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Synthesizing new isotopes far from the line of β-stability and studying their decay properties is one
of the frontiers in present-day nuclear physics. However, mapping the boundaries of nuclear land-
scape is exceptionally challenging due to the tiny production cross sections and short half-lives of
nuclei. In this work, the fusion-evaporation reaction 40Ca+175Lu aimed at synthesizing new neutron-
deficient protactinium isotopes was investigated at the newly constructed China Accelerator Facility
for Superheavy Elements. The cross sections for the xn and pxn evaporation channels were measured.
At a beam energy of 212 MeV, a new isotope 210Pa produced through the 5n evaporation channel
was identified for the first time. The measured α-decay properties of 210Pa allow us to extend the
α-decay systematics and test the predictive power of selected theoretical models for the heavy nuclei
near the proton drip line.
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Based on fundamental studies [1,2], a phenomenological model was proposed [3], which takes
into account Coriolis mixing of the ground (gr), β -, γ - vibrational, and Kπ = 1+ bands. It was
shown that the mixing effect is strongly manifested in the energy levels of the β - and γ - band and
leads to significant deviations from the adiabatic theory of interband transitions from the β - and γ
- band levels.

Deviations from the adiabatic theory in the energies of the ground-state band are observed at
high spins, which is associated with its mixing with other rotational bands. In the first-order ap-
proximation of perturbation theory, the Coriolis force mixes the states of the ground band with
levels of bands that possess specific quantum characteristics. To date, such states have been exper-
imentally identified in many even-even nuclei, with excitation energies of approximately E1 ≈ 2.5
MeV.

In this work, to study the moment of inertia and the energy levels of the ground rotational band,
we use the two-parameter Harris formula [2] and a phenomenological model [3], taking into account
only the Coriolis mixing between the ground band and experimentally known bands. This model
framework provides a more accurate description of the rotational energy spectrum of the ground
band beyond the rigid rotor approximation.

Calculations were performed for even isotopes of 222−232Th, 232U, 236−246Pu, 242−248Cm,
248−250Fm, and 252−254No. Theoretical predictions are systematically compared with available ex-
perimental data and with the results of previous models [4,5]. The comparison, presented in Figure
1, shows that the theoretical values obtained from our model are in good agreement with experi-
mental results, especially regarding the effective moment of inertia. This agreement confirms the
validity and reliability of the proposed model in describing the collective behaviour of the nuclei
under study.
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