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Introduction

Motivation

Hadron physics of QCD phase transition

+

use �nite temperature lattice QCD

�Charmomium

� mass shift near T

c

� J/ suppression above T

c

�Light Hadrons

�mass shift near T

c

�existence of bound state above T

c

�chiral restoration

Di�culties

�T ! large, N

t

(d.o.f. in t-direction)! small

) Anisotropic lattice(more info. about t-direction)

�Remove O(a) e�ect

) Clover quark action
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Anisotropic Lattice

Detailed information in t-(temperature) direction

) Anisotropic lattice

Iso-Latt Fig.

Aniso-Latt Fig.
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Lattice Actions

Gauge �eld action:
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Heavy quark action:

)Fermilab (Clover) action

on Anisotropic lattice

Clover action : Sheikholeslami,Wohlert('85)

Fermilab action : El-Khadra,Kronfeld,Mackenzie('97)
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Calibration

Find 

F

(and �

s

) which gives �

F

= �

�Anisotropy of gauge �eld : �

� = a

s

=a

t

determined from Wilson loops

�Anisotropy of quark �eld : �

F

use Dispersion Relation of meson

�Dispersion Relation

�

2

F

=

1

2

^

~

P

2

coshE(~p)�coshE(0)

^

P

i

= 2 sin

P

i

2

�Meson correlator
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Simulation Parameters

Gauge �eld:

�Quenched lattice

� 12

3

�N

t

, � = 5:68,  = 4:0

N

t

=72(T ' 0), 20(T< T

c

), 16,12(T> T

c

)

� ]Conf=60 � Anisotropy:� = a

s

=a

t

= 5:3(1)

� Cut-o�: a

�1

s

=0.85(3)GeV, a

�1

t

=4.5(2)GeV

from heavy quark potential

Heavy quark �eld:

�Hopping parameter and bare Anisotropy

�Calibration(N

t

= 72; ]conf.=20)

�

s

= 0:10; 

F

= 3:8; 3:9

�T 6= 0(]conf.=20)

�

s

= 0:10; 

F

= 3:8

�Mean-�eld(Tadpole) improvement
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' 3:6 in MF improvement
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Summary

�Anisotropic Fermilab action

�Calibration with Dispersion Relation

�Measure charmonium mass

�

F

is consistent with that in MF improvement

�mass : very sensitive to 

F

�Unclear result for N

t

= 20; 16; 12

!variational analysis

Future Plan

�More detailed analysis of m

J= 

,etc..

�Light quark with clover action

(mass shift,chiral restoraion,etc..)

�Fine Lattice

�Dynamical Quark
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