Scientists present new measurements of f3-
delayed two-proton decay of 27S

June 24 2021, by Zhang Nannan

Coulomb barrier

¢ ¢ jrg Protons

Energy

Distance to center of nucleus

Fig. 1. The quantum tunnelling process of two-proton decay. Credit: SUN Lijie

Two-proton decay is a quantum tunneling process. The tunneling
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probability depends on the available energy and the height of the
Coulomb barrier, which in turn depends on the nuclear charge Z
(number of protons). Two-proton emission is a typical three-body
breakup process, including the daughter nucleus and two protons, in
which pairing correlations play an important role. Therefore, a detailed
study of two-proton emission is of great significance for exploring the
open quantum system, pairing correlations and exotic nuclear structure.

Recently, researchers at the Institute of Modern Physics of the Chinese
Academy of Sciences (CAS) and their collaborators carried out
measurements for B-delayed two-proton emission (32p) of the proton
drip-line nucleus 'S at the National Laboratory of Heavy Ion Research
Facility of Lanzhou (HIRFL). For the first time, they have measured the
proton-proton angular correlations of 7S B2p.

Researchers developed a state-of-the-art detection array for § decay
spectroscopy of nuclei far away from the valley of stability. This array
consists of three double-sided silicon strip detectors, three quadrant
silicon detectors and five Clover-type HPGe detectors at the Radioactive
Ion Beam Line in Lanzhou (RIBLL1), which can be used to measure the
energies, time and positions of the heavy ions and decay protons.

An energy peak at 6,372(15) keV with a branching ratio of 2.4(5)% was
identified as a two-proton transition via the isobaric-analog state in *'P to
the ground state of 25Al in the B decay of >’S. Two-proton angular
correlations of *’S B2p were measured by the silicon array for the first
time to study the mechanism of two-proton emission. Based on
experimental results and Monte Carlo simulations, it was found that the
main mechanism for the emission of 32p by 7S is of sequential nature.

The results were published in Physical Review C on June 15.
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https://phys.org/tags/emission/
https://phys.org/tags/decay/
https://phys.org/tags/experimental+results/
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Fig. 2. Distribution of the opening angle of two protons in the decay of *'S.
Credit: Review C

More information: G. Z. Shi et al, § -delayed two-proton decay of
S27 at the proton-drip line, Physical Review C (2021). DOL
10.1103/PhysRevC.103.1.061301
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