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Hadronization
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Cluster
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The formalism: basics
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Rates of multiparticle channels
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This expression explicitly shows the separation between the kinematic arguments of the dynamical
matrix element, and the scale 1/p which determines particle production. This ought to be ultimately

related to the fundamental scale of quantum chromodynamics, Aqcp, .



Rates of multiparticle channels

The finite cluster size is the distinctive feature of the SHM:
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Interactions
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Figure 3: Left panel:symmetric diagrams for the cluster decomposition of the interaction
term in the DMDB theorem. Right panel: non-symmetric diagrams.
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High energy collisions
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High energy collisions
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Figure 4: Upper panel: measured vs theoretical multiplicities of light-flavoured hadrons Table 1: Abundances of charmed hadrons in e*e™ — € annihilations and bottomed
in ete~collisions at /5 = 91.25 GeV. Lower panel: fit residuals (from ref. [I7]). hadrons in ete™ — bb annihilations at /s = 91.25 GeV, compared to the prediction of

the statistical model (from ref. [I7]).



High energy collisions
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Figure 5: Temperatures fitted in elementary collisions as a function of center-of-mass

energy.
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Figure 6: Transverse momentum spectrum of 7 in pp collisions at /s = 27 GeV
(from ref. [16]). Full dots are data from experiment NA27; the black line is a fit with
temperature T=161 MeV and average transverse four-velocity of hadronizing clusters
~ 0.21. Coloured lines show the cumulative contribution of resonance decays, divided
into classes according to their quantum numbers.
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Heavy ion collisions

Figure 7: Spacial distributions of clusters in heavy ion collisions according to the hy-
drodynamical picture. In this model, nearby clusters interact from an early stage on
and their momenta and charges are strongly correlated with their positions, unlike in
elementary collisions.
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Heavy ion collisions
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Figure 8: Upper panel: measured vs theoretical multiplicities of light-flavoured hadrons
in Pb-Pb collisions at /sy, = 17.2 GeV. Lower panel: fit residuals (from ref. [21]).



Parameters on SHM
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Thermalization: how is it achieved?

Statistical Physics
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Summary

* cluster defination

* review the basic formula on SHM

 consider infinite volume and interaction

e compare with experiments (hadron production on ee, pp, heavy ion)
* parameters discussion

* Thermaliztion
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