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A great interest to problem is stimulated by inaugurating the heavy-ion synchrotron storage 
cooler ring combination SIS/ESR at GSI [1]. It’s known discovery (the ORANGE and EPOS 
collab. at GSI in Darmstadt) of the existence of narrow and unexpected e+ line in the positron 
spectra obtained from heavy ions collisions. Here a consistent unified quantum mechanics and 
QED approach is developed and applied for studying the electron- positron pair production (EPPP) 
process in the heavy nuclei (ions) collisions [2,3]. The positron spectrum narrow peaks as a 
spectrum of the resonance states of compound superheavy nucleus is treated. Resonance 
phenomena in the nuclear system lead to the structurization of the positron spectrum produced. The 
nuclear subsystem and electron subsystem has been considered as two parts of the complicated 
system, interacting with each other through the effective potential. The nuclear system dynamics 
has been treated within the Dirac equation. The quality of the modelling for nuclear potential may 
have a decisive importance. All the spontaneous decay or the new particle (particles) production 
processes are excluded in the zeroth order. To calculate the EPPP cross-section, we use modified 
versions of the relativistic energy approach, based on the Gell-Mann and Low formalism [2,3]. The 
calculation (with two-pocket nuclear potential) is carried out for the U+U system and led to 
principally the same physical picture as a calculation with one-pocket one [2], besides the 
appearance of some new peaks. The detailed analysis of calculation results for the process cross-
section at different collision energies (corresponding to energies of s-resonances of the compound 
U-U nucleus) is presented. In fig. the differential cross-section dσ(εs, E1)/dεs plotted against ε(1s)-
εs (in B MeV-1) for the nuclear subsystem collision energy E1 = 247.6 keV is presented.  
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