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Light nuclei from fundamental interactions


Abstract 
            Chiral effective field theory (EFT) became a tool to explore the low-energy

regime of QCD. Recently, this framework was utilized to derive nucleon-  nucleon                                    (NN) and three-nucleon (NNN) potentials. It is a challenge and a necessity to apply        these potential to the description of light nuclei. Presently, the only approach capable to utilize these potentials in systems of more than four nucleons is the ab initio no-core shell model (NCSM). We performed large-scale NCSM calculations with the chiral NN+NNN potentials for A=3-13 nuclei on the parallel LLNL computers. In the talk, 
I will demonstrate that the chiral NN+NNN interactions improve the description of light nuclei compared to high-precision phenomenological NN potentials. At the same time, the NCSM calculations help determine the low-energy constants associated with the chiral NNN potentials and, thus, give feedback
to the chiral EFT.
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