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Introduction

The Phases of QCD
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Introduction
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The 241 flavor QCD Theory within FRG

4 R ) "o
AT [®] =|= / @ @ /
tL kel =5 ] |
\\‘ ’/I IKI ) '
\ B ) le(-)’ 0-;7’7(:;7}0
Glue sector sector
™\ _ T
= ([ {3Fn L + 2o @D + 50,4507 " (LLs)
%/ (s (9) = ZaTTy,8°0%) AL (p) (" + 12y (uDy — 20(i + igAo)lg )
P ) 8
2 s 2
(q [ q (’7 D - '70#') + m‘s(gs)] q B )\q Z[(HGQ) + (ql’},—)TGQ) ]
a=0
=\ [(qr q)* + ((I‘rq)Q] +hg (Yo +71-m)q gh 2 B s B 2q 4 t”r(Zé/2 D5 Zé/z .D,xT)
1 + Ui(B, 2" + Ve (L E)},
+ Z 19, + Vi(p, Ag) —Co 0 — —Cy. 05 ¢ » ’ glue\ ™ |
€ (8u0)® + Vi(p, Ag) — co 0 \/56.90} : j
Ur(Z,27) = Ur({pi}) — caé — cio1 — c505/V2
W-j Fu, J.M. Pawlowski, F. Rennecke, ¢ = det(Z) + det(zf).

Phys.Rev.D 101 (2020) 5, 054032 5



The tlow equations
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The tlow equations

propagators :

vertices:
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Dynamical hadronization

The scale dependent meson fields:

(Dron) = (GART.ALq) + (GA}insT.AZ q)) + BrD

Ag 00
Ar=| 0 Ayx 0
0 0 f’is_k

The Wetterich equation with dynamical hadronization:

Vs ) PRk <
i)tl"k[d)] +/<at.(;")k,i) (( 0;[ ] +(Zfr,(),~(,)

1
— 5 TI'(GI.- [‘I)] Oy Rl,) + Tr (GrfJ‘T'_,' [‘I)]

With the fully hadronized condition:

A =0, VE

We get the hadronization functions :
oo 1 (4)

Apk = _mFlo“ (qTq)(qT q)
j ! (4)

Agp = _mFIOW(rITSQ)(fﬂ“Sq)

i = l"}f ( E % + ﬁ + n-channel

i
+ ; + u-channel
i

—a— -

I f’ ‘\
+2 é AL %" + u-channel

Gies, Wetterich , PRD 65 (2002) 065001; 69 (2004) 025001
Pawlowski, AP 322 (2007) 2831
FI6rehinger, Wetterich, PLB 680 (2009) 371

_146U(T) 1 @)
Orhi k. = i A+ a—lRe(Flow(qT,q)),
1 6U(D) ; 1 3
Oihap = ———="—Asp + U—SRC(Floqu%,Sq)).



The Gluon Propagator at T=0 and Finite T
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Quarks and Mesons Masses
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The mixing angles between light-strange

(LS) basis and physical basis
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The light and reduced chiral condensate
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Phase diagram with u, = 0
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Phase diagram with u, = 0 and n;
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The 2nd order susceptibilities

0.35 T T T T 0.7
0.30 : 0.6
0.25 ¢ 0.5}
0.20 + 0.4}

Qay rf.;;

= 0.15¢ 03}
0.10 0.2}
0.05 0.1}

' BQS _ Hititk D

Xih = o
YR opisondopk T

\g& 140

0.00 L " . L 0.0k
100 120 140 160 180 200 100
TIMeV]

160 léo 200
TMeV]

FRG
I Latt. QCD 1910.14592[]
§ Latt. QCD 2107.10011

0.25 35
0.30}
0.20} >
0.25}
0.15 Y,
) né 0.20}
o~ Q=
| 010} 2 015}
|
0.10
0.05}
0.05}
0.00 - 1 ' 0.00
100 120 140 160 180 200 100

TMeV]|

120 140 160 180 200

TMeV|

16



B-S Correlation
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Summary

* We build the 2+1 flavor QCD theory within FRG approach. The
light and reduced chiral condensate are in good agreement with
the Lattice results.

* The curvature of the phase boundary
K,(ng = 0)/K,(us = 0) = 0.91(2)
and the up cgp(ng = 0) is slightly larger than ug cgp (s = 0).

* The 2nd order baryon-strangeness correlation functions are
monotonic changed with the collision energy.
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