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Project Summary:

Approximately half of the nuclei in the universe that are heavier than iron are produced through
rapid neutron capture process (r-process) nucleosynthesis involving neutron-rich nuclei far
from the stability. The properties of these nuclei are crucial for understanding the origin of
heavy elements. Notably, the masses of neutron-rich nuclei in N=126 region directly influence
the pattern of the r-process element abundance peak around A = 195, as well as the synthesis
of actinides. However, the lack of experimental data in this region leads to significant
uncertainties in the calculations of r-process abundance.

In this project, the research team will establish a novel mechanism Multi-neutron Transfer
(MNT) reaction to discover numerous extremely exotic nuclei located in N=126 region relevant
to r-process paths, which could be realised at the new-generation facility High-Intensity Heavy-
ion Accelerator Facility (HIAF) in Guangdong China with its world’s most intense >**U beams.
The masses of these unexplored neutron-rich isotopes will be precisely measured by HKU’s
multi-reflection time-of-flight mass spectrograph coupled to IMP’s cryogenic gas cell system.
The project would allow to access a “big land” of unexplored neutron-rich isotopes which are
inaccessible in any of the other facilities worldwide, providing crucial data for addressing the
quest of nucleosynthesis and the origin of heavy elements in the universe.
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