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Chiral EFTtor few nucleons a la Weinberng
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«® use GPT to calculate irreducible contributions —

' (Vegg) = 7+ X+
to the amplitude ( = nuclear forces) N ; ey
<® sum up enhanced reducible contributions via 3 —,/V“v_ﬂh_(\? \)
solving the corresponding dynamical equation T ( : )

Structure of the chiral nuclear forces A Vs
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v parametrized G-symm constrained \/ ;

Derivation of the potential

_ _ - time-ordered perturbation theory,
N =0 but [7]#0 and -- # 0 unitary transformation,
o Smatrix based, é
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Notice: nonperturbative renormalization of the Schrédinger equation still under investigationé
Birse, Gegelig Harada vanKolck, Nogga PavonValderrama, RuizArriola, é



Few~nucleon forcesimchiral EFIT

Twonucleon force Threenucleon force .  Fournucleon force
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2 nucleon force > 3 nucleon force > 4 nucleon force ...




Nucleonnucleon force wpttoNNLO

Ordonez eéerar&alCoom946,94;, RKRAVsett, E@iKaadkcesd OQHgasdal.603; €

Chiralexpansionfor the 2N force: V= Vi +Via+ Vol + O+ é
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renormalization of Eexchange 7 LECH renormalization of contact terms leading 2-exchange
& N2LO: ¢t ot SR |
. ( -<— renormalization of ¥exchange o ~.| —<— subleading/-exchange
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</
renormalization of Eexchange 15 LEC renormalization of contact terms
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+ 1/m and isospin-breaking corrections



Neutronproton phase shiifts wpttoNNLO n_eV
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Deuteron binding energy & asymptotic normalizations Aand |

Entem & Machleidt, E.E. &Vieil3ner, see alsoPavonValderrama& RuizArriola (infinite |jdframework)



