a-clustering in heavy nuclei ''>124Sn probed with (p,pa) reaction
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Alpha decay has been known since the very early years of nuclear physics,
which is generally described as the quantum tunneling of preformed a particles [1].
Despite the essential role in understanding the a decay process, there is so far no
clear experimental evidence reported for the existence of a clusters in heavy nuclei
[2]. Recent generalized relativistic density functional (gRDF) calculations suggest
that a-clustering occurs at the low-density surface of heavy nuclei, which may
explain the origin of a particles in the alpha decay process [3,4]. According to the
gRDF calculation, there is also close correlation between surface a-clustering and
neutron-skin thickness in heavy nuclei and as a consequence the a-clustering strength
in tin isotopes (!'?24Sn) decreases monotonically with increase of the neutron
number [4]. If confirmed, this will further impact our understanding of the density
dependence of the symmetry energy in the nuclear equation of state [3,4].

We recently carried out direct measurements on a-clustering strength at the
surface of tin isotopes !12:116:120.124Q by using quasi-free (p,pa) reaction at the WS
beam line of RCNP, Osaka. The scattered protons and alpha particles were recorded
in coincidence by the Grand Raiden and LAS spectrometers. The a-clustering
strengths were then deduced from the measured (p,pa) cross sections. In this talk,
the results of the experiment will be presented.

[1] G. Gamow, Z. Phys. 51(1928) 204.

[2] C. Qi, Prog. Part. Nucl. Phys. 105 (2019) 214.
[3] S. Typel, et al., Rev. C 81 (2010) 015803.

[4] S. Typel, Phys. Rev. C 89 (2014) 064321.



