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Quantization of LQCD

Gauge invariant correlation function
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QCD path integral
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Fermi statistics and Grassmann numbers
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Fermi statistics and Grassmann numbers
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Grassmann numbers
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Derivatives
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Integration
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Integration
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Linear change of variables
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Gaussian Integrals

2N generators MMy 1=1,...,N



Gaussian Integrals

Sources
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Wick's theorem
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Fermion action

Wilson 1974
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Covariant derivatives
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Fermion action

Wilson 1974
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Wilson fermions

Wilson 1974
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Doublers
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Additional states with energy = mass




Wilson-Dirac operator
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Free-quark two-point functions

(Dw + m)1 IT(0) = "o

5 . m/a d4p eipx
l (z)! (0) = /!W/a 2V in+ %aﬁ2+ i




1 —i p+ M(p)

i p+Ltap® +m P4 M(p)?

Poles Po= %i! (p)




Wilson fermions

Wilson 1974
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Wilson fermions

Wilson 1974
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Lall"l' | ce Fe ™ | ONS  incomplete list

®» Clover fermions Sheikholeslami, Wohlert: 1985
Luscher et al.: 1996,1997

@ Staggered fermions Kogut, Susskind: 1975

@ Wilson twisted mass fermions

Frezzotti, Grassi, Sint, Weisz: 2001
A.S.: 2007

® Ginsparg-Wilson fermions: Neuberger,
domain-walls, perfect action, chirally

improved
Narayanan, Neuberger: 1992-1994

Kaplan: 1992 - Shamir: 1993
Neuberger: 1998 - Luscher: 1998
Hasenfratz, Niedermeyer: 1993- Hasenfratz:1998




