QCD phase transitions and quark spectral functions
Christian S. Fischer, Jan Lucker and Jens Muller

JLU GieBen

Abstract The truncation scheme

We investigate the QCD phase diagram by solving the Dyson-Schwinger equations
of QCD at finite temperature and chemical potential. From the quark propaga- —1 —1
tor we extract order parameters for the chiral and the deconfinement transition.
Moreover we investigate the propagation of quarks in the quark-gluon plasma by
analyzing its spectral functions.
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Order parameters 1: chiral symmetry breaking

We extract the quark condensate from the q;ark propagator: Quark and Gluon DSE
— d p —)
(Yp) = Z2NT Z/ (zﬁ)gTrD [S’(p ’ wn)] For the quark-gluon vertex we use a phenomenological ansatz.
" For the gluon propagator we
» large for broken chiral symmetry » use lattice results for the quenched propagator (yellow dot in gluon DSE) and
» small for (approximately) restored chiral symmetry » add the quark loop to account for unquenching effects (INy = 2)

Behaviour of the order parameters
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®-o Polyakov Loop
do ) 0.10% o Condensate » Dressed Polyakov loop can be calcu-
>, = z—e—w”(zpzp)go, o0sl ated from DSEs [4] and FRGs [5].
i » Physical quark masses — both tran-
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where (1)), is the condensate with generalised, U'(1)-valued quark boundary _
conditions ¥ (&, 1/T) = e*fy(&,0). The quark loop is evaluated at ¢ = = 0.04
to break Roberge-Weiss symmetry. 00l

sitions are crossovers at u = 0

» Both transitions in the same temper-
_ _ ature regime, pseudo-critical tempera-
: . 0012013 014 015 016 017 018 019 tures may differ

» 2. 1, the conjugated dressed Polyakov loop, differs from 31,1 for p > 0 T [GeV]

» .11, the dressed Polyakov loop equals the ordinary Polyakov loop for m — oo

Results 1: chiral transition Ansatz for quark spectral function

Condensate

272 » [ he pseudocritical temperature p+(w, |p|) = 27 [215(60 F Eq1) + Z20(w £ E2)]

2c8 at u =0is T, ~ 183 MeV + continuum part from Landau damping
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262, At quark chemical potential
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o n ~ 280M eV the crossover
turns into a first order phase transi-
tion, indicating a critical endpoint
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» F1 : quark, E5 : plasmino

» quantitative agreement with lattice
results [10]

»p —> 0 agree with analytical results
from HTL

»p > T plasmino dies out

u = 0.000 GeV u=0.100 GeV p =0.200 GeV

» dispersion relations stay timelike due
to continuum part

» In the confined phase, the condensate is nearly independent of the boundary
condition
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