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Abstract

In astrophysics many features of the universe can be studied, but no answer can be given on fundamental questions as: How has the universe 
been created? What was its structure before the “Big Bang”? The only possibility to access this regime is the study of fundamental forces between 
elementary particles. Since nature develops in a logic way, we expect to get clear answers to these questions from the correct theory of these 
forces. 
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The structure and development of the universe has been 

studied in detail with wide angle telescopes and extraterrestrial 
missions, using all spectroscopic tools available by modern 
detector technologies. But essentially all this information is 
related to the cosmic structure after the “Big Bang”, from which 
the universe expanded from a small volume to the present 
gigantic size. What happened before escapes almost completely 
our observation. The expansion of the universe is described 
in the Standard Model of Astrophysics [1], which is based on 
Einstein’s theory of general relativity [2]. According to this 
theory the universe arose from a singularity (or an extremely 
small volume, if a finite cut is introduced), but why it should 
have such a small size is not understood. Further, astrophysical 
observations require the assumption of a rapid inflation in space 
before the cosmic expansion started. Why all this happened is 
not explained and subject of speculative interpretations.

The only way to get serious answers on these questions is a 
study of fundamental forces. In particle physics experiments we 
are able to study the interplay of elementary particles and their 
interactions, which have taken place in the early phase of the 
universe. Therefore, by the correct theoretical interpretation of 
high energy experiments an understanding of this cosmic regime 
should be possible. Unfortunately, the theoretical description in 
both Standard Models of Particle Physics and Astrophysics is 
presently in a severe crisis [1,2]. These models cannot provide 
a convincing physical picture of the cosmic development, the 
observed matter antimatter inequality of the universe, the non- 

 
observation of super symmetric particles as well as the predicted 
dominance of dark matter and dark energy in the universe.

These problems appear to be related to the empirical 
construction of these Standard theories. For the four 
fundamental forces, electromagnetic, strong and weak forces as 
well as gravitation, the used theories are completely different. 
The first three forces, designed to understand the microscopic 
structure of matter, are described by quantum field theories, 
whereas the presently accepted theory of gravitation is 
Einstein’s theory of general relativity, a classical theory, in which 
curved space-time is considered. Efforts to develop a quantum 
theory of gravity have been made, a field theory similar to 
quantum electrodynamics, which fails to describe important 
aspects of gravitation, and string theories [3], which have 
promising features but an extremely complicated structure with 
many parameters. Attempts to find a unification of the different 
theories failed completely in the past.

What could be responsible for the above difficulties? 
Experimentally we know that particles have finite radii, and the 
interactions between particles are of finite range (this is also the 
case for the momenta). But all Standard theories are divergent 
for momenta 0→  and .∞   Another serious shortcoming of 
these theories is the fact that external parameters are required, 
which cannot be deduced from basic boundary conditions. In 
the Standard Model of Particle Physics about 20 parameters are 
needed, coupling constants and masses of elementary fermions 
and bosons as well as their mixing. These parameters have been 
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adjusted by experimental data. But in a really fundamental 
theory such external parameters should not be required 
(otherwise a more fundamental theory should exist, in which 
these parameters can be explained).

Only during the last years a fundamental bound state 
theory has been constructed [4,5], which is not divergent and 
has only a few parameters, which can be determined from basic 
boundary conditions. It is based on quantum field theory with 
a Lagrangian similar to that of quantum electrodynamics, but 
with fermions accompanied by boson fields. This theory has 
been applied first to the description of hadrons and atoms [4]. 
Surprisingly, the very different masses and radii of hadrons 
and atoms are described consistently by electric binding only, 
using three parameters (effectively one only), tuned to satisfy 
momentum as well as energy-momentum conservation. Further, 
within the same theory leptons are described by systems bound 
by magnetic forces [5]. Interestingly, this is the first theoretical 
description, in which the chiral structure (handedness) of 
leptons (left-handedness of electrons, right-handedness of 
positrons) could be explained.

Another important aspect of this theory is that a magnetic 
bound state of (e-p)-pairs has been found with an extremely 
small binding energy and a coupling constant in agreement 
with Newton’s gravitational coupling constant  38G 10 .N

−
  This 

indicates that gravitation can be described by magnetic binding 
of a large number of (e-p) pairs [5]. In the meantime the rotation 

of galaxies has been successfully analysed in this theory, with 
galaxy masses obtained by magnetic binding of about 10^100 
(e-p) pairs [6]. (e-p) pairs. From additional constraints even 
information on the high density cosmic phase preceding the “Big 
Bang” could be extracted. This fundamental theory has promising 
features, which may allow us to answer all open questions. In 
this formalism there are no super-symmetric and other exotic 
particles. Further, there is no need to assume the existence of 
dark matter and dark energy, for which no real experimental 
evidence exists. Finally, this theory will allow us to get a realistic 
view of the early phase of the universe with the creation of 
matter, accumulation of the complete mass of the universe 
followed by a chirally controlled collapse and annihilation of 
half of the accumulated mass, by which the matter-antimatter 
symmetry has been broken.
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