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In nuclear reactions induced by low-energy charged particles, atomic electrons can participate in the process
by screening the nuclear charge and so, effectively reduce the repulsive Coulomb barrier. Consequently, the
measured cross section is enhanced by an effect called electron screening. In numerous experiments, different
research groups [1-4] obtained extremely high values of electron screening, that are in several cases (depend-
ing on target-nuclei environment) more than an order of magnitude above the prediction based on available
theoretical model [5].

Nevertheless, even as a considerable amount of experimental data was collected over the past twenty years,
a suitable theory, which can give an explanation of this effect, has not yet been found. However, electron
screening is very important in nuclear astrophysics. For nucleosynthesis calculations, precise reaction rates
should be known at very low energies. At these energies charged-particle-induced reaction cross sections
become difficult to measure due to their sharp drop with decreasing energy. Nowadays, the energies of astro-
physical interest can only be reached in underground laboratories with high-current low energy accelerators
[6]. In spite of that, even when the lowest energies are reached, the measurements do not give the nuclear
cross section, since the reaction rate in the laboratory is always influenced by the atomic electrons that sur-
round the reacting nuclei. This is a problem since we do not expect that the electron screening effect observed
under laboratory conditions should be equal to the electron screening in stars.

Trying to understand this process, the effect of electron screening has been investigated by our group for
already several years [7-9]. We measured the highest value of electron screening in a graphite target. The
measured value is about a factor of 50 above the adiabatic limit prediction and much higher than any potential
measured so far. Further, our results pointed out that the Z dependence of the screening is even higher than
Z2 instead of expected linear dependence. This rules out the theory based on static electron densities. In order
to explain our data, we proposed a new model assuming that an electron is caught in the attractive potential
of the two approaching nuclei, similar to the potential of the hydrogen molecular ion [8]. An overview of
previous research works on this topic, same as our latest results will be presented.
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