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Introduction

Motivation

Hadron physics of QCD phase transition
Y

use finite temperature lattice QCD

oCharmomium
o mass shift near 7,
o J /1) suppression above T,

olLight Hadrons
omass shift near 1
oexistence of bound state above T,
ochiral restoration

Difficulties

oT — large, N¢(d.o.f. in t-direction)— small
= Anisotropic lattice(more info. about t-direction)

oRemove O(a) effect
= Clover quark action



Anisotropic Lattice

Detailed information in t-(temperature) direction

= Anisotropic lattice

Iso-Latt Fig.

Aniso-Latt Fig.



Lattice Actions

Gauge field action:
Se(B.7) = ¥ [CUs5(2) + AU 4()

x7Z7]

input(8,7)—>(as.§)

Heavy quark action:
=Fermilab (Clover) action
on Anisotropic lattice
Clover action : Sheikholeslami,Wohlert('85)
Fermilab action : El-Khadra,Kronfeld,Mackenzie('97)

Sr(ks, vr) = 2q(y) K[U](z,y)q(z)
KlU)(z,y) =1~— /ﬁls%[(f_l — %) Tyi + (€71 + 3)T-i]
(1 = 90) Tt + (1 +72)T]
—IQS%CBX_]) . B+ lﬁ)t%(ﬁE& B
Rt = YFRs

input(ks,7r)—>(mq,EF)
cp, cg Clover coefficients

T+u(33a y) = Uu(x)(s:z:-l—/l,y
T_M(Qf, y) — U,Lt(x T ﬂ)(sa:—/l,y



Calibration

Find v (and ks) which gives £ = €

oAnisotropy of gauge field : £
{=as/a

determined from Wilson loops

oAnisotropy of quark field : £p
use Dispersion Relation of meson

¢oDispersion Relation

52 _ 1 P?
™ 2cosh E(p)—cosh E(0)
P 2 8in 1;

oMeson correlator
o C(P,t) = £e™P7- (On(x) - O}(0))
-Pi:(%-kﬁ) ki€ Z
e C(P,t) — Z(p) - cxp{~E(p) -1}
t>1



Simulation Parameters

Gauge field:

oQuenched lattice
0122 x N, B = 5.68, v = 4.0

N=72(T ~ 0), 20(T< T.), 16,12(T> T},
o #Conf=60 o Anisotropy:£ = as/a; = 5.3(1)
o Cut-off: a;!=0.85(3)GeV, a;'1=4.5(2)GeV

from heavy quark potential

Heavy quark field:

oHopping parameter and bare Anisotropy

eCalibration(/N; = 72, ficonf.=20)
kg = 0.10, vp = 3.8, 3.9

o1 + O(ficonf.=20)
ks = 0.10,vp = 3.8

oMean-field(Tadpole) improvement
Uy = Up/uoy
Ugs, Uos - determined with plaquette

vr =~ 3.6 in MF improvement

cp = 1/udug,, cg = 1/ug,
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effective mass
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Summary

oAnisotropic Fermilab action

oCalibration with Dispersion Relation
oMeasure charmonium mass

oyr is consistent with that in MF improvement
omass : very sensitive to yp

oUnclear result for N; = 20, 16, 12

—variational analysis

Future Plan

oMore detailed analysis of M/ yp.etc..

oLight quark with clover action

(mass shift,chiral restoraion,etc..)
oFine Lattice

oDynamical Quark



