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Lattice EFT as an access to many-body  physics

Nucleon-Nucleon scattering within Lattice EFT

Applicationto dilute neutron matter & light nuclei

Conclusion & Outlook 

ChPTandlow energyQCD

Nuclear forces in chiralEFT

Convergence of nuclear forces and the role of -̀isobar

Summary & Perspectives

Outline



Nucleon-Nucleon forces

Phenomenological description by Meson-exchange

H. Yukawa (1935)

Boson-Exchange Models as basis for NN-force

Highly sophisticated  phen. NN potentials

Excellent description of many experimental data

Connection to QCD is unclear

QCD Interpretation of NN forces ChiralEFT Interpretation of NN forces

NN force as residual strong 
interaction between hadrons  

At low energies NN force dominated by
Goldstone Boson dynamics + short range int.

Underlying QCD symmetries implemented
by construction

Systematic perturbativedescription
of few nucleon potentials 

Model independent treatment
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ChPT and low energy QCD

Spontaneous + explicit (by small quark masses) breaking of chiral symmetry in QCD 

Existence of light weakly interacting Goldstone bosons

Systematic description of QCD by ChPT in low energy sector
( low momenta                                  ) 

Chiral Perturbation theory (ChPT)
Expansion in small momenta and masses of Goldstone bosons


