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Relativisti
 Heavy-Ion Collisions

within Alternative S
enarios: Dire
ted and Ellipti
 Flow

Analysis of the dire
ted �ow (v1) and transverse-momentum integrated ellipti
 �ow (v2) in

heavy-ion 
ollisions is performed in the range of 
ollision energies

√
sNN = 2.7�39 GeV. Simulations

have been done within a three-�uid model employing a purely hadroni
 equation of state (EoS)

and two versions of the EoS with de
on�nement transitions: a �rst-order phase transition and

a smooth 
rossover transition. High sensitivity of the proton dire
ted �ow to the EoS is found.

The dire
ted �ow indi
ates that the 
rossover de
on�nement transition takes pla
e in semi
entral

Au+Au 
ollisions in a wide range of 
ollision energies 4 ∼<
√
sNN ∼< 20 GeV. The 
rossover EoS is

unambiguously preferable for the des
ription of the most part of experimental data in this energy

range. The obtained results suggest that the de
on�nement EoS's in the quark-gluon se
tor should be

sti�er at high baryon densities than those used in the 
al
ulation. The latter �nding is in agreement

with that dis
ussed in astrophysi
s. Simulations demonstrate low sensitivity of v2 of 
harged parti
les

to the EoS. All 
onsidered s
enarios equally well reprodu
e re
ent STAR data on v2(
harged) for

mid-
entral Au+Au 
ollisions and properly des
ribe its 
hange of sign at the in
ident energy de
rease

below

√
sNN ≈ 3.5 GeV. The predi
ted integrated ellipti
 �ow of various spe
ies exhibits a stronger

dependen
e on the EoS. A noti
eable sensitivity to the EoS is found for anti-baryons and, to a

lesser extent, for K
−

mesons. In parti
ular, the v2 ex
itation fun
tions of anti-baryons exhibit a

non-monotoni
ity within the de
on�nement s
enarios that was predi
ted by Kolb, Sollfrank and

Heinz. However, low multipli
ities of anti-baryons at

√
sNN ≤ 10 GeV result in large �u
tuations

of their v2 whi
h may wash out this non-monotoni
ity.


