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Relativistic ab initio in nuclear structure
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Relativistic ab initio in nuclear structure
" RBHF theory, cont’d
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Why relativity 3/15

~| Nuclear matter saturation properties successfully reproduced

with two-body force only
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~| Some non-relativistic phenomena have relativistic origins
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The nuclear matter studied with

relativistic Brueckner-Hartree-Fock theory




Theoretical framework

. Machleidt, et al., AdvNuclPhys19, 189 (1989)
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| Self-energy of in-medium nucleon with positive energy states (PESs)
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" Self-energy of in-medium nucleon with PESs
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Full Dirac space with both PESs & negative energy states (NESS)
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Symmetric nuclear matter 7/15

) ] S B Wang, et al., PhysRevC103, 054319 (2021)
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Symmetric nuclear matter /15

| Saturation properties
Coester line
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Asymmetric nuclear matter 9/15

S B Wang, et al., arXiv: 2203.05397

" The effective mass
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| Symmetry energy
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gravity
Neutron star

Strong force

weak

- Neutron star core matter in beta-equilibrium
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Neutron star properties

. . H Tong et al.,
~| Tolman-Oppenheimer-Volkov equations
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Neutron star properties

| Tidal deformability
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Relativistic Brueckner-Hartree-Fock (RBHF) theory
in full Dirac space is constructed

In the full Dirac space, the single-nucleon potentials can be
solely determined

In full Dirac space, asymmetric matter predictions agree with those
from projection method quantitively, such as Dirac mass splitting

RBHF in full Dirac space applied to neutron star

Full Dirac space predicts neutron star more compact for given
neutron star mass

Full Dirac space predictions also conform to neutron star universal
relations

® Accomplish more with RBHF theory
Three hole-lines Thermodynamically conserved RBHF theory
Three-body force & relativistic effect

© Development of novel relativistic approaches
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