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2Dipartimento di Fisica, Università di Milano, Via Celoria 16, 20133 Milano, Italy.

3School of Physics and Astronomy, University of Minnesota, Minneapolis, Minnesota 55455
4Departamento de Fisica Aplicada III, Universidad de Sevilla, Escuela Superior de Ingenieros,

Sevilla, 41092 Camino de los Descubrimientos s/n, Spain. and
5The Niels Bohr Institute, University of Copenhagen,

Blegdamsvej 17, 2100 Copenhagen Ø, Denmark.

Arguably, the greatest achievement of many–body physics in the fifties was that of providing the
basis for a complete description and a thorough understanding of superconductivity in metals.
At the basis of it one finds BCS theory and Josephson effect. The first recognized the central
role played by the appearance of a macroscopic coherent field -usually viewed as a condensate of
strongly overlapping Cooper pairs-, the quasiparticle vacuum. The second realized that a true gap
is not essential for such a state of matter to exist, but rather a finite expectation value of the pair
field. Consequently, the specific probe to study the superconducting state is Cooper pair tunneling.
Important progress in the understanding of pairing in atomic nuclei may arise from the systematic
study of two–particle transfer reactions. Although this subject of research started about the time
of the BCS papers, the quantitative calculation of absolute cross sections taking properly into
account the full non–locality of the Cooper pairs (correlation length much larger than nuclear
dimensions) is still an open problem.
We present in this talk the results obtained within a second order DWBA framework for two–
nucleon transfer reactions around the Coulomb barrier induced both by heavy and light ions. The
calculations were done using a computer code developed for this purpose including the sequential
and simultaneous contributions to the process, with microscopic form factors which take into
account the relevant structure aspects of the process, such as the nature of the single–particle
wavefunctions, the spectroscopic factors, and the interaction potential responsible for the transfer.
Reasonable agreement with the experimental absolute values of the differential cross section is
obtained without any parameter adjustment (see Figure 1).
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FIG. 1: Di!erential cross section for the reaction 110Sn(p, t)112Sn at 26 MeV (solid line) compared with
the experimental results from [1](solid dots). No parameter has been adjusted to reproduce the absolute
value of the cross section. We also show the contribution of the simultaneous transfer of the two neutrons
(dashed line).
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