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Motivation The Cracow Model:

® Statistical models of hadron production ® Transverse-momentum distributions are calculated from the Cooper-Frye formula:
became a cornerstone of our understanding of where d2 , is an element of the freeze-out hypersurface and

heavy-ion collisions ® u* is the hydrodynamic Hubble-like flow at freeze-out: u* = x* /1y = (t, x,y, z) /7¥.

® The measured proton abundances at sqrt(S) ® The primordial distribution of the i-th hadron in the local rest frame has the form [2]:
2.76 TeV at LHC do not agree with the d3p 1

statistical models [1] i = g 2V 1
® The low pt pion spectra show enhancement (27) T, exp(\/pz +m/T) F 1
oy about 25-50% with respect to the Here g; is the spin degeneracy factor, m; — the mass of the particle, T — the system temperature, the —1(+1)
redictions of various models [1] sign corresponds to bosons (fermions). We neglect small chemical potentials at the LHC.

® Resonance decays are handled by the THERMINATOR Monte-Carlo event generator [3].

® The NJI are the numbers of light (u, d) and strange (s) quarks and anti-quarks in the i-th hadron. The =4 and
~s parameters account for deviations from chemical equilibrium. We compare two cases: the non-equilibrium,
~; # 1, and equilibrium, v, = 1, [2].
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LHC data [ALICE] [1]:

- &

o ALICE, Pb-Pb |5, =276 TV
e STAR, AUAU sy, =200 GeV ® Besides the thermodynamic parameters T, 74, 7s and volume dV /dy that control the average multiplicities of
particles [4] we have only one additional parameter to describe the spectra — maximal transverse radius

over the invariant freeze-out time, ryax/ 5.
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P N S T We fit the pion and kaon spectra with only one parameter ry,.x /¢ and find a remarkable agreement with data
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Pions, Kaons and Protons in Cracow model
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Protons are not included in the fit, however our model explains well their spectrum. The simultaneous
description of the low pT spectrum of pions and kaons (protons) is possible only in non-equilibrium.

Strange particles Freeze-out Hypersurface
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P, (Gevic) Using exactly the same parameters, we have obtained an excellent description of K? K*0 and @. These
particles have different lifetimes, masses and quark contents. Therefore their simultaneous description
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