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The problem
Thermodynamic potential: massless QCD Lagrangian
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The idea: Resum 2GR separately
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@ Phase diagram
@ Previous approaches

e New approach
@ Problem of dimensional reduction
@ Our solution

e Numerical results
@ Agreement with existing approaches
@ Beyond existing approaches

e Physically motivated resummation
@ 2Pl and NPRG
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Previous approaches for the pressure p(T, i, 9)
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Previous approaches for the pressure p(T, i, 9)
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Previous approaches for the pressure p(T, i, 9)
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Previous approaches for the pressure p(T, i, 9)
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Dividing line between regimes
T/u 1

non-Fermi liquid (NFL):
cooling of neutron stars
Schafer, Schwenzer PRD70 (2004)
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Brown, Liu, Ren (2000); Schmitt, Wang, Rischke (2002)
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Non-perturbative renormalization group

Effective field theories NP-RG
A flow
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~T QCD classical
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Braaten, Nieto (1996) Tetradis, Wetterich (1993)
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Non-perturbative renormalization group
Pressure in scalar theory P = —V,._o(p = 0)
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@ Dimensional reduction works when T = 0.2mp;
Non-Fermi-liquid effects important before CSC sets in.

@ New approach: Treat 2Gl analytically and 2GR numerically.
Full perturbative understanding for all T and x up to O(g*).

@ Use 2Pl resummation or NP-RG for stronger couplings.
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@ Dimensional reduction works when T = 0.2mp;
Non-Fermi-liquid effects important before CSC sets in.

@ New approach: Treat 2Gl analytically and 2GR numerically.
Full perturbative understanding for all T and x up to O(g*).

@ Use 2Pl resummation or NP-RG for stronger couplings.
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The pressure of deconfined QCD for all temperatures and
quark chemical potentials
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Perturbation theory and non-perturbative renormalization flow
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Appendix
oe

Technical details

i plite _ —% %i {1n[1+nL(P)/P2] _NL(P)/PP+C2g* T /(72(P?+1)?)
n=2

+2 (In[1+Ne(P)/P?] — M (P)/P* + Cag*T*/(72(P + %)) }

rSplit off vacuum & regulate UV 1( I Avoid singularities
é no singularities,
- 3.1 branch cuts, ..
Pring = Pi:ﬂge + ng + ph% RS in here

2 414 |
IR dA CAg T i { 1 1 } Numerical integration contour
JP \

Pring = —4g (P2 P ¥

1 1 |
P = 5 (d— 1)dA(nuv)Zi i |
\ P J L ﬁ_ﬁ L
r N ) \ q/ \ Minkowski axis
Magnetic mass: Mmag = Cr59°CaT benchous — unphysicd pole
I_IT(P) - I_IT(P) + mﬁ'\ag X
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