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It is well known that taking into account the quasiparticle- phonon interaction in the
particle- particle channel is very important for quantitative and qualitative understanding
of many phenomena both in odd and in even nuclei. However, the role of this interaction
in the particle- particle channel is known to a considerably smaller extent. For the
problem of nuclear superfluidity (pairing) this question was almost not studied on a
microscopic level. First of all it is great interest to investigate this question in the g2
approximation (g- is the collective phonon creation amplitudes) which is suitable for semi-
magic nuclei [1].

In the microscopic theory of nucleus only one mechanism of pairing is considered,
as a rule. This is the known Bardeen-Cooper-Schrieffer (BCS) mechanism. It contains a
particle- particle interaction, which is usually determined phenomenologically from
comparison with experimental data. This means that the phenomenological pp- interaction
contains the quasiparticle- phonon interaction in a non- explicit form, however in an
explicit and quantitative form it was not yet taken consistently into account for nuclear
pairing problem.

In Refs.[l], [2] main equations for the pairing gap have been formulated in the
above- mentioned approximation. These non-linear equations take into account two
mechanisms of nuclear pairing, namely one of the BCS type and the quasiparticle- phonon
mechanism in an explicit form.

In this work we solved these equations for the first time. We obtained that for the
semi-magic nucleus 120Sn mean quantities of contributions of the first and second
mechanisms are equal to 74% and 26% of observed pairing gap, respectively. Thus,
pairing, at least in semi- magic nuclei, has a mixed nature in the sense that it is caused by
both of these two mechanisms. The first one has volume origin while the quasiparticle-
phonon mechanism has mainly a surface origin.
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