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¢ Spectral functions from analytically continued (aFRG) flows
¢ Vector and axial-vector spectral functions

* Fluctuating (axial-)vectors
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T. Galatyuk et al., Physik Journal 17 (2018) no. 10

¢ from all stages of the collision

® measure temperature in QGP,
lifetime of fireball...
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deduce medium modifications to the vector spectral
function, find signatures of chiral symmetry restoration
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commutator of interacting fields:

free fields
([o( 0)]) = / dm? p(m?) iA(z;m?)
R 2\ _ 3 4 2
spectral function: p(p*) = (2m)* Y 64 (p — qp) [(QUS(O))|]" , py >0
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free fields (stable pion): finite lifetime/width:
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two-particle thresholds: discontinuity at cut of propagator:

p(w) D(p) = /Ooo dm” p(m2)
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retarded, imaginary part: p(p ) = ——ImDg (p) Euclidean space:
U
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oo
Euclidean data: D(t,p=0) = / dm p(m?) exp{—mt}
0 (inverse Laplace, try e.g. MEM,
but ill-posed numerical problem)
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® e.g. quark-meson model:
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® extract mass parameters & running 3- and 4-point vertices
(thermodynamically consistent & symmetry preserving)
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Flow of Euclidean
(curvature) masses

including (axial-)vector mesons
Jung et al., PRD95 (2017) 036020
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® e.g. O(4) linear sigma model:
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® large boson occupancies, universal critical behavior
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® quark-meson model, T=u =0:
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® analytic continuation not unique: X0,

exploit one-loop structure, 3-dim. regulators

e ([ N
@
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® quark-meson model:
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pion SF p(w, p) below T,

sigma meson SF p(w, p) above T,

200
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~ transport coefficients
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® gauged linear-sigma model with quarks:
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¢ chiral restoration with temperature
T=0MeV, yu=0MeV
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¢ chiral restoration with temperature
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¢ chiral restoration with temperature
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¢ chiral restoration with temperature
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¢ chiral restoration with temperature
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¢ chiral restoration with temperature
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¢ chiral restoration with temperature
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¢ chiral restoration with temperature
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¢ chiral restoration with temperature
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¢ chiral restoration with temperature
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¢ chiral restoration with temperature
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¢ chiral restoration with temperature
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¢ chiral restoration with temperature
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¢ chiral restoration with temperature
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¢ chiral restoration with temperature
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¢ chiral restoration with temperature
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* finite density, CEP: (Megp, Tegp) = (298, 10) MeV
T=10MeV, y=290MeV
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* finite density, CEP: (Megp, Tegp) = (298, 10) MeV
T=10MeV, y=296MeV
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* finite density, CEP: (Megp, Tegp) = (298, 10) MeV
T=10MeV, p=297MevV
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* finite density, CEP: (Megp, Tegp) = (298, 10) MeV
_T=10MeV, y=297.2MeV
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* finite density, CEP: (Megp, Tegp) = (298, 10) MeV
 T=10MeV, y=297.4 MevV
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* finite density, CEP: (Megp, Tegp) = (298, 10) MeV
T=10MeV, y=297.6 MeV
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* finite density, CEP: (Megp, Tegp) = (298, 10) MeV
T=10MeV, y=297.8 MeV
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* finite density, CEP: (Megp, Tegp) = (298, 10) MeV
T =10MeV, yy=297.95 MeV_
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CRC-TR2n Fluctuating (Axial-) Vectors T LyERSITAT
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® spectral representation of conserved current:

<Tcov ju )]1/(0)> —
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e current-field identity, transverse vector propagator:
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¢ Euclidean two-point function, single-particle contribution:
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®* new processes/imaginary parts contribute to SFs:

T = 150 MeV, p = 0 MeV
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1 1 |
0.01F 0.01} / /
3 3 a,"p+n
S 104 i S 104 p*—a 1
*
Q ! a, —ptn < e
i a,*+0-a,
1071 ! 1 1078} * 1
H ] W~ 3, tTT—p
1
*
: 'lt p tn—a,
10—8 | | | 1 i | 10—8 1 i | L
0 500 1000 1500 0 500 1000 1500
w [MeV] w [MeV]
T =100 MeV, u = 0 MeV T =300 MeV, u = 0 MeV
1t 1 1
0.01" 0.01} .
L L
[0] [0}
O 107+ O, 1074+ -
Q Q
1076+ 1076~ 1
1078 : ‘ ‘ 1078 : ‘ :
0 500 1000 1500 0 500 1000 1500
w [MeV] w [MeV]

Ch. Jung & L.v.S,, in preparation

% Eyngfjministerium
ur bilaun,
FAlR 17 September 2019 | Lorenz von Smekal | p. 50 und Forscﬁung

Helmholtz International Center




CRC-TR2n

JUSTUS-LIEBIG-
UNIVERSITAT
ﬁ GIESSEN

Fluctuating (Axial-)Vectors

T =10 MeV, y=297.95 MeV

T=10MeV, y =290 MeV
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