8.2. Nucleon and cluster transfer in reactions with the ⁹Be nucleus
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Abstract
The report presents the results of a series of studies [1-5] focused on investigating the structural characteristics of the weakly bound 9Be nucleus in nucleon and cluster transfer reactions. This research series includes the results of experimental investigations on nucleon and cluster transfer in reactions involving various projectile nuclei on a 9Be target: 6Li+9Be [1], 3He+9Be [2], d+9Be [3] and their theoretical interpretation [4-5]. The experiments were conducted at the FLNR JINR (Dubna, Russia) and the Nuclear Physics Institute (Řež, Czech Republic). The primary objective was to study the manifestation of the cluster structure of 9Be in these reactions. The analysis of the measured angular distributions confirms the following single-cluster transfers from the 9Be nucleus: 5He cluster in the 9Be(d,4Не)7Li reaction channel at backward angles [3]; triton cluster (t) in the 9Be(3He,6Li)6Li reaction channel [2]; deuteron cluster (d) in the 9Be(d,4Не)7Li reaction channel at forward angles [3]; dineutron cluster (2n) in the ⁹Be(⁶Li, ⁸Li)⁷Be reaction channel, also neutron transfer in the 9Be(6Li,7Li)8Be reaction channel [1]. Sequential transfers of a neutron and a dineutron cluster contribute significantly to the cross section of the 9Be(3He,6Li)6Li reaction channel, while in the 9Be(3He,6Li)6Li channel, sequential transfers of a neutron and a deuteron cluster play a significant role [2].

A theoretical justification for the structure of the 9Be nucleus has been proposed [4-5], suggesting that, in addition to the most probable configuration with a valence neutron between α-clusters, other configurations such as α+5Не and the formation of nucleon clusters 2n, d, t, and 3He are also possible. This explains the transfer of such clusters alongside the neutron in the studied reactions.
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