
Critical Temperature and Equation of State

from Nf = 2 Twisted Mass Lattice QCD

Motivation

� Explore finite temperature phase transition/crossover for Nf = 2 QCD

� Order of transition in the chiral limit not known yet for two flavors

� Argued to be in universality class of O(4) 3-dim spin model, however 1st order not ruled out.

� Provide thermodynamic equation of state (pressure and energy density) for hydrodynamic description
of heavy ion collision experiments.

Methods

� Hybrid Monte Carlo simulation of QCD path integral

� Wilson twisted mass discretization: ⇒ O(a) improvement at maximal twist:
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� Tree level improved gauge sector:
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Some Details

Pseudo-critical temperatures:

From the maximum of the susceptibility of 〈ψ̄ψ〉 we obtain the
following mass dependence of the pseudo-critical temperature:

mπ[MeV] 316(16) 398(20) 469(24)

Tc[MeV] 202(7) 217(5) 229(5)
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Integral method
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⇒: Obtain pressure p(T ) and energy density ǫ(T )

Recent Results

Chiral limit scenarios

Mass dependence of Tc:

Tc(mπ) = Tc(0) + Am2/(β̃δ)
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⇒ Different scenarios can not (yet) be discriminated.

Result: Trace anomaly
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⇒ Lattice discretization effects under control
(by tree-level improvement, several Nτ , where T = 1

Nτ a
).

p and ǫ from integral method:

0

4

8

12

16

200 300 400 500 600

1 1.5 2 2.5

T [MeV]

×
T

Tc

3pSB

B mass (ǫ − 3p)/T 4

ǫ/T 4

3p/T 4

⇒ Further improve precision for p(T ) and ǫ(T ).
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Profit from the GK

� Broader view on the field due to half year Block Courses

� Additional travel budget
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