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QCD phase diagram

. . . . 180 | [ [ . [

Lattice QCD (at vanishing chemical | Ty _
otential "
P ) 140 | ‘“'\"\*wmm}% -
. . 120 | \\\ -
Dyson-Schwinger Equations (DSE)._. * | % _
é 80 B .
" " " El
Functional renormalization group
(fRG) 60 === FRGE Fu, Péwlowski, .Rennecke (2019) l
40 H=2Z Der: Conkel, Hecher (2001) -
FRG: moat regime (pions)

20 H Eg&izcgova\]/tBregime (sigma) N

O Latticeé HotQCD | | |

0 200 400 600 300 1000

pp [MeV)

fQCD 2025



Negative meson wave function renormalization
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« Random phase approximation

Quark-Meson model within RPA
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« Random phase approximation

Quark-Meson model within RPA
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Renormalization
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Renormalization
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Renormalization CA contribution and PH fluctuations
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 Yukawa coupling
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Yukawa coupling

* Yukawa coupling

Constant h =6.5
Z, - (p=0;T=0,u=0)=1

RPA Yukawa coupling

7.~ (p=0;T=0,u=0)=1 with Yukawa coupling

C10/0) I Rl 300 F — T S \\ - I
250 : 1.0 250 h=9.5 h=9.0 h=8.5- 100
200 - [ 200 E . I 0.75

— | ] 05 = ;
> : > - 0.50

E 150 B B L 2 150 — ]
= 1 0 e : 0.25

100 - : 100 | h=7.5 - 5
50 ] 05 50 ] 025
0 T " L " . 1 L L ] . " L 2 . . L L 0 T ] 1 1 ] ] ] ] ] L L ] . . ! . L
0 100 200 300 400 0 100 200 300 400

p [MeV] p [MeV]



Outline

3. Summary and Outlook



Summary and Outlook

 We find a moat regime in the Quark-Meson model within RPA computation
 The moat regime is related to the choice of renormalization condition

* The interaction between quarks and mesons (Yukawa coupling) can influence the moat regime
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Dissecting the moat regime at low energies Il :

O |nvestigate the pion two-point function at
complex spatial momentum plane

O [nfluence of moat on the Friedel Oscillations

o |nfluence of moat on pion spectral function

O Inhomogeneous instability
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