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1 Belle Collaboration, at the High Energy Accelerator Research
Organization (KEK)
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3 Wick order (normal ordering)
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Calculation of Binding Energy, Mass Spectrum, Spin-Orbit Coupling,
Wave Function Shape, and Energy Level Splitting are among the key
challenges in hypernuclear physics. Currently, there is no
comprehensive and practical method available for determining the
aforementioned parameters in both light and heavy hypernuclei.
Moreover, the existing relations and accessible frameworks in
hypernuclear physics do not adequately reflect the relativistic effects
of interactions on all physical parameters of the bound structure.
Alternatively, a complementary and precise perspective on these
effects is lacking. Given the significance of this topic, this article
analyzes these challenges in hypernuclei based on the principles of
qguantum field theory, the oscillator representation method, and the
normalization of creation and annihilation operators. The proposed
approach, considering the relativistic effects of the bound system, is
introduced as the Mass-Potential Coupling Extension for calculating
the key hypernuclear parameters. The most significant theoretical
achievement of this paper is the inclusion of relativistic corrections
on both the mass and the interaction potential of hypernuclei, which
have not been addressed in this manner in prior research studies.
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