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Microscopic quantum many-body calculations using realistic two-nucleon
interactions have not been able to quantitatively reproduce basic properties of atomic nuclei, such as
saturation. Although three-nucleon forces have been supposed to be taken into account, previous studies
have had to rely on phenomenological adjustment. Chiral effective field theory, which enables the
systematic introduction of three-nucleon forces consistent with its two-nucleon forces, has changed the
situation. In this study, 1 first introduce effective two-body interactions by folding one-nucleon
degrees of freedom of the three-nucleon force in nuclear matter, and then investigate their effects in
lowest-order Brueckner theory. The description of nuclear saturation properties is shown to be much
improved, and in addition the strength of spin-orbit interaction, which is essential for explaining the
nuclear shell structure, is enhanced to account for the empirical strength.
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