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In this work, we investigate the phase diagram of quantum chromodynamics (QCD) for Ny = 2
as a function of the temperature and the density by employing the liquid-instanton model. For this
purpose, we take into account two cases, one with zero and one with finite current-quark masses.
The instanton parameters, such as the average (anti)instanton size p and the inter-(anti)instanton
distance R, are given as functions of the temperature T via the trivial-holonomy caloron solution.
From the numerical calculations, we confirm that the phase-transition patterns follow the appropri-
ate universal class, i.e., the second-order phase transition for the massless quarks and the crossover
for the finite-mass quarks. The critical-end point (CEP) are found to be (187,92) MeV and (232,72)
MeV for the massless and the finite-mass quarks. Our results are compared with other theoretical
results from the Nambu—Jona-Lasinio model (NJL).
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2 AN E JAEE IFE o] &3 7 5 AAEHE B9 (liquid-instanton model, LIM)
2 01830] Ny = 2 o418l P QHTLE L (7)o A2 5ot TR (1) ) WA
Aotz gk, o5 ol A2 AR A (current-quark mass, m) ©] 021 3+ {2 F9 m, =
5 MoVE DT AARES B 27 (), ALBED B A2 (R) 59 0 A EFEL AT
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MeV 2 FojZtt, ESHE o] At A3LE thE 48 232 FH- 812 Y 2 (Nambu-Jona-Lasinio,
NJL) 2% o] A}t vl wskeiet.
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Fig. 1. p/po and n/ng as functions of T
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Fig. 2. (Color online) QCD phase diagrams from LIM and NJL as functions of T' for different p values. The current-

quark masses are given by m = 0 and m = 5 MeV.
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Fig. 3. (Color online) QCD phase diagrams from LIM
(up) and NJL (down) as functions of T' and u. The
current-quark mass is given by m = 0.
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Table 1. CEP values for various cases.
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