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Abstract
It is explained why the geometry of space-time, first found by R AINICH, is generally valid. The equations of this
geometry, the known E INSTEIN -M AXWELL equations, are discussed, and results are listed. We shall see how these
tensor equations can be solved. As well, neutrosophics is more supported than dialectics. We shall find even more
categories than described in neutrosophics.
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First, we have to take notice of two facts:
1) All geometric quantities are tensors, and
2) all physical quantities are tensors.
This enforces the conclusion that all physics is pure geometry, and all fields in vacuo can be described by tensor
equations. E INSTEIN and G ROSSMANN found the field law of gravitation [1], and R AINICH [2, 3] included
electromagnetism in the field law. As well, R AINICH did not dare omitting the sources, i.e. distributed charges
and currents, and positioned his geometry as special case without sources. The sources (even also distributed
masses in E INSTEIN’s equations) are violating the B IANCHI identities [4] in the tensor equations. This is
synonymous with the violation of conservation of energy and momentum. All this is explained in detail in [5].
The commonly accepted methods introduced for saving the conservation theorems and for describing the
omnipresent quantization are pooled in the standard model. However, the standard model has come to its
limits. So it is impossible to predict masses of particles. Also, the purely philosophical term of dialectics is
declared as property of nature. For example, the known double-slit experiments would allegedly prove the
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dialectic nature. Here, we have a typical case of bad observation. A FSHAR demonstrated the clear wave character of light [6], and A L R ABEH numerically simulated a double-slit system with point charges (repeated by
E CKARDT and B RUCHHOLZ [7]), where the same interference patterns appear as from waves. The calamity
of the standard model is accurately expressed by E VANS [9]:
Attempts at unification using the standard model are well known to be riddled with unknowns and unobservables, a theory that Pauli would have described as “not even wrong”, meaning that it cannot be tested
experimentally and is non Baconian.
A step to the right direction is the ECE theory [8, 9]. E VANS , E CKARDT et al. believe that [9]
One of the major advantages of ECE 2 over MH (M AXWELL -H EAVISIDE) is that in the former theory the
magnetic and electric charge current densities are defined geometrically. In ECE 2, the field equations of
gravitation, fluid dynamics and the weak and strong nuclear forces have the same format precisely as the field
equations of electrodynamics, so it is clear that unification of the four fundamental fields, and also of fluid
dynamics, has been achieved for the first time in the history of physics.
As well, E VANS et al. mean an extension of R IEMANNian geometry by torsion. Their theory is purely based
on axioms, and the structure of the vacuum for example can be described by fluid dynamics, delivering the well
known vacuum effects like the anomalous g factor and the L AMB shift of atoms [9]. The “weak and strong
forces” are man-made terms of the standard model, and no physically existing fields at all. This approach is an
interesting try to describe the man-made and non-linear terms by a theory which is linear on the uppermost level
(M AXWELL-like force equations) but non-linear in the underlying tensor structure of spacetime. (See [9].)
In order to overcome the calamities with the sources like distributed masses and charges, one needs radical
approaches, that means cancelling any sources. Using this step, the geometry remains R IEMANNian [11]. First
approximations of the field equations are wave equations. Non-zero solutions come from integration constants
of these wave equations. The B IANCHI identities are fulfilled, what means that the system of partial differential
equations is under-determined. So we get a set of many solutions, dependent on arbitrary additional conditions,
but the integration constants do not change with the additional conditions ! – The integration constants are
identical with particle quantities, i.e. mass, spin, charge, magnetic moment, see [10, 5].

U. E. Bruchholz: A Special Geometry – and its Consequences

3

Solving the geometric equations, the “covariant” E INSTEIN -M AXWELL equations, might be fairly difficult.
However, we can use sampling methods, going from known geometrical regions through unknown regions up
to a geometric limit step by step. (With the geometric limit, a singularity problem does not exist [5].) As well,
there are initial conditions, which are solutions of the associated wave equations. The integration constants are
parameters being inserted into the wave solutions. The mentioned geometric limit performs a margin leading
to discrete values of the integration constants ! One can numerically determine these discrete values by means
of lots of tests. – This all is explained in detail in [5]. Also results are presented there. These results differ from
known values (of electron, nuclei) by no more than 5%. The differences may be a lot, however, the plenty of
values means excellent sureness of facts. Moreover, masses of supposed neutrinos are predicted [5].

The step-by-step numerical calculation of the geometric equations leads to sequences of the form

fn+2 = 2fn − fn−2 − (2 ∆x)2 Fn (cν ) .

fn+2 is the new value of f being determined at the place xn+2 . Fn is a function of previously determined
quantities fn , fn−1 , fn+1 , and constants cν , which act as parameters. Such sequences effectuate chaos like
that first found by M ANDELBROT, for example [12]. The stability of the particular solution depends on the
parameters. The solution is maximally stable just where the above mentioned discrete parameters take the
values realized in physics.

Solving geometric equations resp. non-linear field equations, we have four cases:
1) and 2) True and False (determinacy), where wave equations are dominant. The integration constants come
from the wave equations.
3) Indeterminacy due to the under-determinacy of the equations. This appears where non-linearity becomes
effective, and has no influence to the integration constants.
4) Deterministic Chaos. It determines the discrete values of the integration constants.
We have chaos everywhere in nature [12], therefore we must not neglect it. It should provide categorical
discussions just in Neutrosophics.
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