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B Hybrid Monte Carlo simulation of QCD path integral

B Explore finite temperature phase transition/crossover for Ny =2 QCD

B Wilson twisted mass discretization: = O(a) improvement at maximal twist:
1
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B Order of transition in the chiral limit not known yet for two flavors

B Argued to be in universality class of O(4) 3-dim spin model, however 1% order not ruled out. |
B [ree level improved gauge sector:

B Provide thermodynamic equation of state (pressure and energy density) for hydrodynamic description S — (c | lReTr U]+ ¢ - lReTr 7 )
of heavy ion collision experiments. olU] = 6| ;[ 3 (Up) 1;[ 3 (Ur)

Some Details

Pseudo-critical temperatures: Trace anomaly Integral method
From the maximum of the susceptibility of (1)1)) we obtain the I e-3p T /dnZ I d /p DM T ¢—3p
following mass dependence of the pseudo-critical temperature: ™ T _W<dlna>sub T TaT (T4> T Ty ~r i ™ |lcp
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Recent Results

Chiral limit scenarios Result: Trace anomaly p and ¢ from integral method:
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= Lattice discretization effects under control
= Different scenarios can not (yet) be discriminated. (by tree-level improvement, several N, where T' = NTl 2): = Further improve precision for p(T") and €(7T).
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B Workshop “Quarks, Gluons and Hadronic Matter under Exteme Conditions”, St. Goar 03/2011
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B International Symposium on Lattice Field Theory 2011, Squaw Valley/USA, 10.7.2011:
“Thermodynamics with N = 2 Wilson fermions at maximal twist”

M International Symposium on Lattice Field Theory 2012, Cairns/AUS, 24.6.2011: “Equation of
state from Ny = 2 twisted mass lattice QCD"

B SFB/TRO Arbeitsgruppentreffen, Karlsruhe 03/2012: “Lattice QCD with Wilson twisted mass PrOfIt from the G K

fermions: the nonzero temperature case”
B ETMC Meeting, Frankfurt 10/2012: “Equation of state from Ny = 2 twisted mass lattice QCD"

B Twisted mass at finite temperature (tmfT)

B European Twisted Mass Collaboration (ETMC)
B DFG Sonderforschungsbereich Transregio 9, Projekt A4

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