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cInstitute of Nuclear Physics, Krakow, Poland
dJohns Hopkins University, Baltimore 21218

eNew York University, New York 10003
fNiels Bohr Institute, Blegdamsvej 17, University of Copenhagen, Copenhagen 2100, Denmark

gSmoluchowski Inst. of Physics, Jagiellonian University, Kraków, Poland
hTexas A&M University, College Station, Texas, 17843

iUniversity of Bergen, Department of Physics and Technology, Bergen, Norway
jUniversity of Bucharest, Romania

kUniversity of Kansas, Lawerence, Kansas 66045
lUniversity of Oslo, Dep. of Physics, P.b. 1048 Blindern, 0316 Oslo, Norway

Abstract

The proton-to-pion ratios measured with the BRAHMS spectrometers in Au+Au and p+p collisions at
√

sNN =

62.4 GeV and
√

sNN = 200 GeV, are presented as a function of transverse momentum and collision centrality at
pseudo-rapidity values that range from 0 to 3.8. A strong pseudo-rapidity dependence of these ratios has been ob-
served. The ratios measured in Au+Au collisions at

√
sNN = 200 GeV are compared to ratios calculated with models

which incorporate hydro-dynamics, hadron rescattering and jet production. We compare the magnitude andpT depen-
dence of thep/π+ratios measured in Au+Au collisions at

√
sNN = 200 GeV andη ≈ 2.2, with the same ratio measured

at
√

sNN = 62.4 GeV andη = 0. The striking agreement found between these ratios throughout the wholepT range (up
to 2.2 GeV/c) is consistent with particle production in A+A collisions being described with grand-canonical distribu-
tions, characterized by the baryo-chemical potentialµB. At collision energy of 62.4 GeV and forward pseudo-rapidity
we found a crossing pointin pseudo-rapidity for the p/π+ ratio measured in central, semi-peripheral Au+Au as
well as p+p reactions. The crossing occurs in a narrowη bin around 3.2 where all above listed systesms have
the samepT dependence.

Key words: heavy ion collision, particle ratios, forward rapidity, hadronization
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1. Introduction

The ongoing dialogue between theory and experi-
ment is delivering a more clear picture of the QCD
phase diagram in its partonic and hadronic phases. In

1Corresponding author. Email: ufstasze@if.uj.edu.pl
2Spokesperson

particular, recent mid-rapidity RHIC results are consid-
ered as evidence for a smooth cross over from a dense
and opaque partonic phase into a hadronic gas at tem-
peratures around 170 MeV and small values of baryo-
chemical potentialµB [1].

Measurements of hadronic species abundances con-
strain statistical models used to describe the chemical
freeze-out in nucleus-nucleus interactions at different
energies. Some such models show a remarkable be-
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havior at low baryo-chemical potential where the curves
representing chemical freeze-out tend to merge with the
phase boundary between partonic and hadronic media
[2]. In such a picture, hadrons are produced very close
to freeze-out, and one could safely state that the features
of the partonic medium are transmitted to the final bulk
hadrons via hadronization processes.

Indeed, such appears to be the case for the constituent
quark scaling of elliptic flowv2 measurements [3] as
well as the enhancement of baryon-to-meson ratios that
scale with the size of the created systems around mid-
rapidity (low µB ) [4, 6]. The observation of high
baryon-to-meson ratios (≈ 1 for the so called interme-
diate pT values ranging from 2 to 6 GeV/c) reported
by the RHIC PHENIX collaboration [7] is inconsistent
with pQCD predictions that include parton fragmenta-
tion in vacuum (extracted frome+ + e− annihilations).

The measuredpT dependence of the baryon-to-
meson ratio appears to be related to modifications in
the hadronization mechanisms as it happens in a par-
tonic medium. It was pointed out that the baryon-to-
meson ratiopT dependence should be sensitive to the
hadronization scenario due to the different quark con-
tent of baryons and mesons and/or to radial flow of
the bulk medium because of significant differences in
baryon and meson masses. Both flow and medium
quark coalescence are expected to enhance protons over
pions at intermediatepT .

The PHENIX p̄/π− data at mid-rapidity is well de-
scribed by the Greco, Ko, and Levai quark coales-
cence model [8] where the introduced coalescence in-
volves partons from the medium (thermal) and partons
from mini-jets. The Hwa and Yang quark recombina-
tion model is also successful in describing BRAHMS
and PHENIX mid-rapidity data forp/π+ [9]. On the
other hand, the comparison with the hydrodynamical
model shows that hydro-flow cannot itself account for
the large observed ratio above≈ 3 GeV/c and that the
model overpredicts the data at lowpT [4]. These results
support the view of a hadronization process driven by
parton recombination with negligible final state interac-
tions between produced hadrons. Nevertheless, at large
µB, a significant gap between the temperature of the
transition from the partonic to the hadronic phase,Tc,
and the temperature of chemical freeze-out is predicted
by QCD lattice calculation [5]. Thus at largeµB, the pic-
ture, suggested by mid-rapidity measurements, might be
contaminated by final state hadron interactions leading
to a transition from the parton recombination scheme to
a hydrodynamical description that has a common veloc-
ity field for baryons and mesons [10, 11].

2. Experimental setup

The BRAHMS detector setup [12] consists of two
movable, small acceptance spectrometers: the Mid-
Rapidity Spectrometer (MRS) which operates in the po-
lar angle interval from 90◦ ≤ Θ ≤ 30◦ (corresponding
to a pseudo-rapidity interval of 0≤ η ≤ 1.3) and the
Forward Spectrometer (FS) which operates in the range
from 2.3◦ ≤ Θ ≤ 15◦ (2 ≤ η ≤ 4). The BRAHMS setup
also includes detectors used to determine global features
of the collision such as the overall charged particle mul-
tiplicity, collision vertex and the centrality of the col-
lision. The MRS is composed of a single dipole mag-
net (D5) placed between two Time Projection Cham-
bers (TPC) which provide a momentum mesurement.
Particle identification (PID) is based on Time-of-Flight
(TOF) measurements [12]. The FS spectrometer has
two TPCs (which are capable of track recognition in a
high multiplicity environment) close to the interaction
region, and, at the far end of the spectrometer - three
Drift Chambers (DC).In the aggregate, the spectrom-
eter can detect particle track segments with high mo-
mentum resolution (∆p/p = 0.0008p at the highest
field settings) using three dipole magnets.Particle
identification in the FS is provided by TOF measure-
ments for low (H1) and medium (H2) particle momenta.
High momentum particles are identified using a Ring
Imaging Cherenkov detector (RICH) [13].

3. The analysis

The analysis reported in this letter consists of the
comparison of proton and pions yields as function of
pT at several pseudo-rapidity intervals. Nominally, the
BRAHMS spectrometers provide coverage to measure
identified particle fromη = 0 to η = 3.8. The analysis
method utilizes the feature of the same pion and pro-
ton acceptance in theη versus pT space in the same
real time measurement.For a givenη-pT bin thep/π
ratios are calculated on a setting by setting basis. In
order to avoid mixing different PID techniques, which
usually lead to different systematic uncertainties, the ra-
tios are calculated separately for the TOF PID and the
RICH PID. In this way, all factors such as acceptance
corrections, tracking efficiencies, trigger normalization
and bias related to the centrality cut cancel out in the
ratio. The only remaining corrections are those that are
species related which are:

(i) decay in flight, interaction with the beam pipe and
the detector material budget,

(ii) the PID efficiency correction.
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η ≈ 2.27 η ≈ 2.65 η ≈ 3.04 η ≈ 3.3 η ≈ 3.5 η ≈ 3.7
pT p/π+ pT p/π+ pT p/π+ pT p/π+ pT p/π+ pT p/π+

0.5-0.8 < 1 0.5-0.7 < 2 0.4-0.6 < 3 0.3 3 0.3 3 0.4 5
1.0 2 0.9 2 0.8 4.5 0.45 4 0.4 6 0.5 3.5
1.2 3 1.15 3 0.9 2 0.6 6 0.55 4 0.6 2
1.6 5 1.2 4 1.1-2.0 < 1 0.7-2.0 < 2 0.7-1.7 < 3 > 0.75 < 2
> 1.7 < 1 > 1.3 < 1 > 2.2 4 3.0 6 2 4
pT p̄/π− pT p̄/π− pT p̄/π− pT p̄/π− pT p̄/π− pT p̄/π−

0.5-0.8 < 1 0.5-0.7 < 2 0.4-0.6 < 3 0.3 3 0.3 3 0.4 14
1.0 2 0.9 2 0.7 5 0.45 4 0.4 6 0.5 11
1.2 3 1.15 5 0.8 6 0.6 7 0.55 12 0.6 8
1.6 5 1.2 3 0.9 4 0.7 7 0.7 7 0.85 5
1.7 2 1.3 2 1.15-2.2 3 0.9-2.0 < 3 1.0-1.7 < 4 1.0 3
> 2.0 < 1 > 1.7 < 1 > 2.2 4 3.0 6 2.0 4 > 1.2 < 2

Table 1: Estimated PID systematic errors shown as a per-centof the measuredp/π+ and p̄/π− ratios presented in this letter. Regular and bold fonts
refer to PID based on time-of-flight and Cherenkov measurement techniques, respectively.

The corrections for (i) are determined with events
produced by the HIJING heavy-ion event genera-
tor [14] which in turn, are the input to a realistic
GEANT [15] model description of the BRAHMS ex-
perimental setup. The magnitude of this correction
depends on particle momenta and the the spectrom-
eters positions but do not exceed6%. We estimate
that the overall systematic uncertainty related to this
correction is at the level of2%.

The PID efficiency correction of (ii) is calculated
in different fashion depending on the spectrometer
and the pT range. The TOF PID is done separately for
small momentum bins by fitting a multi-Gaussian func-
tion to the experimental squared massM2 distribution
and applying a±3σ cut to select a given particle type.
For measurements done with the FS spectrometer in the
momentum range where pions overlap with kaons, (usu-
ally above 3.5 GeV/c) the RICH detector can be used in
veto mode to select kaons with momentum smaller than
the kaon Cherenkov threshold which is about 9 GeV/c.
This procedure leads to a relatively clean sample of pi-
ons with some contamination by kaons having spurious
rings associated in the RICH counter. Together with the
kaon - proton overlap at larger momenta, this contami-
nation effect is a source of systematic errors which have
been estimated and collected in Tab. 1 for the FS spec-
trometer. At mid-rapidity the systematic uncertainty
reaches a value of 5% atpT > 2.5 GeV/c due to a lim-
ited kaon to pion separation at large momenta.

The RICH PID is also based on the particle separation
in theM2 versus momentum space. The RICH provides
direct proton identification above the proton threshold
momentum which is about 15 GeV/c. However, an ad-

ditional proton identification scheme is possible above
the kaon threshold, at this momentum range a proton is
associated with tracks having moment above the kaon
threshold, but no RICH signal (veto mode). The veto
proton yields are corrected for pion and kaon contami-
nation due to a finite RICH inefficiency. The RICH in-
efficiency was determined by studying yields of tracks
identified in the TOF detector as pions but having no
ring associated in the RICH. This study can be done for
low magnetic fields in the momentum range correspond-
ing to a good kaon/pion separation in TOF. It is found
that the pion inefficiency is equal to unity at the pion
threshold (≈ 2.3 GeV/c) and rapidly decreases at larger
momenta reaching a constant value of about 3% around
4 GeV/c. The RICH inefficiency found for pions is then
applied to kaons (and the other species) assuming that
Cherenkov radiation depends only on the gamma factor
of the particle. A more detailed description of the RICH
inefficiency analysis is given in [16]. There are two
sources of systematic uncertainties associated with the
RICH PID, namely, the uncertainty on the RICH ineffi-
ciency estimated to be at the level of 10% and the over-
lap in M2 between pions and kaons having momenta
above about 30 GeV/c. The overall systematic errors on
p/π+ and p̄/π− related to RICH PID measurement are
summarized in Tab. 1 (in bold).

4. Results

It has already been shown that thep/π ratios in the
intermediatepT range depend very strongly on both the
charge and the pseudo-rapidity of emitted particles, as
well as on the size of colliding systems [4].
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Figure 1: Centrality dependentp/π+ ratio for Au+Au system collid-
ing at

√
sNN = 200 GeV for central (0− 10%) and semi-peripheral

(40 − 80%) reactions in comparison with p+p collision data at the
same energy. The vertical bars represent the statistical errors and the
shaded boxes (plotted only for central Au+Au) show the systematic
uncertainties.

Figure 1 showsp/π+ ratios obtained for Au+Au re-
acting at

√
sNN = 200GeV for two collision central-

ity classes of events, namely, for centrality0 − 10%
(solid dots) and40− 80% (open squares). The cen-
trality selection is based on charged-particles mul-
tiplicity in the range −2.2 < η < 2.2 as described
in [17]. The shaded boxes, plotted for the most cen-
tral events, represent the systematic uncertainties dis-
cussed in the previous section. The ratios extracted from
p + p data at the same energy are plotted for compari-
son (solid triangles). ThepT coverage depends on the
pseudo-rapidity bins and extends up topT = 4 GeV/c
for η = 2.6 and 3.1. At low pT (< 1.5 GeV/c) thep/π+

ratios exhibit a rising trend with a weak dependence on
centrality. The dependency on centrality begins above
1.5 GeV/c. The ratios appear to reach a maximum value
at pT around 2.5 GeV/c (whenever there is enoughpT

coverage). The maxima of the ratios increase with the
level of centrality and atη = 3.1, are equal to about 2.5
and 1.5 for the 0− 10% and 40− 80% centrality bins,
respectively. The p+p ratios are consistent with Au+Au
data at lowpT and begin to deviate significantly above
pT = 1 GeV/c. At η = 3.1 a maximum value of the ratio
of 0.55 is reached in p+p collisions which is a factor of
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Figure 2: Same as Fig. 1 but here the ratios for negative changes,
p̄/π−, are plotted.

4.5 smaller than that observed for central Au+Au reac-
tions. We performed PYTHIA calculations [18] for
nucleon-nucleon interactions is each possible izospin
state. These calculations have shown that the izospin
has no impact on the discrepancy inp/π observed in
Au+Au and p+p reactions.

The values of the ¯p/π− ratios plotted in Fig. 2 are
significantly lower than thep/π+ ratios (note the differ-
ence in the vertical scale), however, the centrality de-
pendence shows the same features as those observed
in the p/π+ ratios, namely, that the ratios for differ-
ent centrality classes are consistent with each other up
to pT ≈ 1.2 GeV/c and a strong dependence on cen-
trality appears at larger transverse momenta reaching
a maxmimum at similarpT as the positive particles.
Looking at the p+ p data alone, one notes the differ-
ence in shape between thep/π+ andp̄/π− ratios: a clear
shift of the p̄/π− peaks towards lowerpT , as well as a
much broaderp/π+ peaks. The large difference between
the Au+Au and p+p both in shape and overall magni-
tude may reflect significant medium effects in Au+Au
at
√

sNN = 200 GeV in the pseudo-rapidity intervals
covered.

An interesting picture is revealed at very lowpT in
particular for p̄/π− ratios which are plotted in Fig. 3
for central and semi-peripheral Au+Au and for p+p re-
actions at the same 200 GeV energy. Namely, below
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Figure 3: Centrality dependentp/π+ (left) and p̄/π− (right) ratio for
Au+Au system colliding at

√
sNN = 200 GeV and for p+p collisions

at the same energy. The data are limited to lowpT .

≈ 0.9 GeV/c the p̄/π− ratio increases towards more pe-
ripheral reactions and reaches the largest value for p+p
reactions. Moreover, the ratios for Au+Au, for different
centrality classes and for p+p cross each other at ap-
proximately the same point, located at about 0.9 GeV/c.

5. Model predictions

To interpret these results, theoretical models of
nucleus-nucleus collisions are confronted with the data.
The curves in Fig. 4 compare our results for 0− 10%
central Au+Au reactions at

√
sNN = 200 GeV to the

THERMINATOR model [20] (black dashed lines) and
AMPT model [21] (solid lines). The THERMINATOR
is 1+1 D model that incorporates rapidity dependence
of statistical particle production (including the excited
states) imposed on the hydro-dynamical flow.

The AMPT (A Multi-Phase Parton Transport) is a
rather complex model that includes mini-jet parton pro-
duction, parton dynamics, hadronization according to
the LUND string fragmentation model , and final state
hadronic interactions. Thep/π+ ratio measured in cen-
tral Au+Au collisions at

√
sNN = 200 GeV shown on

the top row of Fig. 4 has a strong growth with rapid-
ity; starting from a value of about 1.0 atη ≈ 0 andpT

≈ 3GeV/c and reaching a value of 2.5 atη ≈ 3.5 and
pT ≈ 3GeV/c. In contrast, the ¯p/π− ratio (bottom row)
decreases with increasing rapidity ( from≈ 1 atη ≈ 0
to 0.4 atη ≈ 3.5). (Note the different vertical scales for
positive and negative charged particles).

At forward rapidities the THERMINATOR model de-
scribes our data quite well up topT ≈ 2.5 GeV/c, both
for ratios of positive and negative particles. Forη = 0

this model underpredicts the experimentalp/π+ and
p̄/π− ratios in the intermediatepT range covered by the
data (1< pT < 3 GeV/c). At largepT (> 3 GeV) THER-
MINATOR fails to describe the data. The mismatch is
clearly seen in theη = 3.05 plot of Fig. 4 where the data
have the bestpT coverage. This mismatch is attributed
to the fact that the model does not include the produc-
tion of jets. The AMPT model can qualitatively describe
the pseudo-rapidity trends, but fails to quantitatively de-
scribe the data, namely, the model underpredictsp/π+

and overpredicts ¯p/π− ratios. We also compared AMPT
calculations with the lowpT data presented in Fig. 4.
We note that the AMPT describes thep/π+ ratios rea-
sonably well for semi-peripheral reactions, however, it
underpredicts the ratio for the most central collisions
and significantly overpredictsp/π+ ratio for p+p reac-
tions. For the ¯p/π− data the AMPT model can predict
the correct trend in the centrality dependence but the
overall quantitative agreement with data is poor, e.g.
the p̄/π− for p+p reactions are overpredicted by a fac-
tor of 2. In Fig. 5 we explore the possible connec-
tion between the measuredp/π ratios in extended
systems and the baryo-chemicalµB used to charac-
terize them as statistical systems. Such connection is
done comparing the p/π+ measured in Au+Au col-
lisions at

√
sNN = 62.4 GeV and η = 0.0 shown

with open red (on-line) triangles and the same ratio
measured in Au+Au reactions at

√
sNN = 200 GeV

and η = 2.2 shown with the black triangles. The
pseudo-rapidity intervals selected for this compari-
son, namelyη = 0.0 for Au+Au at

√
sNN = 62.4 GeV

and η = 2.2 for Au+Au at
√

sNN = 200 GeV corre-
spond to similar p̄/p = 0.45, which in turn, has been
connected to a common value of the baryo-chemical
potential µB of the observed bulk media, equal to≈
62 MeV for these two energies [22, 23]. The similar-
ity of proton-to-pion ratios for these selected heavy
ion collisions suggests that the baryon and meson
production at the pT interval studied (up to 2 GeV/c)
is dominated by medium effects and is determined
by the bulk medium properties. The considerably
lower values of thep/π+ ratio measured in the p+p
system at

√
s = 200 GeV, shown with grey stars in

5, can also be construed as strong indication that
medium effects in nucleus-nucleus are the source of
the observed enhancement of the p/π as function of
pT in the nucleus-nucleus collisions.In addition, Fig.
5 shows that the THERMINATOR model calculations
(dashed curve) describes central Au+Au data reason-
ably well.
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Figure 4: Forward region rapidity evolution ofp/π+ and p̄/π− for 0 − 10% central Au+Au reaction at
√

sNN = 200 GeV (solid points), and
predictions from the THERMINATOR model (dashed line) and hydrodynamic model (solid line).
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Figure 5: p/π+ ratio in Au+Au collisions forη = 0.0 at
√

sNN =

62.4 GeV marked with open red (on-line) triangles and the Au+Au
reactions forη = 2.2 at

√
sNN = 200 GeV marked with the black

triangles. Dashed blue(on-line) curve shows description of central
Au+Au collisions at

√
sNN = 200 GeV by the THERMINATOR code

[20]. Stars (pink on line) shown reference mid-rapidity data for p+p
at
√

sNN = 62.4 GeV.

6. Forward ratios at 62 GeV

The three panels of Fig. 6 display thep/π+ ratio
extracted from p+p and Au+Au collisions at

√
sNN =

62.4 GeV measured at 3 different pseudo-rapidity bins,
namelyη = 2.67 (top panel),η = 3.2 (middle panel)
and η = 3.5 (bottom panel). The message we try to
convey with this figure is the existence of a crossing
point in pseudo-rapidity. On the low rapidity side of
that point (top panel withη = 2.67) thep/π+ ratio from
central Au+Au reactions is greater with respect to the
one from p+p collisions by a factor of 1.6. Whereas on
the high rapidity side (lower panel withη = 3.5) the sit-
uation is reversed, namely,p/π+ ratio in p+p exceeds
the one measured in central Au+Au by a factor of about
1.4. The middle panel of 6 shows thep/π+ ratios from
Au+Au and p+p collisions at

√
sNN = 62.4 GeV atη

= 3.2. This so called crossing point in pseudo-rapidity
shows a remarkable complete overlap of the ratios as
function of pT not only for p+p and 0− 10% central
Au+Au reactions, but also for other Au+Au centrali-
ties, namely 10− 20%, 20− 40% and 40− 80%. Such
universal shape ofp/π+ ratios implies that nuclear
modification factor for protons and pions are consis-
tent with each other at all pT and all centrality at
this pseudo-rapidity. The observed crossing ofp/π+

ratios for different size of colliding systems is consis-
tent with recent BRAHMS results on centrality depen-
dence of net-proton rapidity distribution in Au+Au re-
actions at

√
sNN = 200 GeV [25]. The data show
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an increased baryon transport towards mid-rapidity in
central collisions. Such increased stopping power dis-
sipates the longitudinal beam energy to form a denser
system where recombination mechanisms favor proton
production at intermediate values ofpT . Both effect
will produce higher values of thep/π+ ratio in extended
systems. On the other hand, at very forward rapidities
(around one unit below the beam rapidity) a bigger frac-
tion of the measured particles are protons and their num-
bers are even higher for lighter systems due to reduced
stopping power. Such observation is consistent with to
the reversedp/π+ dependency on the system size seen
in the bottom panel. A crossing ofp/π+ ratios at en-
ergy of 62.4 GeV is predicted by UrQmd [26], HIJING
and AMPT model calculations. However, these models
predict the location of the crossing point in the inter-
val 2 < y < 2.5 (how to refer to this?), which is al-
most one unit of rapidity lower than the observed value.
These experimental results will then provides a strong
constrain on the theoretical description of baryon num-
ber transport and associated energy dissipation in rela-
tivistic nuclear reactions. It is worth to notice, that for
reactions at energy of 200 GeV (see Fig. 1), even at
η = 3.8, thep/π+ ratios measured in Au+Au reactions
are larger than those observed in p+p, so the possible
crossing point at high energy is located at larger rapid-
ity, beyond the experimental acceptance.

7. Summary and discussion

We presented the (pT) dependence of thep/π ratios
measured in Au+Au and p+p collisions at energies 62.4
and 200 GeV as a function of pseudo-rapidity and col-
lision centrality (Au+Au). The data provide the op-
portunity to study baryon-to-meson production over a
wide range of the baryo-chemical potential,µB. For
Au+Au and p+p reactions at

√
sNN = 200 GeV the

p/π+ and p̄/π− ratios show noticeable dependency on
centrality at intermediatepT with a rising trend from
p+p to central Au+Au collisions. We have shown that
p/π+ ratios are remarkably similar for central Au+Au
at
√

sNN = 200 GeV,η ≈ 2.2 and central Au+Au at√
sNN = 62.4 GeV,η ≈ 0, where the bulk medium is

characterized by the same value of ¯p/p. This observa-
tion, together with the observed centrality dependence
suggests, that at these energies and pseudo-rapidity in-
tervals, particle production at intermediatepT is gov-
erned by the size and chemical properties of the created
medium. It was also shown that THERMINATOR, used
as a reference model in our studies, underpredicts the
p/π+ and p̄/π− ratios for central Au+Au at

√
sNN =

200 GeV at mid-rapidity. This is, however, expected
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Figure 6:p/π+ ratio from p+p and Au+Au collisions at
√

sNN = 62.4
GeV for η = 2.67 (top panel),η = 3.2 (middle panel) andη = 3.5
(bottom panel).

within the picture of hadronization process driven by
parton coalescence followed by weak final interactions
of hadrons that can not bring different hadronic species
to the common local collective velocity field assumed
in the model. On the other hand THERMINATOR pro-
vides good quantitative description of data at forward
rapidity, namely fromη ≈ 2.2 to≈ 3.5. This may indi-
cate that in this domain, the final hadronic interactions
take place long enough (before freeze-out) to suppress
the relative collectivity of different species, which is a
remnant effect of earlier hadronization via parton coa-
lescence. Finally, the Au+Au and p+p measurements
at
√

sNN = 62.4 GeV show that thep/π+ ratios for p+p
and for all analysed Au+Au centralities cross simultane-
ously at the sameη value (≈ 3.2) and are consistent with
each other in the coveredpT range e.g. from 0.3 GeV/c
up to 1.8 GeV/c.
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