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Introduction

♠ Nature of QGP Excitations: Outstanding question in spite of long history of
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Introduction

♠ Nature of QGP Excitations: Outstanding question in spite of long history of
several investigations.

• Equation of State : T ≥ 3− 5Tc agrees with some weak coupling schemes.

• Quark Number Susceptibilities : Successful check on the schemes.

• Fate of J/ψ and other mesons above Tc & Viscosity (quenched QCD)  
strongly coupled QGP up to a few Tc.

• Screening Masses : T ≥ 2Tc : Close to Fermi gas of quarks.

• Flavour Correlations : CBS and CQS suggest quasi-quark behaviour.
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• Gavai and Gupta, Phys. Rev. D73, 014004 (2006)
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♣ We address the question of continuum limit of screening masses with overlap
fermions by extending our earlier work for Nt = 4 lattices to Nt = 6 and 8 at 2Tc

and by using cylindrical geometry.
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♣ We address the question of continuum limit of screening masses with overlap
fermions by extending our earlier work for Nt = 4 lattices to Nt = 6 and 8 at 2Tc

and by using cylindrical geometry.

♣ Number of pions and their nature intimately related to chiral symmetry on the
lattice =⇒ overlap fermions.

♣ Our earlier results (Lat ’01, PRD 65 (2002) 094504) showed that both

pseudoscalar and vector meson screening masses are close to the ideal gas values

for T ≥ 1.25Tc.
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Simulation Details

• Overlap Dirac operator D = 1−Dw(D†
wDw)−1/2, where (Dw) is Wilson-Dirac

operator (Dw).

• We computed y = M−1/2b by using the Zolotarev algorithm :

M−1/2b =
∑NO

l=1

(
cl

M+dl
b
)
, where cl and dl are computed with Jacobi elliptic

functions.
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Simulation Details

• Overlap Dirac operator D = 1−Dw(D†
wDw)−1/2, where (Dw) is Wilson-Dirac

operator (Dw).

• We computed y = M−1/2b by using the Zolotarev algorithm :

M−1/2b =
∑NO

l=1

(
cl

M+dl
b
)
, where cl and dl are computed with Jacobi elliptic

functions.

• NO defined by requiring a precision ε/2 for the approximation of 1/
√
z in a

domain 10 % larger than defined by min and max eigenvalue on a given
configuration, ε = 10−5.

• Typical NO ∼ 7− 8.
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♥ Multishift CG-inversion used.

♥ D(ma) = ma+ (1−ma/2)D ; Used 8 m/Tc from 0.008 to 0.8.
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♥ Multishift CG-inversion used.

♥ D(ma) = ma+ (1−ma/2)D ; Used 8 m/Tc from 0.008 to 0.8.

♥ Lattices used : 4× 102 × 16, 6× 142 × 24, 8× 182 × 32, 4× 123, and 6× 143.

♥ β values : 6.0625, 6.3384 and 6.55, βc for Nt = 8, 12 and 16 respectively.

♥ 20-25 Configurations separated by 1000 sweeps used.
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Our Results
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♣ On both Nt =6 and 8, cosh-like behaviour is seen.

♣ Ideal gas correlator very close in each case.
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♣ Pion seems to deviate from FFT much more than rho.
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♣ As a gets smaller, the pion deviations increase.
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♣ Local masses show nice plateau behaviour for pi & rho.
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♣ Local masses show nice plateau behaviour for pi & rho.
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♣ Contrast this with the staggered effective mass (Gavai & Gupta PRD 2002).
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Comparison with Wilson Fermions

♣ Wilson Fermion figure from PoS Lattice 2005, 164. (Bielefeld Group)
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♣ Wilson Fermion figure from PoS Lattice 2005, 164. (Bielefeld Group)

 0

 5

 10

 15

 20

 0  0.2  0.4  0.6  0.8  1

m
P

S
(z

)/T

2π

1/x

free, cont.
3Tc

1.5Tc
1.3Tc

 0

 2

 4

 6

 8

 10

 12

 14

 16

 0  0.2  0.4  0.6  0.8  1

m
(z

)/T

1/2πzT

Pion 
Rho 

Lattice 2006, Tucson, USA, July 26, 2006 R. V. Gavai Top 10



Comparison with Wilson Fermions

♣ Wilson Fermion figure from PoS Lattice 2005, 164. (Bielefeld Group)
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♣ Nice plateau behaviour for Overlap fermions.
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Momentum Space Correlators
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Screening masses vs. a
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Screening masses vs. a
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♣ Very small a dependence.
♣ mρ consistent with Ideal Gas but mπ smaller by about 10 %.
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Summary

• Single cosh behaviour, leading to nice plateau in local masses, seen on both
Nt= 6 and 8, as on Nt = 4 earlier.

• Rho correlator in very good agreement with ideal gas one, but pion differs on
all Nt.
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Summary

• Single cosh behaviour, leading to nice plateau in local masses, seen on both
Nt= 6 and 8, as on Nt = 4 earlier.

• Rho correlator in very good agreement with ideal gas one, but pion differs on
all Nt.

• Pion screening mass remained different from the ideal gas at ∼ 10 % or 3σ
level, while rho mass was in agreement.

• Very little, if any, a dependence =⇒ difference to persist on very large Nt.
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