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Formalism and Method

QCD phase diagram
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[M. D’Elia, F. Di Renzo and M.P. Lombardo,Phys.Rev.D76(2007)114509]
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Formalism and Method

The QCD partition function

z= / DU(detM(my, 110))M/* (detM(my, 1))/ (detM(ms, us)) /4 e~ So
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On the lattice
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Formalism and Method

The QCD partition function

z= / DU(detM(mu, 1))/ (detM(my, 11g)) /4 (detM(ms, is)) /4659

= / DU(detM(mg, 19))'/? (detM(ms, 1s)) /4~

Kq = Hu = g

On the lattice at imaginary chemical potential

U — ey, forward temporal link
Ul — e Ul backward temporal link
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Taylor expansion

Taylor expansion
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[S. Gottlieb,W. Liu,D. Toussaint,R.L. Renken,R.L. Sugar,Phys.Rev.D38(1988)2888]
[R.V. Gavai and S. Gupta,Phys.Rev.D68(2003)034506]
[C.R. Allton et al.,Phys.Rev.D68(2003)014507]



Technical Information

Lattice setup

@ tree level Symanzik improved gauge action
@ improved staggered fermions action (p4fat3)
@ number of dynamical fermions: 2 + 1

@ lattice temporal extent Ny = 4

Configuration ensemble

@ range of temperatures: 0.937 < T/T; < 1.072
@ LCP: msshp = 1.59, ms/ﬁ'l/ =10
my ~ 220(4) MeV mgs ~ 669(10)MeV my ~ 503(6)MeV

[M. Cheng et al.,Phys.RevD77(2008)014511]
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Polyakov Loop

Roberge Weiss transition [A. Roberge and N. Weiss, Nucl.Phys.B275(1986)734]
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Polyakov Loop

Polyakov Loop Phase
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Polyakov Loop

Susceptibility xp
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Chiral Condensate
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Critical Line

N=2+1, mym,=0.1, m =220 MeV (our data) —@—

N¢=3, am=0.005, m,= 170 Mev [hep-lat/0204010]

[O. Philpsen,Prog.Theor.Phys.Suppl.174(2008)206] 144

;0((‘(:)) = 1=t (Ny, my) (%)Zw ((%)4> £ -

T¢(0) ~ 204MeV

Ng=2, am=0.1, m,= 756 Mev [hep-lat/0309116]
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[hep-1at/0204010]: C.R Allton et all, Phys.RevD66(2002)074507 t, = 0.69(35)
[hep-1at/0309116]: C.R Allton et all, Nucl.Phys.Proc.Suppl.129(2004)614 t, = 1.13(45)



Critical Line
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Observables
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Quark Density

Taylor Expansion

Im(n(;)) = 2N-Capops — 4NScagopd + BN cogops? — BN caoon] + O(uf)
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Quark Density

Critical Fit

2 2
n(py) = Apy(pf® — pi)®

[M. D’Elia, F. Di Renzo and M.P. Lombardo,Phys.RevD76(2007)114509]
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improve statistics and data
improve determination of the critical line
crosschecking the radius of convergence

study convergence of the Taylor expansion close to the
endpoint and in the hadronic phase

study the endpoint at the transition in the complex plane

Outlook




Outlook

Thank you!
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