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QCD phase diagram
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Temperature T [MeV]
g

7
Nuclei Net Baryon Density

» Is there a chiral critial end point(CEP)?
> If yes, where?
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L=G[iDy* —g(o+insT )] g+ % (9,0)% + 1 (8,7)% = U0, ) — Up(T, ¢, 9)

2
with the mesonic potential

Ulo, T) = % (0% + 72— \/2)2 — Ho

Degrees of freedom: light quarks, pions, sigma meson (2 flavors)

Low energy effective theory of QCD

Describes chiral symmetry breaking

Polyakov-loop: suppression of single quark fluctuations at low temperatures
» Same universality class as QCD

vV v vy
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- lka=S
» Nonperturbative method
» Calculates the quantum effective action
which translates to the pressure k
» Wetterich equation:
_ 1 4 k — Ak
Okl ®, 0, ] = 5STr [(r<2> + Ry) akﬂk}
» Equation is solved on a grid
Mo =T
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Qualitative fit to vacuum physics

Use the remaining freedom to change the CEP location
Calculate the baryon number cumulants x3

Plot cumulant ratios on different lines

T
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Baryon number cumulants:
1 9"P(T, p)

T /Ty

XB/X5 <> M/o®  x3/xp < So°/M  Xi/x5 > Ko®
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General behavior of the cumulant ratios
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General behavior of the cumulant ratios
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Mainly determined by T Mainly determined by p
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No CEP scenario
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No CEP scenario
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CEP scenario
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CEP scenario
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CEP scenario
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Chiral model and negative /%, / /%.: 4

Kurtosis
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[Vladimir Skokov, QM 2012]
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Comparision of different "freeze-out" lines
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Comparision of different "freeze-out" lines
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Effect of vector interaction — condensate
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Rescaling of the p axis: p = pies + Gy (n}ueﬁ
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Effect of vector interaction — x3/x}
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Effect of vector interaction — x3 /x5
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Effect of vector interaction — Curves
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Effect of vector interaction — Curves
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Effect of vector interaction — Curves TECHNISCHE

UNIVERSITAT
DARMSTADT

— dlxi~00 * STAR net proton di O.Zt'.(‘prfo.S 6l — x3/xh~09 + STAR net proton data 0.44pp<0.8
A e Phys.Rev.Lett.1 /2 (2014) 32302 Phys Rev.Lett.112 (2014)32302
— PseudoCritical s g — PseudoCritical 5
3t — Chemical Freeze—out /- 1 | — Chemical Freeze—out ,*7177"

— Chemical Freeze—out 7~ 523 e =

[
4402
X

X

00 0.5 1.0 13 2.0 25 0.0 0.5 1.0 15 2.0 25
1g/T Hg/T

Vector interaction suppresses x3/x' and removes the minimum in x*/x?
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Backup
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Density
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