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Nucleon pair transfer processes between superfluid nuclei in heavy ion reactions are considered as possible 
analogues of the transfer of Cooper pairs [1] of electrons through Josephson Junctions (JJ) [2]. A particular 
signature of this analogy concerns the dependence of absolute pair transfer cross sections on the number of 
transferred pairs [3-7]. In this talk, we present a novel approach to the study of the above analogy, based on 
the alternating current (ac) Josephson effect and associated electromagnetic radiation emitted in the process 
(see e.g. [8] and references therein; see also [9]), for which the consideration of one nuclear Cooper pair 
transfer, together with the corresponding one-nucleon transfer process, leads to a direct identification of the 
nuclear Josepson-like effect. It is based on the nuclear Cooper pair coherence length and on the γ-radiation 
emitted in the transfer process. 

Based on the seminal work of Montanari et al. ([9, 10]) carried out at the Laboratori Nazionali di Legnaro 
(LNL), where the absolute transfer differential cross sections of the reactions 116Sn +60Ni→62Ni+ 114Sn and 
116Sn+60Ni→61Ni+115Sn at a large variety of bombarding energies, from above the Coulomb barrier to well 
below it have been measured and analyzed in detail (G. Pollarolo) in terms of the semiclassical approximation 
and of microscopically calculated optical potential based on this last reaction formfactors, we will present 
predictions of the γ-angular distributions, analyzing powers and strength functions ([11, 12, 13]; see also [14]).  

In this work we implement the quantum mechanical description of the coupling of the electric dipole associated 
with the (2n)-transfer reaction process with the electromagnetic field, establishing the connection between the 
dynamics of the collision process and the number and energy dependence of the emitted γ photons, thus 
providing a robust quantitative signature of the (ac) Josephson-like nature of the phenomenon. Two important 
quantities emerge as conserved properties: the Cooper pair coherence length, and the length and orientation of 
the effective dipole associated with the two transferred neutrons. 

We will also comment on a most important result of our collaboration with the LNL (L. Corradi and S. Szilner), 
namely the recently performed first experiment specifically dedicated to test our predictions [15]. 

This work was performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National 
Laboratory under Contract DE-AC52-07NA27344 and was supported by the LLNL-LDRD Program under Project No. 
21-ERD-006. 
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