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Measurements of the power of strong nuclear interaction in solids
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One of the fundamental goals of subatomic physics is to understand the structure and behavior of strongly interacting matter
of its basic constituents, quarks and gluons. Quantum chromodynamics (QCD) is the theory of the strong interaction,
responsible for binding quarks through the exchange of gluons to form hadrons (baryons and mesons). Up to now high energy
electron (muon) scattering provides investigation into the structure of the proton and the neutron, together known as nucleons,
as well as strong nuclear force. Recently it was shown the direct dependence of the energy of interband transition Eg in solids
(for example LiHxD1-x crystals) on the strong nuclear interaction. The present report is devoted to advance description of the
experimental results demonstrated indicated above dependence. In our experiments we have investigated the low-temperature
optical spectra (reflection - Fig. 1 and luminescence) of LiHxD1-x crystals (0< x< 1) which differ by term of one neutron from
each other. The mirror reflection spectra of mixed and pure LiH and LiD crystals cleaved in liquid helium are presented in
Figure 1. All spectra have been measured with the same apparatus under the same condition. As the deuterium concentration
increases, the long-wave maximum (n=1S excitons) broadens and shifts towards the shorter wavelengths (analogous the shift of
zero - phonon line in luminescence spectra). Figure 2 shows the concentration dependence of interband energy transition Eg. We
can see that the value of Eg increases with increase of the power of strong interaction. Points derived from the reflection spectra
are indicated by crosses, and those from luminescence spectra by triangles. The straight dashed line is the linear dependence of
Eg in the virtual crystal model, and the solid line corresponds to calculation using polynomial of second degree. The obtainable
experimental results are allowed to the next conclusions. Nonlinear dependence of electron excitations (excitons) on the power
of strong nuclear interaction. We should take into consideration the strong interaction in quantum electrodynamics (QED) for
description of the dynamics of electron excitations in solids.
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