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A Characteristic Plateau in the Energy Dependence
of the Apparent Temperature of Kaons
in Central Pb+Pb Collisions at Low SPS Energies

May Indicate Onset of Deconfinement

Within a hydrodynamical model approach the transverse momentum spectra
of kaons are sensitive to the initial temperature and pressure of the created
matter. In the transition region where a mixed phase exists these are
independent of energy density (collision energy ), whereas in the pure confined
and deconfined phases both increase with the energy. This leads to the
observed plateau (at low SPS energies) in the energy dependence of the
apparent temperature T of kaons, which is commonly used to characterise

the shape of the transverse momentum spectrum,. K%
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Method of study

We solve the hydrodynamic equations in
the following way.

Main ingredients:
» Initial conditions
e Equations of state
» Hydrodynamic code - SPheRIO"

o Freeze-out conditions

y

der —, T*

Computation of
dﬂ‘-l.T

*Smoothed Particle hydrodynamical

evolution of Relativistic heavy I0n collisions.



Initial conditions

1) Landau type:

v = 0
V = Lﬁf‘rz%rﬁﬂfﬁ
E = n(Vs—mn)A, (n=087),
c = E_np(Vs—ma)Vs
V 2my, ’
(po = 0.11/fm?). .3

r244322<R?

—{e=-const.) =

2 B) Averaged NeXus: The fluid is spread
over a large rapidity region. 2? Y



Equations of state

1) Ideal gas + QGP bag:
{ Ph:= E_;!?thra { Pgq = E"gqu“ - B,

2 2
Ep = %ghT‘l, Equ—-%qullﬂl—B.

Ref 3
2) Resonance gas + QGP bag:

Hadronic phase: made of resonances with
mass< 2.5 GeV/c?, with volume correction
taken into account. Feu{ S .

QGP:

F'

2 _u""
qu%qu4+% TEHE"'E:'E —-13
4
E.qr—3'3,1[;,?qi""'1+gl T4 +£‘1; + B,

8y = 45 g.;.T‘?’ + 3T,u,q,

nq=3( ;.sq+;i‘f).




Freezeout conditions

We used the usual Cooper Frye prescription,
just for the simplicity.

However, the freezeout temperature (7%, ) is
not an intrinsic thermodynamic property of

the fluid. It depends also on the system size.

A rough estimate gives (when /s — o0)

Eq.‘i'

Tf.ﬂ. x (ﬁ]_lflir

for a given pair of nuclei, and which is
verified in pp and pp data analyses.

It has been reported that also in Au+Au
(Pb+Pb), Ty, seems to decrease with /.
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Results with Landau initial conditions
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Results with NeXus initial conditions
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Conclusions

The Landau type initial conditions, given in
small volume, cannot reproduce
simultaneously the data on multiplicity,
rapidity distributions and the
transverse-momentum distributions.

This conclusion does not depend on the FoS

of the hadronic phase.

Initial conditions, with spatially spread
energy and velocity distributions (for
example, NeXus-type), reproduce well all the
main characteristics of data at high-energies,
namely particle multiplicities, rapidity
distributions and pr spectra.

In this case, the increase of T* in RHIC
energy domain seems to be due mostly to the
larger expansion in the hadronic phase rather
than to that in the QGP phase.
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