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" Exploring the Nature of Matter
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+ Lattice QCD 101
+ Hyperon spectroscopy

+ Hyperon axial charge couplings

+ Hyperon EM form factors

# Strangeness in the nuc

+ Hyperon semileptonic c
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Lattice QCD

+ Physical observables are calculated from the path integral
(0|0 (3,20, A)|0) = /[dA] [d][d] O, b, A)e i [ d*z £3%°(,A)

+ Strong coupling regions: expansion no longer converge
+ Lattice QCD is a discrete version of continuum QCD theory
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+ Numerical integration tgalculate the patimtegral
¥ TakeaY 0 VW db in the continuu
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Lattice Actions

+ Symanzik Improvement
+ Orderby-order ina improvement of the action and operators
+ Systematic error due to discretization under control

+ Gauge actions
¥+ Most gauge actions used today @@?) improved
+ Small discretization effects Gfs -pa°)) due to
gauge choices
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+ Fermion actions
¥ Most fermion actions are on{®(a) improved O(S §cpa?))
+ Differences are benign once gjistematicsare included
+ Different choices of fermion action are confined by limits of
computational and human power + by personal interest
+ Commonly known actions: Domaimall fermions, overlap fermions,
Wilson/Clover fermions, twistetlVilson fermions

g‘
5
:
=
.iz.
._:cé
3
a

. —
-\~

]
]
'

HueyWen Lind BEACH 2008




Not-So-Conventi onal C

+ Mixed Action
+ Example:Staggered sea with domaivall valence

+ StaggeredRelatively cheap for dynamical fermions but nightmare for
baryonic operators

+ DWHF: chiral symmetry preserved on finitegod for spin physics and
weak matrix elements

+ Anisotropic Wilson/Clover
+ Wilson/Clover fermions with broken space/time symmetry

+ Lattice spacing, < a,, ,

+ Complicated but usefu

for excitedstate physic
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