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Abstract

Presented idea provides geometric interpretation of particles within
a geometric theory of fields. This could include the interactions in the
models of Quantum mechanics.
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Present physics is embossed by the seeming antagonism of fields and par-
ticles, so as though there be two different worlds, the one of fields, described
as electrovacuum in General relativity [1], and the other of particles, described
in Quantum mechanics. However, this view is illogical. Both theories are
irreconcilable, because they use different methods.

The Geometric theory of fields [2, 3] unifies gravitation and electro-
magnetism logical and most simple way. Even more, numerical simulations
according to the geometric field equations [3] let see quantities of particles
with little error probability [2, 4]. As well, these quantities are integration
constants of source-free Einstein-Maxwell equations. The reason of the fact,
that these take discrete values, is that there are geometric limits. These facts
also reveal that mathematics must be treated different way than usual up
to now. This is explained in detail in [2, 4]. Actually, this issue should be
sufficient to describe the material world.

However, there are mental obstacles, because it is hard to imagine the fact
that parts of the space (“behind” the limits) according to observer’s coordi-
nates are not locally imaged. But it is possible to handle these parts another
way:

Take the Lorentz forces (densities)

Kμ = FμνS
ν , (1)
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in which Fμν are the covariant components of the field tensor, and Sν the
contravariant components of the vector of charge and current densities, that
are the divergences of the field tensor

Sμ = F μν
;ν . (2)

For force equilibrium, these force densities have to vanish,

0 = FμνS
ν . (3)

The common case is the electrovacuum, where the sources vanish, and the
particle quantities are already to see (as integration constants, which take
discrete values). If the source vector does not vanish, equ.(3) can be met
nevertheless, when the determinant from the components of the field tensor
vanishes,

det|Fμν | = 0 . (4)

Thus, one can construct fields inside the particle, which meet the field
outside the particle. The one way is to go from a vector potential, where

Fμν = Aμ,ν − Aν,μ . (5)

The vector potential does not necessarily meet the Lorenz convention, see
also [2]. The other way is to construct the field tensor itself according to the
determinant and diverse marginal conditions. But one has to prove the cyclic
equations for the field tensor

Fμν,σ + Fνσ,μ + Fσμ,ν = 0 . (6)

One can come to metrics via Ricci tensor. As known, the Ricci tensor is in
Einstein’s gravitation equations [1, 2]

Rμν = κ (
1

4
gμνFαβF αβ − FμαFν

α) . (7)

It could be possible to discuss the case that the cyclic equations (6) are not
met. This would lead to

Kμ = FμνS
ν + ∗Fμν ∗ Cν = 0 , (8)

in which the asterisk denotes the dual quantity. The additional “source” were

Cμνσ = Fμν;σ + Fνσ;μ + Fσμ;ν . (9)

A vector potential cannot more be defined. The Maxwell equations were in-
valid. Also, this ansatz involves non-Riemannian “geometry”, what would
disturb rules of Riemann and Ricci tensor, and cannot be sustained by the
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author. This is physically not conceivable, but one should never say “impossi-
ble”. Similar matter is discussed in detail by Woodside [5].

The geometry is a special Riemannian for the electrovacuum as exposed
in [3]. The geometry “inside” the particle has to be clarified, but it counts
R = 0 . These explanations demonstrate a possibility to interprete particles
geometrically eidetic way, in which the interactions of quantum mechanics
could be included. This could mentally unify fields and quanta.
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