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The 2 + 1 flavor PQM scale-dependant effective action

[y [®] = f {@ Y0, — Yo (ft +igAo)|g + h @ Ss5q + tr(D,E D, +Uk(Z) + Ve (L, E)}

local potential approximation (LPA): 8:Zy/, = 0,0:hyys = 0
The quark chemical potential: i = diag(uy, pd, is)

pu = pB/3 + 2pq/3
pa = pB/3 — pq/3
ps = pB/3 — uQ/3 — us



The 2 + 1 flavor PQM scale-dependant effective action

[y [®] = f {@ Y0, — Yo (ft +igAo)|g + h @ Ss5q + tr(D,E D, +Uk(Z) + Ve (L, E)}

X means the meson field: X = T%(¢" + in?) Y5 =T%o" + iysm”)
The covariant derivative of meson fields:  D,¥ =8, + §,0[f, ] .

The meson effctive potential:

Uk(Z) = Ur(p1,p) — caé — jror — jsos, ¢ = det(E) + det(2),



The 2 + 1 flavor PQM scale-dependant effective action

[y [®] = f {@ Y0, — Yo (ft +igAo)|g + h @ Ss5q + tr(D,E D, +Uk(Z) + Ve (L, E)}
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lc (Tr P(z)), L(z)=

- (T P(a)).

The Polyakov loops: L(z) =
&
P(z) = Pexp (zgf dTAD(:E,T)) ,
0

Glue potential
%Iue
T4

= 2oL+ S (1 4T") + d(t)(TLy

+ b(t) ]11(1 —6LL + 4(L3 +EB) - S(EL))

[arXiv:1307.5958] Pok Man Lo et al.



Flow equation

k B), _
0:Uk(p1,02) = 4—{55 (M2 T,0) + 207 (M2 5 T, o — pa)
+ 2080 (M 15 T s — ps) + 2057 (M 13 T 1 — 1)
+z( }( m2 T, 0) + 1§ }(mn,k,T 0)
(mﬂ. kﬂT []] + 2'!{ }[ u .I..'-'ITI My — p‘d)

+23( (2 4 T o — #S}Jrﬂ{ (M2 43 T o — ps)
+ 15 (M43 T,0) + 1 (M3, 45T, 0)
— 4N, [E{ }(m:sz .Uu)JFE{ ](mz,kQTaﬂd)

+ lTrl(] }(ms k3 T p,s)} }

(B) (,02 ! 2 2,
Ly (m*T,pu) = 1+ng(m*T,u) +np(m ,T,—,u))
! 3v/1+m? (
1 - _
IE]F] (m* T, p) = (1 —np(m*T,p, L, L) — np(m* T, —pu, L, L))

3/ 14+ m?



The meson and quark masses
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The pressure and the trace anomaly
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Baryon number fluctuations
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The quarks fluctuations
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Phase diagram
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Ratios of baryon number fluctuations
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Strange neutrality and fixed electric-baryon ratio
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Convergence radius
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Convergence radius
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Summary and Outlook

® The equation of state and baryon number fluctuations up
to 6th order agree with the lattice results.

® Strange neutrality and fixed electric-baryon ratio r=0.4
conditions are considered.

® Going beyond the LPA truncation and extending the low
energy effective theory to the 2+1 flavor rebosonized QCD
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