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Outline

Lattice calculationsé

ÅLattice effective field theory for nucleons

ÅPionexchange and auxiliary fields

ÅPhase shifts on the lattice

ÅResults:  Dilute neutron matter

é and the question of universality

ÅLow-energy universality

ÅUniversality in higher partial waves

ÅEffective range for general d and L

ÅCausality and generalized Wigner bounds

Part I

Part II
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Lattice EFT for nucleons



Accessible by 

Lattice EFT

early

universe

gas of light

nuclei

heavy-ion

collisions

quark-gluon

plasma

excited

nuclei

neutron star core

nuclear

liquid

superfluid

10-110-3 10-2 1

10

1

100

rNr[fm-3]

T
[M

e
V

]

neutron star crust

Accessible by 

Lattice QCD
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Construct the effective potential order by order

Χ

Solve Lippmann-Schwinger equation non-perturbatively

Weinberg, PLB 251 (1990) 288; NPB 363 (1991) 3
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ChiralEFT for low-energy nucleons
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Ordonez et al. ô94; Friar & Coon ô94; 
Kaiser et al. ô97; Epelbaum et al. ô98,ó03; 
Kaiser ô99-ô01; Higa et al. ô03; é
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Nuclear
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Effective

Field Theory
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Leading order on lattice
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Next-to-leading order on lattice
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Computational strategy


