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The history of element synthesis (Z>92) began with the discovery of 93Np in 1940. Since then, elements up to
118Og have been officially recognized. The superheavy elements from 114Fl to 118Og were first successfully
synthesized directly using a 48Ca projectile. However, this approach is considered impractical for element
119 due to the extreme difficulty in producing a viable target of 99Es. Therefore, reactions with new projec-
tiles (22Ti, 23V, 24Cr) must be explored. However, the fusion mechanisms for these reactions remain poorly
understood largely due to the complexity of the compound nucleus formation process. As these dynamics
cannot be directly observed experimentally, indirect methods are required. D. J. Hinde et al. offered such an
approach, gaining insights from the Mass-Angle Distribution (MAD) —the correlation between fission frag-
ments and their scattering angles[1]. Our research aims to theoretically reproduce these MADs. This will
facilitate a systematic evaluation of heavy-ion reactions and ultimately allow for predictions in unexplored
reaction systems.
For this analysis, we employ a dynamical model that determines the nuclear shape and its corresponding po-
tential based on the liquid drop model and shell effects. By solving the Langevin equation, this model traces
the time evolution of the nuclear shape from fusion through to fission[2,3].
We perform calculations to reproduce the experimental results of ref. [4] and analyze the shape evolution
leading to compound nucleus formation.
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