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The dynamical approach based on numeric solution of the time-dependent Schrödinger equation [1 � 3] was
applied to the description of adiabatic and diabatic rearrangement of nucleons in reactions of light nuclei
3,6He, 9,11Li with heavy nuclei. For example, adiabatic and diabatic evolution of the probability density
for the protons of the 3He nucleus in the collision with the 45Sc nucleus is shown in Figure. Experimental
data on fusion, nucleon transfer and total reaction cross sections for reactions 3,6He + 197Au, 3He + 194Pt
[4, 5], 3,6He + 45Sc [6, 7], 9Li + 28Si [8], and 11Li + 28Si were analyzed. The results of calculation of cross
sections AXN(3,6He, …)A+1XN+1 and ZXN(3He, …)Z+1XN-1 taking into account neutron transfer and fusion-
evaporation processes are in agreement with experimental data. The results of calculations of multinucleon
transfer in reaction 40Ca + 128Sn are also in agreement with experimental data [9].

Figure. Evolution of the probability density for the protons of the 3He projectile nucleus in the collision with
the 45Sc target nucleus at different values of the center-of-mass energy and the collision impact parameter b:
adiabatic rearrangement of the probability density for the slow collision at = 6 MeV, b = 0 (a, b, c), diabatic
rearrangement of the probability density for the fast collision at = 35 MeV, b = 7 fm (d, e, f). Radii of circum-
ferences equal the effective radii of nuclei. The course of time corresponds to the panel locations from left to
right (a-b-c), (d-e-f).
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