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Nucleon-nucleon interaction

Major open problem in nuclear physics: how to construct a
nucleon-nucleon (NN) interaction potential from first principles?
Pion dynamics is constrained by chiral symmetry
Effective Field Theory (EFT) → identify soft and hard scales, degrees of
freedom and relevant symmetries
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Standard quantum Monte Carlo simulations: pion degrees of freedom are
replaced with potentials
Our goal: to include explicit pion degrees of freedom in QMC simulations
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One-nucleon properties

Mass renormalization δM
Pion cloud distributions
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Two-nucleon properties

Long-range behavior → one-pion exchange
Physical two-nucleon systems: two neutrons and the deuteron
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(a) Deuteron

Our goal is to compute properties of light-nuclei with explicit pion
degrees of freedom
Currently, we are performing A = 3 and 4 calculations
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