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Figure 1 Diagrams of NNLO three-body force, including two-m
exchange term (left), one-m exchange term (middle) and contact term
(right).
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Figure 3 (Color online) Calculated spectra and decay width (shade
regions) of #260, compared with available experimental data [22].
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Chiral three-body forces and nuclear first-principles studies

MA YuanZhuo, LI JianGuo, SUN ZhongHao, HU BaiShan,
ZHANG Shuang & XU FuRong

State Key Laboratory of Nuclear Physics and Technology, School of Physics, Peking University, Beijing 100871, China

Nuclear first-principles (or called ab initio) studies are the frontier of theoretical nuclear physics research for their
reliable predictions and the ability to guide experiments. It bridges low-energy nuclear physics and the fundamental
theory (quantum chromodynamics QCD) through the Chiral effective field theory. In past decades, ab initio methods
have gained great success, benefiting from developments of quantum many-body methods and computer hardware. Using
the innovative quantum many-body methods and the chiral potential that is fitted to low-energy nucleon-nucleon
scattering data, ab initio calculations have been pushed from the light mass nuclei to heavy mass nuclei, from well-
bound stable nuclei to weakly bound or unbound nuclei. During pasting years, we have been concentrating on exploring
two aspects in ab initio calculations: chiral three-body forces and continuum effects. Chiral three-body forces have been
shown to have broad influences on both the properties of finite nuclei and nuclear matter. Continuum effects are the key
ingredient in the calculations of weakly bound or unbound nuclei. This paper reviews the series of achievements that we
gained in the development of chiral three-body forces and ab initio Gamow shell model which takes the continuum
coupling into account.

first principles, chiral three-body forces, resonances, continuum, nuclei around driplines
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