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Quantization of LQCD
Gauge invariant correlation function

Lattice action

hO1(x1) . . . On(xn)i =
1

Z

Z
D[U ]

Z
D[ , ]

⇥ O1(x1) . . . On(xn)exp
�
�SF [ , , U ]� SG[U ]

 
<latexit sha1_base64="IOGe/uoAzli8Z38yvyq8JRwkj9A="></latexit><latexit sha1_base64="IOGe/uoAzli8Z38yvyq8JRwkj9A="></latexit><latexit sha1_base64="IOGe/uoAzli8Z38yvyq8JRwkj9A="></latexit><latexit sha1_base64="IOGe/uoAzli8Z38yvyq8JRwkj9A="></latexit>

Z =

Z
D[U ]

Z
D[ , ]exp

�
�SF [ , , U ]� SG[U ]

 
<latexit sha1_base64="Mnsf0WLeTRlrqzRf/GSg+irYIhk="></latexit><latexit sha1_base64="Mnsf0WLeTRlrqzRf/GSg+irYIhk="></latexit><latexit sha1_base64="Mnsf0WLeTRlrqzRf/GSg+irYIhk="></latexit><latexit sha1_base64="Mnsf0WLeTRlrqzRf/GSg+irYIhk="></latexit>



QCD path integral
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Grassmann numbers

Haar measure



Fermi statistics and Grassmann numbers
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Fermion determinant
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Fermi statistics and Grassmann numbers

Fermi statistics <—> antisymmetry 
interchange quantum numbers
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Grassmann numbers

Zinn-Justin: Quantum Field 
Theory and Critical Phenomena
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Derivatives
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Integration
Keep properties of integration in      N
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Hopping parameter



Lattice fermions
Clover fermions


Staggered fermions


Wilson twisted mass fermions 


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

Sheikholeslami, Wohlert: 1985

Lüscher et al.: 1996,1997 

Kogut, Susskind: 1975

Frezzotti, Grassi, Sint, Weisz: 2001

A.S.: 2007

Narayanan, Neuberger: 1992-1994

Kaplan: 1992 - Shamir: 1993


Neuberger: 1998 - Lüscher: 1998

Hasenfratz, Niedermeyer: 1993- Hasenfratz:1998
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