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How to observe vacuum decay in low-energy
heavy-ion collisions

It is known that in slow collisions of two bare nuclei with the total charge number exceeding the critical value,
Z_1+Z_2 > Z_c =173, the initially neutral vacuum can spontaneously decay into a charged vacuum and two
positrons. The detection of spontaneous emission of positrons would be a direct proof of this fundamental
phenomenon. However, the spontaneous emission of positrons is usually masked by the dynamic (induced)
emission of positrons, which is caused by a rapidly changing electric field created by colliding nuclei. For
many years, it was believed that vacuum decay can only be observed in collisions with nuclear sticking, when
the nuclei are bound for a period of time due to nuclear interactions. But to date, there is no evidence that
nuclear sticking occurs in such collisions of heavy ions. In our recent papers [1-4] it has been shown that
vacuum decay can be observed without any sticking of nuclei. This can be done by measuring the probabilities
of the creation of positrons or positron spectra for a given set of nuclear trajectories. The results of this study
will be presented in the talk.
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