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Preliminary remarks


„A lot goes a long way“ is not always true. In the case of fundamental physics it is even counterproductive. Many people like to be put off by the mass of terms, particles and theories when it comes to the atom. This is understandable! But - it is not the complexity of atoms and matter, but the complexity of science and scientists. The nature works according to simple laws!


Some text passages and passages in this paper refer to earlier publications of the author, which are listed in the bibliography(cf. Albert G./ Albert H. 2017; Albert 2019a; 2019b; 2021).


Helmut Albert, Freiburg/ Breisgau in March 2023.





1.0 View on the atomic nucleus


Which nuclear structure and nuclear shapes can be used to explain atoms conclusively? This question is addressed in the present work by contrasting the scientific theories of multiform atomic nuclei with the counterposition of an exclusively two-dimensional nuclear structure. To this end, the idea of spherical atomic nuclei in the first atomic models at the beginning of the 20th century is first described. Then, the alpha-cluster theory, which emerged soon after the discovery of the proton and the neutron, the nuclear shell theory, and the ideas of multiform atomic nuclei are pointed out.


Following this, we will look at selected research projects on the atomic nucleus from the last decade. In 2013, researchers confirmed for the first time that they could observe pear-shaped and other nuclear shapes in experiments in addition to spherical atomic nuclei. Spherical atomic nuclei are said to be atoms in the stable ground state, while the other nuclear shapes are to be regarded as deformations due to excitations or supernumerary nucleons. Further research projects on nuclear shapes and nuclear structure are then described.


The research reports reveal the scientists' efforts to reconcile the empirical research results with their ideas about nuclear structure. It can be seen that researchers often draw on previous theories in their interpretations. Regardless of the theories, however, it seems problematic to be able to explain the nuclear structure of atoms with the observed nuclear shapes. It is questioned by the author whether the external influences and excitations of the nuclei in particle accelerators are not too massive to draw conclusions about the natural basic shape of the atomic nuclei from the observations.


In order to show that the atomic structure can also be understood in a different way, an opposing position in the form of the checkerboard-like, planar atomic structure is contrasted. In each case, a research report is followed by an opposing position. A brief summary completes the picture of the checkerboard planar atomic structure. The starting point for the understanding of the whole atomic structure is then the properties of the atomic building blocks proton and neutron. Already the only possible spin settings, "spin-up" and "spin-down" of the nucleons, give a hint to the two-dimensional nuclear structure, which is explained in the thesis.


The present work makes no claim to completeness of the scientific ideas and theories about the atomic or nuclear structure.





2.0 Development of the atomic conception


At least since the beginning of the 20th century, the atomic nucleus has been considered as a spherical particle system with positive electric charge. The scientist J.J. Thomson(1856-1940), who presented his atomic model to the public in 1904, described the atom as "[...] a shpere of uniform positive electrification" (Thomson, 1904). The idea of the spherical shape of the atomic nucleus did not change when in 1911, Ernest Rutherford (18711937), based on his scattering experiments, rejected Thomson's atomic model and published the first nuclear-shell atomic model in history. In contrast to Thomson, Rutherford assumed that the electrons are located in an atomic shell, around the spherical atomic nucleus. His student Niels Bohr(1885-1962), who modified Rutherford's atomic model, said in 1922 about the atom: "This picture, at first sight, bears an extraordinary resemblance to a planetary system [...]"(Bohr, 1924: 6). Rutherford discovered the proton as the building block of the atomic nucleus in 1919 during the transformation of atomic nuclei, and a few years later, in 1932, James Chadwick (1891-1974) succeeded in identifying the neutron as the second building block of the atomic nucleus. Prompted by the discoveries, many researchers soon sought to decipher the structure of protons and neutrons in the atomic nucleus. Under the title The Alpha-Particle Model of the Nucleus, the physicists Lawrence R. Hafstad(1904-1993) and Edward Teller(1908-2003) published in 1938 their model conception of the structure of the atomic nucleus (cf. Hafstad and Teller, 1938). They assumed that atomic nuclei are built up of subunits of alpha particles. An alpha particle is a helium particle consisting of two protons and two neutrons. They thereby include the possibility that one proton or one neutron is additionally present. Likewise, in this model conception, a proton or neutron can be missing, which is then understood as a "hole" (cf. Hafstad and Teller, 1938).
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