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What is spin?

Spin as used in physics is a fundamental propé@yl elementary particles. This propesyin is called this way because it is a
characterization of rotation of the particle arodinel axis of motion. The only conserved spin,inginsic property of an elementary
particle, is actually called its helicity. Helicityst is rotation of the properties of an elementaarticle around the axis of motion, i.e.
its S(pecial) R(elativistic) worldline.

In physics both Samuel Goudsmit and George Uhldnfiddirst introduced the concept spin in 1925€eVtproposed that electrons
should be described as elementary spin¥z partitlie aJniversity of Leiden [2] under Paul Ehrenfi&jt where Samuel obtained
his Ph.D. in 1927. However they didn’t understarty wlectrons had to have the property of spin¥zpbiit used it to explain line
spectra of atoms and molecules. In fact it waexgerimentally discovered property. In 1928 Palll ADirac [4] was the first
theoretical physicist who showed using a SR desonpf the Q(uantum) M(echanical) electron, thweg €lectron and other related
elementary fermions (i.e.Leptons [5]) had to becdbed as spin ¥ particles and so-called antigagjevith the same characteristics
except for an opposite charge in the case of altggd leptons and an opposite helicity in the ofiglee uncharged neutrinos [5].
The spin¥% together with the particle-antipartiobeildling of degrees of freedom resulted into thedas¥D-SR QM Dirac equation.
Just like all other physicists of those days Patd®used a 1D-description, which can’t explaimsj all QM descriptions,
elementary particles are described mathematicalfyoént-particles with so-called intrinsic charaistics and moving along the SR
worldline. In any case Paul Dirac showed that $palso a required characteristic of all Leptonthis 1D-SR QM analysis. But, and
| want to emphasize this fact, spin wasn’t realigerstood by Paul Dirac, just like it is still notderstood by most physicists up to
this day!

Spin is explained using a G(eneral) R(elativistioglysis of elementary particles. And in this as@lEinstein’s C(omprehensive)
A(ction) P(rinciple) must be used in the mathenadtiescription of all elementary particles. Alse &aul Dirac’s booklet about the
General Theory of Relativity [6], chapter 30. Th&RCimplies for all descriptions of physics that tiravitational action must be
included, i.e. the mathematical description musd #hclude curvature of 4D-spacetime! Why only agffacetime analysis is
allowed was discovered in the beginning of the 2&stury by Grigori (Grisha) Perelman [7]. He invgated so-called Ricci-flow
[14], i.e. analyzing flow of space and time math&oadly according to the theory of GR. Also see wmrks of Grisha at [15]. In this
analysis he proved that knots are only possibRDsspace, i.e. with imaginable height, width angttleln other words, the only
possible correct mathematical analysis must ude-apéicetime, just like the space everyone alwaggines in his or her thoughts.

In this analysis, everything can only be understaibelr a more logical view on the science ‘mathérsats given. So only after
explaining the use of mathematispin can be explained as the result of GR, i.e. ugieg3AP, as being a necessary characteristic of
all ‘elementary particles’! After that, it is easibroven that spinless elementary particles argassible.

Mathematics, as it is always used and analyze®is@nsional. All mathematical analysis is alwaysf@ened in a 2D-plane, like a
sheet of paper. However any possible descriptiost mse 4D-spacetime to allow knots in 3D-spaces irhplies that all
mathematical, that is 2D-analysis, must be used3db-space. Fortunately a 3D-mathematical anatgsisbe described with a direct
sum of two orthogonal 2D-mathematical analyseshisicase all developed mathematics of the pastirenuseful and necessary to
rewrite QM such that it becomes a real sciencéadt) this mathematical fact already shows whylatirees of freedom in any
mathematical description must be doubled.

Curvature of space and time implies for the us&u)Znathematical analysis a doubling of the usegteles of freedom. This
extendedness of elementary particles must be theskctising an harmonic oscillating point descriptiothe 2D-plane orthogonal to
the direction of motion (SR-worldline) of this okk&fing elementary particle. The average extendssinethis 2D-plane is
proportional with the (almost always Lorentz cooteal) Planck-length [8].

On mathematical grounds the proportionality cortstdéithe solution of the D(ifferential) E(quations)the extendedness of the
mathematical point in the 2D-plane orthogonal ®worldline (described from the inertial frame muayiwith origin at the average
position of the harmonic oscillating point, i.eetivorldline which gives the actual position of ti2-particle in all QM analyses) is
the well-known Golden Ratio: Phi = ¥4+1).

And the mathematical fact that this 2D-mathematicellysis explains the Golden Ratio, besides exipigithat QM has to be solved
in the complex Hilbert-space, gave me completeidente that this 2D-mathematical analysis can usted.

What has been finished up to today, seems enougkplain everything of QM using a simple 2D-anadysi GR (i.e. in compliance
with the CAP).

Curvature of 4D-spacetime comes to life in twoeliéint ways in this 2D-mathematical analysis. Fifstll on macroscopic scale
through curvature of space and time, as descrige¢hd Schwarzschild [9], to describe the rotatiomation of all planets around a
symmetrical non-rotating massive sphere which dlessithe sun. And in the second place on microscsxgale, i.e. QM, using a



mathematical description in the 2D-plane orthogdndhe observed direction of motion. In this dgsten the describing point
oscillates harmonically in this 2D-plane with minim and maximum distances from the origin of thetiakframe with origin at the
position of the elementary particle as it is dései SR QM on its worldline. Both distances aredatfan zero, i.e. the oscillating
particle is not able to be on its average positieelf! The time-like constant is the energy H loé ielementary particle, H = hf, with h
the constant of Planck and f the frequency of gk in the 2D-plane orthogonal to the worldlifidie space-like constant just is
the spin in the direction of motion, i.e. the hig&yicThe mathematical analysis is only correct@cal scale described using an inertial
frame with origin at the average position of theving elementary particle. Einstein always said ARt can be analyzed SR on local
scale. However at larger distances curvature afestiane cannot be neglected on so-called macrossupie, i.e. when the square
root of the absolute value of the determinant efftmdamental tensog,gchanges from the SR value of 1 to smaller valdes. this

is one of the main reasons why SR Q(uantum) F(ie{dgories), like the S(tandard) M(odel), still lgi¢he most exact mathematical
description of our reality on the microscopic saa€@M. On the surface of our earth curvature @fcgatime is negligible and

det(gy) = -1. However this SM neglects curvature on micrpgcscale because it does not comply with the GXil as a result of
this fact QM is in general analyzed in a not-unttexd way! I'm convinced that you will never findyaphysicist who is able to
explain mathematically what spin actually is.

As a result of Lorentz contraction the wavelikerhanic oscillation in the 2D-plane orthogonal to theection of motion results into
zero extendedness of the massless spinl photoalsmdassless but invisible spin2 graviton, ang gemall extendedness of all
massive elementary particles. This is why a phaterays rotates around itself even though it is diesed as a point-like particle in
QM. But in a microscopic description of elementpayticles, for instance when particles interaat, description only is possible SR
with extended particles. Because during interastibere is always the moment of first contact inchtall oscillating particles are at
rest with respect to an inertial frame. The spifedémentary) bosons must be described with cl8¢edndary) C(onditions), while
the spin of (elementary) fermions must be describigll open BC. This at once explains why only fesng have more families.

The fact that fermions are described with open B@ans why there are no fermions with zero resssnés a result of this fact a
SR analysis of the harmonic oscillating fermionaya allows knots in the traveled path. l.e. anyhmatatical space that does not
allow knots cannot describe fermions correctlyompliance with the CAP.

All elementary particles are explained in [9]. Frthis complete GR symmetry analysis of the onlysfile 4D-spacetime reality in
accordance with the CAP, it follows that the onbggible spins arels {2,1%3, 1, ¥2}. Of which only the reduced s€fl§2, 1, ¥4} are
possible stable spins. Elementary particles witlspit are again not possible in this analysis. @esthatglementary spinless
particles are up to this day not observed in gl |

This is why I'm very curious to meet a physicistanil able to explain existence of elementary spmfgarticles, like the seemingly
very massive elementary spinless Higgs boson [1djess Albert Einstein just was right, and almadstuantum physicists do not
understand the mathematical truth behind QM, ifdlgi@ll Super String theorists. The String thesraso use the SM as a first step,
without understanding why QM has to be solved endbmplex Hilbert-space and why particles have apian intrinsic property.
Besides that, a 2D-string is always also allowebld@n the SR worldline. As a result of this féet same divergences occur in this
analysis as in SR QFT. Only now not just one Higgson, but a couple of Higgs bosons and the strasg®f Super Symmetry [11]
are required.

All these additional hypothetical particles aredwgbto end up with a re-normalizable perturbatiescdiption, just as in the SM of
SR analyzed (that is ‘local’) QM, however with aidéional perturbation constant called related to the 2D-strings.

Only when | really am confused about the usageathematics, anlementary spinless boson will ever be detected anywheree Lik
for example the Higgs boson. The only thing | altjuaant to say is the simple fact that QM must gbyrwith Einstein’'s CAP to be
correct. And this implies a mathematical descriptid elementary particles as extended harmonidlateg points in the 2D-plane
orthogonal to the direction of motion. Also see][12

And this explains why elementary particles are @tlgwed withnon-zero spins: 91{2, 1%, 1, %4}, of which the only stable
particles with spins 81 {2, 1, ¥2} are possible.

This is why | expect that the only discoverieshat EHC will be more exact characteristics of alsgible particles described in [9]
and possibly also not yet experimentally obserygdls~ quark (without isospin!) combinations of Haials [13].

My view on Quantum Mechanics is given at: http://quantumuniverse.eu
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