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We present a complete excitation function of elliptic
flow in Au+Au collisions at beam energies from 0.09 to
1.49·A GeV, measured with the FOPI detector. To char-
acterize the elliptic flow we study the second order Fourier
coefficient v2 = 〈cos(2φ)〉, where φ is the angle with re-
spect to the reaction plane. The results are for midra-
pidity (|y(0)| < 0.1), which can be covered at all beam
energies for particles identified in Z or for light particles
selected by mass (A) with the momentum cut p

(0)
t > 0.8

(p(0)
t = (pt/A)/(pcm

P /AP ), y(0) = (y/yP )cm, where the sub-
script P denotes the projectile).
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Figure 1: Excitation function of elliptic flow for three cen-
trality bins. Upper panel: Z=1 particles, integrated for
all momentum values. Lower panel: particles with A≤4
weighted with their mass, for p

(0)
t > 0.8.

In Fig. 1 we present the v2 excitation function for three
centrality bins, M2, M3 and M4, corresponding in a ge-
ometrical approximation to impact parameter ranges 7.5-
10.0, 5.5-7.5, and 2-5.5 fm, respectively. The elliptic flow
shows a transition from in-plane (v2 > 0) to out-of-plane
(v2 < 0, also called squeeze-out) at low energies, which
depends on centrality. This transition was already studied
by our collaboration in great detail [1]. For data inte-
grated on p

(0)
t , a maximum of v2 is seen around the beam

energy of 0.4 AGeV, which is more pronounced towards
more peripheral collisions, followed by a decrease towards
larger energies. This behaviour is a complex interplay be-
tween the magnitude of the fireball expansion (determined
in turn by the equation of state, but also by stopping) and
spectator shadowing. Comparisons with transport mod-
els will establish the importance of these data in the long
quest for unraveling the nuclear EoS. The v2 pattern is
very similar to that of observables related to directed flow
and stopping in the same energy range, recently completed
by our collaboration [2].
The excitation function shows subtle differences in case

of high-p(0)
t particles (Fig. 1, lower panel), which may orig-

inate from their different participation in the expansion.
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Figure 2: Excitation function of the elliptic flow for the M3
centrality bin. The FOPI data are compared to all existing
measurements at fixed target experiments (protons).

In Fig. 2 we present a compilation of the elliptic flow
values measured up to SPS energy. FOPI data for Z=1
particles in the M3 centrality bin are compared to values
for protons measured by the experiments E895 [3], E877
[4], and CERES [5]. FOPI data for protons integrated on
pt are included for energies above 0.4 AGeV.
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