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2. Two-dimensional extended elementary particles must be solved with two B(oundary)C(onditions).
Thisisa not yet finished first written explanation!!!

According to Einstein’s CAP, [1] chapter 30, anyjidaescription of physics must include the gratitaal
action, i.e. describe curvature of 4D-spacetimsimple mathematical (linear) analysis shows tHegakalled
elementary particles must be described linearlyaamonic oscillating points in the 2D-plane orthogbto the
observed direction of motion (given by the SR wibmke). This is explained in pointl, i.e. in footed®].

The exact D(ifferential)E(quation) to be solved &irpossible elementary particles in any matherahpossible
universe (with required 4D-spacetime) is given by:
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This equation, as given is the DE of a massivaglesrtut the DE in the case of the massless gradnhd
photon, is easily extracted from this most genBEl
DE's (2.2), (2.4) and (2.5), also in polar coordésa give the completassless solution:
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In which the potential energy is chosen to resulidarmonic oscillation: W) = Y2ko? (2.3)

This result (2.3) to describe harmonic oscillatioctly is used in DE (2.1).
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The speed of the harmonic oscillating point in2ZBeplane orthogonal to the worldline now is the stant
speed of lightc, i.e.:  p' 2+p’p2=¢ (2.6)
Inserting (2.6) into (2.4) yields for the masslgssviton and photon the relatively easy to solve:
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With p the polar distance from the observed averageipogigiven with the SR worldline) of the harmonic
oscillating particle. The extendedness is descritmu the inertial frame with origin moving withetparticle on
its average position on the SR worldline. The CAguired extendedness results in the exact poirglilsition
of the particle to be oscillating harmonically iet2D-plane orthogonal to the worldline. With resdge the
chosen inertial frame the harmonic oscillating motiepresents a constant energy H and a 3D-vdaorli
angular momenturh, directed in the observed direction of motion $jet by the SR worldline, and with in
(2.1) up to (2.7) used absolute value L [Constant k is the force-constant to describddiee centered to the
average position (origin of the chosen inertiahfed of the extended particle, and needed to yietchbnic
oscillation of the oscillating point in the 2D-pkanrthogonal to the SR worldline, see (2.3). Cartstas the
well-known lightspeed and accentuation marks represme derivatives of the observables with respethe
inertial-frame. I.e. this equation of motion (2i4)a second order DE, which requires 2 BC to beesbéxactly.
Only the solutions of the extendedness of the twssiess bosons can be simplified to easy to sistefder
time DE problems, as given in (2.7).

2.7)

Equations (2.1) up to (2.4) cannot be solved exabtwever an exact set of two consecutive firdeoiDE’s of
the polar distance squared=y?) can be solved exactly. Again two BC are requtresbolve this consecutive
set of two first order DE’s in x exactly.

The general DE to be solved for all possible (2Berded) elementary particles is:
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With:

A= 2H/k [m?] A B = (3cL/KF[m] A C = (2mc?/k)*[m?] A L.e. Mass: :)°B - (34)°B + Cx (2.9)

Constants A, B, C and a possible charge specifgltmaentary particle completely. A specifies thetipkes
energy H = hf shw [kgm?’s?], with h Planck’s constant aridthe reduced constant of Planck. f the frequency of
oscillation in the 2D-plane orthogonal to the olsdrdirection of motion an@ the angular frequency. B
specifies the square of the intrinsic angular mamn@nin the direction of motion, i.e. the consergpih in the
direction of motion via L =hs, with s the spin of the elementary particle. GamsC specifies the rest energy,
i.e. mass iy of the described extended elementary particlefulldamental quantities of all particles are
divided by the force constant k, as shown in (2.8).an exact expression of k, which depends only
fundamental quantities of the described elememgarticle, is needed to solve (2.8) completely!

The proper time of the harmonic oscillating extehgarticle (2.8) depends on incomplete elliptiegrals of
the first (F(z, xm)) and second (E{z xm)) kind. It should be noted that time t in (2.8}he time with respect to
the inertial frame, which moves with the harmorgcittating (exact point-)particle with origin atelaverage
position of this harmonic oscillating point. Thiggin is the actual SR point at which the elementaarticle is
assumed in all QFT, i.e. it's the particle’s propiare.

The appearing “fraction” of the massive elementaiticle is given by:

fm(AB,C) ={28 +y + V{4B(8-1)+y(128- v(3-v))}}" (2.10)
With dimensionless constants: 3B 3C
8= L (2.11)
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In the massless case the easy solution of botgrehéton and the photon returns:
f = fmo=fu(A ,B ,C=0) ={2(8 +V{5>8})-1}" (2.12)
In the massless cases the only possible valuadtidn fis: f= Phi = ¥4(5+1) (2.13)
In this case constapt(2.11) has the same value: B =f=Phi (2.14)

So, both basic constants (“fraction” f afiet 9¢Lk/(8H%) now are equal to the well-known Golden Ratio!
The massless solution (2.14) results in both argisne= z-o andy = ym=o Of the integrals to be such that the
integrals exist: [z < 1A | =1N2<1  (2.15)
The mass contributionsin (2.10) will in all possible relativistic situahs (for all possible elementary particles)
be such that all used incomplete elliptic integeaks valid (including the third incomplete elliptitegral needed
in the solution of polar angle):
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The (first two) arguments of all incomplete ellipintegrals are:
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With fraction f,, given in (2.10).
Both BC have two possible solutions:

- Open BC. In this case, the oscillating motion repeatdfister more complete circles of the polar angle
The amount of complete circles, before the harmosaillating motion repeats itself can be viewedhas
guantum number specifying the family of the desalifermion in compliance to Einstein’'s CAP. Our
universe has 3 different particle families of feoms, which only differ in rest mass of the elemgnta
particle of the described family. This is a direzsult of the longer harmonic-oscillating path with
interaction with the gravitational field, beforeetharmonic oscillating path repeats itself. Thestant L in
the appearing DE’s is the helicity of the CAP exieth elementary particle. If L = 0, the elementaaytiple
isn’'t extended anymore. If L =0, i.e. a spinlessdig the DE’s must be solved with closed BC.



- Closed BC. In this case, the only allowed interaction is in the observed direction of motion (worldline).
These solutions describe all so-called bosons. Only solutions with closed BC allow massless elementary
particles (spinl photon and spin2 graviton). The solution of spinless bosons results into average extended
ness equal to zero. l.e. such particles aren’t extended, and always move on their 1D SR-worldline. As a
direct result of this mathematical fact, elementary spinless bosdi®d@omply with Einstein’s CAP.

I.e. such bosons are only fictitious particles, which are invented by physicists, WidTdanderstand
Einstein’s theory of GR.

The given DE’s (2.1) up to (2.7) describe elementary particles in compliance with Einstein’s CAP. In this case, a
so-called elementary particle isn’'t described as a point particle, which carries all characteristics of this particle
with vector fields centered on this point. But all possible characteristics of all observed physical characteristics
carried by this harmonic oscillating point are explained by this CAP compliant extended mathematical
description. One of the main characteristics of this SR description in compliance with Einstein’s CAP is the fact
that the harmonic oscillating point-particle never is on its SR worldline itself, but oscillates with extremes:
1
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2<0> = o(w,5)h = V(hGI*) ~ 1.61625281 x 18 = 0(10%) [m] (2.20)

With h Dirac’s constant, i.e. the reduced constant of Planck, G the gravitational constant, and ¢ the speed of light
in vacuum.o(w, S) is a required energy and spin dependent constant needed to solve a matrix of more equations:
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This spin and energy dependent constant (2.21) yields for the force constant k:
¢rw)’
k(w, s) = Phi —h [rad’kg/s]] (2.22)
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N.B. This solution of the force constantoisly valid for the massless photon and graviton!
In the case of non-zero mass, the fractigfidB,C), see (2.10), deviates from Phi and the same different
constant fraction should also be inserted into (2.22).

Bosons are described with closed BC and, as a result of that, only allow interaction in the direction of motion,
specified by the worldline. This is why bosons are allowed to be on the same space-time position specified by
their average positions on their common worldline.

The squared solution of DE (2.8) can be solved exactly after using two BC to solve for the two consecutive first
order (proper) time derivatives. In the case of fermions one can picture these BC as the value of polay distance
and its first time derivativp' after a rotation oA = 2rsn enforced to have the same value for any possible
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