
Discussion on
Universality of quenched QCD

Wilson vs. KS

Sinya AOKI
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S. Aoki (Lat2000)

P. Hasenfratz (Lat2001)テLarge scaling violation of KS ?スト

KS

Wilson

Clover

mPS/mV = 0.5



K. Jansen (Lat2003)
mPS/mV = 0.7

a + a
2

a
2 “perform a precise 

scaling analysis for 
various fermion action 
in the quenched 
approximation”
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 for mPS/mV = 0.5

quenched comparison

unimp glue + unimp stagg
unimp glue + Wilson

imp glue + imp stagg (asqtad)
perfect action

CL linear Wilson
CL all

mPS/mV = 0.5

Davies, Lepage, Niedermayer, Toussaint (Lat2004)
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“all current quark 
formalism give the same 
answer for nucleon and 
rho masses”
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Hasenfratz, Juge, Niedermayer (hep-lat/0411034)
x = mPS/mV

Wilson(CP-PACS)

Fixed Point

Chirally Improved

2.4 fm
1.8 fm
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S. Aoki (Tsukuba 2004)

mPS/mV = 0.5

KS

Wilson

Clover

FP

Combine

Need more study !



Staggered quarks
1. 4-th root problem ?

2. Valence problem ?

(detD)1/4

q
a,f

α,t(x)

color(1-3) flavor

spinor(1-4) taste(1-4) 

S =
∑

x,f

q̄a,f
α,t (x)

[
Dµ(γµ ⊗ 1) + D2

µ(γ5 ⊗ tµt5)
]ab

αβ,ts
qb,f
β,s(x)

(1 − Nf )


