage in late 2015, all I added was this parenthetical quote “Though the numerological derivation of what I call the 'base glue ball' seems rather sound and in rough accord with lighter conglomerates of what little pdg data on glue-balls suggested 7 years ago, these calculations are of course certainly not as strong as our more fundamental values per se. In any case, whether it be pure conglomerates of gluonium or a more general high energy 'gluon/quark plasma' that's being presently studied in various experiments at the LHC, gluino independent creation of the plasma creation is indisputable. In fact, I was pleased to read recently that a glue-ball called the f-1710 has apparently been finally tentatively confirmed and decays to a strange-antistrange meson.” Now, after having absolutely confirmed my initial idea of what I call a 'base glue-ball' in terms of being able to derive every conceivable state of f-mesons and updated analysis on the subject by August 2016, I have to share at least the primary results that will serve as a set-up for what will turn out to be the major conclusions of this updated paper. (2-22-17)

     My reasoning was 1: since the gluino has mass, unlike a massless gluon, that's the only mass one needs to know to derive a logically consistent theory of potentially quarkless 'gluon-balls', primordial or otherwise. 2: Quantum Chromodynamics is based on Three Colors, Each of which in a ball of gluons has an Anti-Color, which according to Murray Gell-Mann's “8-fold Way” mixes as effectively two 'shades of white' so to speak. So, since 3: 3*3= 9 and 9*8 = 72, 4: dividing the white gluino mass by 722 = 81*64 = 34*26 generates our 'glue-ball basis' or 
base glueball mass = gb' = g~/722 = 1232.3215606 MeV.
    So, let's neglect any possible complications like quark mixing, decay ratios or levels of measured uncertainty for the  moment and consider a few examples of how the derivation of our 1232.32156 MeV 'base g-ball' from our 3-colored gluino can be used to 5: derive an exacting value for almost every f-meson or potential glueball by using just powers of  the 'chromodynamic integers' 2 and 3 in the denominator. Which, for our first approximation of the f0(1710) mass-> (4gb'/3)*(24+1)/24 = (4gb'/3)+(4gb'/3)/24 = gb'*25/18 (= gb'/.72) = 1711.5577230956 MeV.  Likewise, the next lowest f0(1370) and  f0(1500) scalars can both be respectively derived from the same gb'/9 value, 136.9246178 MeV, midway between a charged and (but closer to) an uncharged pion, where 10gb'/9 = 1369.246178 and  11gb'/9 = 1506.170796324 MeV.   
    Now the PDG page on mesons gives a such a high and complex variability for the f0(1370) that it must be assumed to have some quark content, in line with the general consensus. And while the latter f0(1500) scalar has been debated as being the lightest pure gluon ball, that idea has been fallen out of favor owing to a number of arguments (arXiv:1501.07906v3, arXiv:0810.4453v1), yet the average PDG value of 1504 with an uncertainty of  +_6 MeV suggests that the above value of 1506 MeV is the indeed its correct value. But if one excepts all the arguments, the strongest being roughly equal decay percentages into pairs of ws, rs, hs, kaons, and/or of course pions. But one argument the physics community is not privy to is that 'doubling' of pions by the 11g'/9 ratio by itself explains the predominant (~49.5%) decay of the f0(1500) into 4ps, and another 34.9% into 2ps (while PDG has 8.6% decaying into a pair of kaons, with 2h at 5.1% and hh'(858) at 1.9%) So the lightest true scalar glueball with little or no quark content has to be the f0(1710) since it has never been seen to decay into four pions as it predominately decays to a kaon/antikaon pair that has a ratio of ~.48 to 2hs, ~.41 into 2ps and a few that decay into 2ws→6ps!
   In any case, PDG gives the mean experimental mass for the f0(1710) as 1723+6-5 MeV, which clearly needs some additional modification. So, dividing gb' by 122 =144 yields a value of 8.55778861548 MeV, which can be multiplied by 145, adding it to gb', or simply multiplied by 25/18 to give a corrected mass of 11.88581752 MeV. Which consequently can then be directly added to our first approximation, giving what anyone should agree is a final exact value of 1723.443540617 MeV!
      Again, 
     In addition to the ultimately decaying  gluon-quark plasma, the QCD vacuum has a unique coupling to the instanton field of the post-inflationary universe that produces a dynamical friction which bestows a small mass to gobs of quasi-stable primordial bosons called Axions (along with their supersymmetric heavier super-partners, the scalar saxions or dilatons and fermionic axinos), at once robbing them of kinetic energy, that then cosmologically represents a Bose-Einstein condensate of very cold dark matter. In the presence of a strong magnetic gradient axions can decay into pairs of photons, which can in turn collide to  reconstitute an unseen axion.  Which one might think might be rather easily confirmed at the LHC, though presently I have little idea whether or not if any team will be seonarching for direct evidence of axion creation from the collider per se. But I tend to think not owing to the fact that the International Axion Observatory (IAXO) is a proposed fourth generation helioscope at CERN, which would extend the earlier CAST search there for the decay of solar axions onto photon pairs via interaction with the earth's magnetic field. However, solar and astrophysical experiments based on a helioscope which used a decommissioned LHC dipole magnet to look for conversion of axion production by stars, as well as any estimates of primordial dark matter by similar cosmological observations would be paled by direct axion production and a more local experimental means at the LHC itself. So I'm hoping some sort of well constructed experiment could allow for the direct measurement of axion mass from a magnetically induced axion decay. For example, one could reverse the idea of 'light shining through walls,' where light passes through an intense magnetic field to convert photons into axions, that then go on to pass through metal. Which is to say, researchers might convert any of the gobs of axions that might drift out of the collider chamber proper into photons, or some sort of modified B-field set-up within it (we'll discuss specifics of how to facilitate such ideas shortly). 

In any case, the coupling of axions with the gluons of the high energy plasma would certainly seem to be an ideal confirmation of the post-inflationary 'misalignment mechanism' that imparted their small mass via that instanton mechanism. In particular, I have as strong hunch that the bulk of primordial axion dark matter was produced in order to insure net electric charge neutrality in gluino to squark decay and sub-decays. This demand is foremost motivated by the fact that bosonic Squarks of either the sDown or sUp family of  flavors  are unlike a down or up fermionic quark in lacking any ability to pair with an anti-quark of its same family to create a neutral meson, so must instead always mix two -1e/3 flavors for every one +2e/3 flavor from the other family. 

Likewise, originally the axion model arose as a solution for the 'strong CP problem' in the sense that in the 'Standard Model' QCD possesses a non-trivial vacuum structure that in principle permitted the same sort of violation of the combined symmetries of parity (P or mirror symmetry resulting from inversion of spatial coordinates) and charge conjugation (where C or charge symmetry results from interchanging a particle with its anti-particle), as is seen in weak interactions. It was first effectively demonstrated that the weak gauge fields (W and Z bosons) asymmetrically couple to 'chiral' currents constructed from massive fermion fields that by nature violate parity, favoring Left-handed chiral interactions over Right-handed ones; which was by 1957 reasoned must also violate charge symmetry in the sense that matter is at once replaced by antimatter, leaving the combined CP-symmetry intact. However, this rather classical fixation of restoring CP-symmetry was experimentally shaken by 1964 when Cronin and Fitch's team demonstrated that the neutral kaons can transform into an 'antiparticle' state, and vice versa, but that such a transformation doesn't occur with the same quantum mechanical probability in both directions. Which is also to say that this discovery of CP-violation in weak interactions was also instrumental in the development of the whole idea of quark theory; and in turn can only be explained by a quark mixing between -1/3 charged down quark with a different flavor generation  of a +1/3 charged strange anti-quark constituting 'K0 matter' can oscillate into 'K0 meson antimatter' as d-quark matter  may periodically transforms into a +charged anti-d quark  tied to a -charged strange quark prior to decay. Which was seen to have two modes, a 'Short lived' state, which usually decays to two pions (either two neutrals and or one + and another - charged one), and  a 'Long lived' state that oscillates between the material and anti-material modes about 578 times longer, and so allows a far more massive decay into three pions (either all neutral or one neutral and two oppositely charged pions), the combined mass of which is only a little more than half the combined quark mass less than the mass of a neutral kaon. However, as a result of the quark mixing allows a long lived kaon to effectively have a small mixing between modes that rarely produces only two pions, or conversely, a short-lived kaon that rarely decays into three pions, either of which then violate CP symmetry.

We''ll discuss CP violating weak interactions with regard to their incomplete contribution to the observed cosmological dominance of baryon matter over antimatter later, but can now  focus on the similar reasoning that led to the hypothesis of axion dark matter. For gluons, by contrast to quarks or any other fermion, are massless, so are relativistically invariant, having a non-chiral handedness or helicity that is the same in all inertial reference frames – a transformation that treats R and L handed components equally being referred to as a vector symmetry. However a nucleon such as a proton or neutron is, like a quark, a ½ spin fermion whose mass is largely induced via a spontaneous chiral (handed) symmetry breaking which at once produces a binding force between nucleons carried by pions. The quarks in the pion of course also possess a small mass, which makes the chiral symmetry only approximate, thus explicitly imparting mass to the pions as pseudo-Goldstone bosons.  Likewise the massless gluon fields that bind quarks together within a fermionic nucleon couples through the Higgs mechanism to create the 99% bulk of binding mass-energy that holds a neutron or proton together as an individual ½ spin particle through a similar mechanism of chiral symmetry breaking. 

Similarly, there is nothing in the standard model precluding a non-zero choice of an angle Q in the QCD Lagrangian with respect to the chiral phase of a quark mass Q'. For 't Hooft originally argued that strong interactions in the standard model has a non-trivial vacuum structure that in principle theoretically allows the effective periodic CP violating term, Q. Early on it was argued that strong CP violation could be prohibited if a quark like the up was massless, which pragmatically is even more questionable than the original conception that all flavors of neutrinos lacked mass just because they travel nearly at light speed with minimal interaction with matter. After all quarks are not just fermions, but possess a fractal charge, which in my mind at least always has something akin to a rest mass no matter how light the conglomerate light quarks are conceived relative to a nucleon. In any case, however crazy the idea of a massless up charge is, we'll soon find out why electric charge is essentially the crux of what led to the strong CP problem with respect to the two -e/3 charged down quarks taken together with one +2e/3 up quark in the charge-neutral neutron. 

But although there's nothing precluding relatively free quarks and anti-quarks being formed in the  high energy plasma, there's little evidence to suggest that material baryons like the neutron would yet even exist at such high post-inflation super-symmetric energies, nor that electroweak symmetry has yet  to be  broken! So we're again more concerned with the proposal that the bulk of the (initial or non-secondary thermally produced) primordial axions that compose cosmic dark matter was produced by gluino decay into a similar charge neutral threesome of one +2/3 charged squark together with two -1/3 squarks and a gluon plasma, which holds for sub-decays of higher first generation of squarks into lighter flavored ones as well. And though I loosely postulated accumulate of permutations of 'base' glue-balls, rather than and axions, made up a mass difference between the 6+ TeV mix of three Charmed squarks with four sBottoms and two sStrange squarks, the original Gluino mass was only on the order of one  light Higgs mass ~128 GeV. In any case, the strong CP problem arose from the lack of any reason to adopt an artificial 'fine-tuning mechanism' that might explain why that angle Q  isn't extremely small or equal to zero. Which is to say Why isn't CP symmetry violated in strong interactions? Or, rather, why should QCD be itself CP-preserving, though one might expect it to be, when, for the sake of our argument at least, as if, say, we were only considering a non-chiral quark-less plasma of vector currents with massless gluons and a hugely massive conglomerate of  squarks?  

Anyway, originally there was no apparent theoretical solution to the strong CP problem that didn't involve non-negligible CP violating interactions from QCD that induced a proportionately large electric dipole moment (EDM) for the neutron that would be comparable to 10-18 e..m, while the experimental upper bound is about one trillionth of that size. So finally a real solution the strong CP problem was put forth by effectively promoting the Q term to a field associated with a new global symmetry that became spontaneously broken by what's called the Peccei-Quinn mechanism. Meaning the spontaneously broken Peccei-Quinn (PQ) symmetry would couple the vector currents of the gluon fields to a new 'axial particle' Q  representing a would-be Nambu-Goldstone boson, that then naturally relaxes the former CP-violation parameter to zero. But again the non-trivial QCD vacuum effects of the instantons additionally spoil the Peccei-Quinn symmetry that explicitly provides a small mass for the axion as a pseudo-Nambu-Goldstone boson.  
In particle Table1, we have already seen that what the extended table calls the 'Arkani' Axion mass ma is 'set' by its Planck scaled ratio NU/2 = 101.502074689 as being equal to .0034 electron Volts, or rather, ma  = 3.40057 meV. One can check the Particle Data Group's review of axions (at http://pdg.lbl.gov/2015/reviews/rpp2015-rev-axions.pdf

 HYPERLINK "http://pdg.lbl.gov/2015/reviews/rpp2015-rev-axions.pdf"
) and on page 3 you'll find a permutation of the following equation that generates the axion decay constant
 fa  =  (z1/2/[1 + z]) x (mp fp)/ma)  = 1.65717113 x 109 GeV, 
where mp is the neutral pion (another PNG-boson) mass = 135 MeV multiplied by its pion decay (coupling) constant fp ~ 92 MeV, where z is the ratio of the up divided by the down quark mass – which is correctly equal to .408309436 though the pdg page gives .56 with the qualification that z could be be anything in the range .35-.60.

Now, originally I speculated that the axion coupling constant might be given by dividing the Monolith Number by 2pi, which gives a 2 based number = 32.3091138, which subtracted from the calculated scale for 1Gev (= 63.404714239) generates  a rather close value for fa of 2.2946 x 109 GeV. Likewise, I figured the mass value for the fermionic supersymmetric partner of the axion, the axino, having the same coupling parameter, would most likely be obtained by dividing the axion Planck scale by p/2 – which translates as a mass of 431.21217 MeV. However now that we find the real value of the coupling constant corresponds to a coupling scale of 32.77887485, then when doubled gives 65.55727237 - which then gives the precise Axino mass
maxino  =   224.913165 MeV!
mSaxion  = mgluino/(72)1/2  =  752. 8948533 GeV!!
