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Scaling analysis of fluctuations

Baryon number fluctuations of the n-th order:
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Fluctuation measurements at RHIC
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Functional renormalization group to QCD

Propagators:
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® Vertex expansion: apparent convergence.
e Expansion around N, = 2 gluon

propagator in vacuum QCD.
e Effective mesonic potential of N, = 2,

improved to the full potential of N, = 2+1
recently.

Strong couplings:
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Renormalized light quark condensate
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Other fermionic observables
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CEP from fu
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® No CEP observed in /T < 2 ~ 3 from lattice
QCD. Karsch, PoS CORFU2018 (2019)163

® Recent studies of QCD phase structure from both
fRG and DSE have shown convergent estimate
for the location of CEP.

® Considering relatively larger errors when
ug!/ T Z 4, one arrives at a reasonable
estimation : 450 MeV S yip o, S 650 MeV.

nctio

nal QCD

> By

Prediction of location of CEP from functional
QCD in literature
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fRG: WF, Pawlowski, Rennecke, PRD 101 (2020),
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Inhomogeneous instabilities in QCD phase diagam
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Signature of inhomogeneous instability in heavy-ion
collisions—-¢“moat” spectrum
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® two-particle correlation:

® transverse momentum

spectrum of one particle: normal phase

~ moat behavior

¥ 0.00025F
> I
(O] L
= 0.00020}
S [
2 0.00015}
© L
5_ [ 0.12
S 0.00010f 0.08
Q. i
2 0.00005! 0:04
S ;
0.00000¢k
pr1 MeV] P12 MeV]
Pisarski, Rennecke, PRL 127 (2021) 152302; 30070
Rennecke, Pisarski, arXiv:2110.02625
d°N d’N | 2



Momentum-dependent mesonic wave function

Flow equation for mesonic
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® Inhomogeneous instability
is resulted from Landau
damping of two quarks in
thermal bath in the regime
of large baryon chemical
potential.
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Real-time mesonic two-point functions

Analytic continuation on
the flow equation:
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Spectral functions for mesons

® spectral function:
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summary

* Estimates for the location of the CEP or the onset of new physics
from fRG and Dyson-Schwinger Equations converge in a rather
small region at baryon chemical potentials of about 600 MeV.

* It 1s found that inhomogeneous 1nstabilities in the regime of large
baryon chemical potential arise from the Landau damping.
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Thank you very much for your attentions!



