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Outline

Lattice QCD 101

Hyperon spectroscopy

Hyperon axial charge couplings

Hyperon EM form factors

Strangeness in the nucleon

Hyperon semileptonic decays
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Physical observables are calculated from the path integral

Lattice QCD
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Strong coupling regions: expansion no longer converge

Lattice QCD is a discrete version of continuum QCD theory

Numerical integration to calculate the path integral

Take aŸ 0 and VŸ Ð in the continuum limit

Uɛ(x)

ɣ(x)

ɣ(x+ɛ)
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Symanzik Improvement
Order-by-order in a improvement of the action and operators 

Systematic error due to discretization under control

Gauge actions
Most gauge actions used today are O(a2) improved

Small discretization effects (~O(ȿ3
QCDa3)) due to

gauge choices

Fermion actions
Most fermion actions are only O(a) improved (O(ȿ2

QCDa2))

Differences are benign once all systematicsare included

Different choices of fermion action are confined by limits of 

computational and human power + by personal interest

Commonly known actions: Domain-wall fermions, overlap fermions, 

Wilson/Clover fermions, twisted-Wilson fermions

Lattice Actions
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Not -So-Conventional Choicesé

Mixed Action

Example: Staggered sea with domain-wall valence

Staggered: Relatively cheap for dynamical fermions but nightmare for 

baryonic operators 

DWF: chiral symmetry preserved on finite a; good for spin physics and 

weak matrix elements

Anisotropic Wilson/Clover

Wilson/Clover fermions with broken space/time symmetry

Lattice spacing at < ax,y,z

Complicated but useful

for excited-state physics
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