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Two-center vibrational [1,2] and rotational states [2] of the closely located nuclei and
two-center nucleon states [1,3] in the coupled channel approach are used to study fu-
sion dynamics, cross sections and fine structure of the so-called barrier distributions.
For example, the probability flow across multidimensional barrier for 40Ca + 90Zr fu-
sion shows that peaks of the barrier distribution D(Ec.m.) [4] correspond to the most
populated two-surface vibrational states in vicinity of the barrier. The dynamics of the
outer neutron clouds in the time-dependent approach [5, 6] demonstrate that the for-
mation of the two-center nucleon states take place at sub- and near-barrier energies.
The transitions between the two-center levels with positive Q-values and relatively
large probabilities may be a microscopic validation of the empirical coupled channel
(ECC) model [7] and the quantum coupled-channels + empirical neutron rearrange-
ment (QCC + ENR) model [8].
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