Klaus Th. Ruthenberg

For the theoretical recording of physical entanglements

The tetraglobe as a HIGGS model
of the 1+24 elementary particles

1. The Conformal Triangle

1.1. The traditional circumscribed Euclidean triangle

figure 1

This basic Euclidean figure is formed by the three straight lines a, b and c.
These intersect at three points A, B and C, the corner points of the Euclidean triangle,
through which the circumcircle d also runs.

1.2. Two alternative views of the Conformal Triangle

In contrast to Euclidean geometry, "conformal geometry" enables a broader view:
the "conformal geometer" knows no difference between "straight line" and "circle",
a straight line closes to form a circle in the infinitely distant.

From this perspective, the three sides of the triangle in Figure 1 also form three closed lines,
similar to any Euclidean circle. However, these conformal lines (unlike Euclidean circles) have
no area and no center.
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figure 2

In figure 2 there are three points A, B and C, through each of which 3 lines (straights =
circles) pass (e.g. through point A the lines b, c and d).

One can “look at” these three Euclidean straight lines again as three conformal lines that
intersect “at infinity”.

Note: at point A applies o'+0"=180° and y"=o'+p’
What is new about this "conformal figure in (still) Euclidean representation" is that the

three "chord-circumference angles" a, B, y (i.e. between a chord and the line d) are each can
see, understand and interpret in pairs as conforming angles.

Already here it becomes clear that conformal geometry is poorer than Euclidean geometry,
not only with regard to its invariants. (There are only angles and no lengths.)

A conformal angle has not just one, but always two vertices.

This becomes clearer when the conformal geometer separates from his basic geometric
figure "in Euclidean position and representation": He does better justice to conformal
geometry and the conformal "tetraglobe" and its dual constitution in points and conformal
lines if he treats the "point at infinity" in the representation as an ordinary point located in
the finite.
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This means he places himself “behind” the far point D, so that he can understand the fourth,

usual point of a tetraglobe as a point that represents “the point at infinity”.

figure 3

Figure 3 shows 4 points and 4 lines,
3 points lie on each line, 3 lines go through each point,
in this respect, lines and points are dual to each other.

Anton Zeilinger already uses three colors (red, green, blue)
on the cover sheet of his book “Einsteins Spuk” (Goldmann 2007)
by three figures similar our conforming angles.

In the following section 1.3. we will now finally look at figure 3 in three
dimensions, which up to now has been more or less "flattened".
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1.3. The conformal triangle in a spatial, three-dimensional view

The dual constitution (in terms of points and conformal lines) of a conformal tetraglobe is
expressed undistortedly if one detaches oneself from a representation on the two-
dimensional drawing sheet and decides to a three-dimensional representation.

Here the conforming basic figure - we called it TETRAGLOBE - shows up several times in a
three-dimensional, spatial representation. These perspectives make it clear without
distortion:

The 4 points and the 4 lines are dual to each other:

every 3 conforming lines define 1 point, every 3 points define 1 conforming line.
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2. On the structure of the physical particle zoo

Which map, which "road and settlement map" can the structural constitution of the
"physical zoo", the traditional standard model of microphysics make clearer?

My hypothesis:

This particle zoo has the structure of the tetraglobe.

In order to make this clear, | will first show to what extent two aspects of the
representing the elementary particles proton and neutron and bring to the fore.

2.1. construction of atomic nuclei

The proton and neutron with their charges appear in the tetraglobe in three
representations, each as the sum of the three triangle angles :

p = proton:
a,+B”+’Y”:1
" , " . ' ' ' 1 " " " 2
o"+B +y"=1 with  a'=f"=y =73 anda” =p"=y :+§
(X”+B”+'Y’:1
n = neutron:
a’-‘-B,—i"Y":o
' " ' ; / ! ! 1 " " " 2
o/ +B"+7'=0 with a'=f'=y'=+>  anda’=p'=y'=-—2
a”+B’+,YV:O

Noting the signs (left-direction, right-direction) of the angles,

the sum of the three angles of a conformal triangle is either 1 or O,

the charge of the proton and neutron, respectively.

Whether a tetraglobe is a proton model or a neutron model depends only on how the signs
of the angles are determined, ie whether a right or left orientation of the tetraglobe is
chosen.

Note that here the formation of sums of three triangle angles is formed differently than in
traditional Euclidean geometry.
In this it is common to measure the sum of the "inside angles" of a triangle by
o +p'+y' =17
the sum of the "exterior angles".
o"+p"+y"'=2-1

In my interpretation of the angles of a tetraglobe, these angles appear like the physical
quarks. Instead of the three-colored quarks, the three angles of a tetraglobe come into play.
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2.2. The Higgs particle together with all other elements

of the physical particle zoo as a tetraglobe with 24 perspectives

For further model identification of “particle zoo” and Tetraglobe | identify geometric

elements with physical particles as follows:

12 fermions
6 curds
Aa' AB'_ Ay'_
up charming Top
Ba” BB" By” _
Down strange Bottom
6 leptons
Ca' CB'_ Cy'_
electron muon Tauon
Da" DB" Dy” _
electron neutrino muon neutrino tau neutrino

Here the 2 times three angles of the tetraglobe each appear attached to one of the four
points A, B, C, D of the tetraglobe.

12 bosons
4 gauge bosons, 8 gluons
The 2 times three angles attached to one of the four sides a, b, ¢, d:

aa ap' ay ' _
W *boson
ba” b B" by ” _
W ~boson
ca' cB' cy'_
photon
da” dp" dy” _
Z boson

2.3. The Higgs particle as a fundamental particle
My hypothesis:

I. The Higgs particle, responsible among other things for the masses/energies of all
elementary particles, is the basic particle of physics.

Il. Geometrically, the Higgs particle has the structure of an equiangular conformal
tetraglobe.

lll. The Higgs particle has 24 perspectives (excitations), which do not (yet) appear as
perspectives of the Higgs basic figure in the traditional model of elementary particles.
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There are therefore 2 times 12 such elementary perspectives:

Fermions appear as each of the 2 by 3 angles at the 4 points of the Higgs triangle.
They are the 12 material particle aspects of the Conformal Base.
The fermions form the twelve vertex angles , the material aspect of the physical triangle.

Bosons all generated as an angle at the four conforming circles of the Higgs triangle.

They act as the 12 connecting interacting forces in the Conformal Base Figure. The bosons
form the twelve leg angles of the elementary physical triangle , the field effect of the
tetraglobe.

3. A Euclidean and/or conformal geometric
world to be measured?

We used to order and understand all elements of the physical zoo of elementary particles as
parts (perspectives) of the equiangular tetraglobe, a fundamental figure of conformal
geometry.

QUANTA MAGAZINE published a graphic on the Internet, which also aims at an orderly
classification of the elementary physical particles.
There is an interesting relationship between the two representations:

Here the 2 x 12 elementary particles are placed in the same elementary geometric figure,
oriented once to the left and once to the right. In the associated moving 3D model
(https://bit.ly/3V3yPnu), the Higgs particle is also at the center.
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If we see this basic figure as a figure in space, it is geometrically a classic Euclidean
tetrahedron. In contrast to this, the corresponding basic figure in our representation is a
conformal-geometric tetraglobe.

In Olena Shmahalo 's structure we see a preliminary form of our system:

Instead of the 6 double connecting lines (in white and orange) between the corners of the
tetrahedron, we see the two legs of a conforming angle 6 times each. For us, the corners of
the tetrahedron are angle vertices.

This is a basic extension:
As a result, QM does not yet contain the fundamental introduction of the conformal angle
concept and our interpretation of the physical quark concept through this geometric angle

concept.

4. Entanglements (Verschrdnkungen)
as elements of conformal geometry

If our structure of the particle zoo, the view of its elements, is to be understood as the
perspectives of a conformally structured Higgs basic particle, it makes sense to also consider
the basic problem of entanglements from the same point of view:

Can (will, may) the physicist generally measure the distance between two events A, B in our
world by the length of the distance between these two events?

If instead the two events are thought of as points in a conformally structured space, the
connection between both events is not to be characterized by the length of a line between A
and B, but as the size of the conforming angle between two vertices A, B. Does this angle
cross A and B?

For example, simply because an angle B with the vertices A, B always has two aspects B' and
B", the sum of which - given the same sign - is equal to the angle sum of a Euclidean triangle,
creates a connection between the two events A and B, which would still seem like a spook to
Einstein, but actually shows the phenomena of an entanglement, as experimental physics
has already observed many times in experiments (Nobel Prize 2022). | don't see a
contradiction to Einstein's postulate that the speed of light is a maximum speed because a
physical quantity ¢ with the dimension meter/second cannot be used in a conformally
structured world and has no meaning there.

Of course, there are phenomena in the experimental observation of entanglement where
the speed of light seems to be exceeded many times over, but this is simply because the
terms “large distances”, “small distances” in space and time have no meaning for conformal
entanglement phenomena. Because only conformal angles are measurable in conformally
structured physics. Due to this difference, other structures arise that are very foreign to us,
but by no means poorer structures than in the physical world, which has traditionally been

structured locally (only) geometrically Euclidean in general.
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In fact, the urgent question remains: Why is it justified to give such a dominant weight to the
measurement of lengths of paths and times in physics, even though we have no absolute,
natural standard for such things? However, what we have at the angles.

When measuring the length of a line, we always need a rigid body that we have chosen,
from which we take the unit used. But such rigid bodies only exist in infinitesimally small
parts of the universe. Our planet is such an infinitesimally small part of the universe. How
can such a measurement and measurement system be used to measure the universe as a
whole? In almost all parts of the universe there are only "immeasurable" (Euclidean not
measurable!) parts of absolute vacuum in addition to areas of, for example, super-hot gas.

As far as our universe as a whole is concerned, we, humanity, are very inadequately
constituted in terms of our actual empirical, physical experiences. We live, we believe today,
in a vanishingly small part of our universe. Today we think of our universe as being much
larger than people at the time of Euclid or Columbus could or tried to imagine. But are we
closer to the truth on these questions than, for example, Columbus, who, on his westward
voyage of discovery, believed he had found a more comfortable route to India?

Theorem:

Two physical phenomena are entangled if they are not connected by "EUCLIDEAN"
parameters of space and time (with the dimensions meter, second) but by angles in the
sense of conformal geometry.

An angle Y(=v",7") of conform geometry consists of two conform lines (legs c and d) that

intersect at two vertices A and B.
A conformal angle in a regular ("equiangular") tetraglobe has two components y'and y"
with y'=+%, y"=F%, y=y+y"=+1,-1,+ %, - %.
A conforming angle is a basic geometric entity dual in conforming lines and points, ie in legs
and vertices, dual in lines and points:

e The 2 lines (legs) intersect in 2 points (apex).

e The 2 points (apexes) are connected by 2 lines (legs).

One makes it easier to get a clear access to the conformally geometrically interpreted
physical reality if one looks at the relationship and the differences between
Conformal Line and Conformal Point
and
Euclidean Circle and Euclidean Point
visualized:

A conformal line is self-contained (like a Euclidean circle), but it is not a Euclidean circle,
because it has no centre, no inside and outside, is neither small nor large, has no area.

A physical nature examined and measured by the traditions of Euclid holds a "distant point"
D, "chained" (to the one infinity).

The conforming geometer has freed himself from this one-way (unique, not real, only
potential) connection to infinity. For him the "distant point D" is an "ordinary" point D, real,
like any point in the finite.

Due to this freer relationship to the "infinitely distant point D", the conforming geometer
loses sight of the difference between the Euclidean circle and the Euclidean straight line:



page 10

It is only through this that the physical world of the conformal geometer becomes exact, in
the sense of mathematics dual with regard to the two inherently dual basic concepts
"conformal point" (apex) and "conformal line" (leg).

It is only in this way that a physicist who observes and measures his physical world

— like a conformal geometer — achieves a strictly mathematical duality between his two basic
concepts, which are consistently dually realized by 4 lines and 4 points in an equiangular
tetraglobe.

Every three conform points (vertices) in a tetraglobe determine exactly one of its conform
lines (legs).

Every three conform lines (legs) in a tetraglobe agree with exactly one of its conform points
(vertices).

With Euclid, a physicist today has three basic geometric concepts:

point, straight line, circle.

As a conform geometer, a physicist has two and only two basic geometric concepts: point
and line.

Our approach is on a useful way to explain the two times three colors of the quarks by the
two times three triangle angles of a tetraglobe.

A physical theory that has to be developed in detail and that proves itself empirically by
including the new basic experience of entanglement will have to show in detail how the
elementary physical concept of the quark and the basic mathematical concept of the
conformal angle relate to one another and how they interact mutually interpret.

The same is not only to be expected in view of basic physical terms such as "charge of
proton", "charge of neutron". Terms such as "spin" or "quantum of action" can also be

understood more fundamentally.

The equilateral conformal tetraglobe corresponding to the equilateral Euclidean triangle has
dual angle equality,

viz

aBCd = AbcD , AbCd = aBcD, ABcd = abCD,

when D and d are chosen as the remote elements.

But a conform geometer is not subject to this "Euclidean compulsion to choose".
He can also choose A,a or B,b or C,c as a pair of the "infinitely distant" elements.

So the basic question is:
What does this equality in the geometric model mean in physical reality?

Does the physical dualism of wave and corpuscle, observed in a Euclidean-metrically
measured physical world, express itself as a purely mathematical dualism between
conforming line and conforming point in a conformally-metrically measured physical world?
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