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At RHIC, particle transverse momentum (pT ) dis-
tributions have been measured in 197Au+197Au col-
lisions at

√
sNN = 130 GeV for a vast variety of

particle species. This allows a systematic study of
the transverse collective expansion at an so far un-
preceded energy region in heavy-ion collisions.
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Figure 1: STAR preliminary transverse momentum
distributions of π−, K±, p, p̄, Λ, Λ̄(upper panel) and
Ξ−, Ξ̄+ (lower panel). The lines show results from
hydrodynamically motivated fits.

Figure 1 shows the measured pT distributions for
π−, K±, p, p̄, Λ, Λ̄(upper panel) and Ξ− and Ξ̄+

(lower panel). In a simple hydrodynamic picture1 ,
the transverse momentum distribution for each pat-
icle species can be characterized by a thermal tem-
perature Tf o and a collective transverse expansion
βt . The lines in Fig. 1 show fit results to the ex-
perimental data in the framework of such a model.
As one can clearly see, with one set of parameters
(Tf o=110 MeV, 〈βt〉=0.55 c), the pT distributions of
π−, K±, p, p̄, Λ and Λ̄ are well described (upper
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panel). This indicates a collective motion among
those particles. However, the fit results for double
strange baryons (Ξ− and Ξ̄+) deviate from the exper-
imental data (lower panel).

The extracted mean transverse momentum 〈pt〉 as
a function of particle mass is shown in Fig.2. The
solid lines show the fit results with/without collective
expansion. Some of the feature one see here are sim-
ilar to what has been observed at SPS energy heavy
ion collisions2 .
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Figure 2: Measured mean transverse momentum 〈pt〉
as a function of particle mass (data points).

Comments: (i) The effect of radial flow is some-
what stronger at this RHIC energy than those from
CERN SPS energies; (ii) The freeze-out temperature
parameters are similar for both RHIC and SPS colli-
sions; (iii) Multi-strange baryons show a clear devi-
ation from the collective line indicating they freeze-
out relative earlier than other lighter hadrons. Multi-
strange baryons and charmed particles are, therefore,
carrying dynamical information at relatively early
stage of the heavy ion collision.
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