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What is ab Initio?
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Employing Lagrangians, Hamiltonians, or energy density functionals based on EFT principles and with degrees of
freedom such that it maximizes our predictive capabilities

A. Ekstrom, C. Forssén, and Hagen et. al., “What is ab initio nuclear theory”, Front. Phys. 11, 1129094 (2023)
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Do the same nuclear forces that explain free-space scattering experiments also explain the properties of finite nuclei
and nuclear matter when applied in nuclear many-body theory?

R. Machleidt, What is ab initio, Few-Body Syst. 64, 77 (2023)




7t m T FRNH1ETE BEH

o SNLIMAVT # MFEIZICTHEIER  schiavila et al, Phys. Rev. C 103, 054003 (2021)

A _y2
H o= Z Vi + Z (v + v + Z Vi

2m
i=1 N g i<j<k

FEAE PR AAE BL7ER: FERE={RMEE1ER.:

=Y Corbe (1 PP N4 Vo= DY 8o ) )

S.T / \ cyc

1
r-space cutoff: §4(r) = e~ IR Rr_o~151tm, R;_; ~ 1.8 fm, R, = 1.0 fm
T32R3




Spin-orbit interactions

® |mproving the leading-order Hamiltonian with a spin-orbit term
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e Determine the strength with the splitting in P-wave neutron-alpha scattering phase shifts
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