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Is statistical mechanics applicable
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SE at RHIC
it describes the dependance of the flow
on the initial geometrical eccentricity

order early in the evolution of

eccentricity and is maximum)!

How thermalized is the system a




the fluid and
G listing of resonances
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At Au-Au RHIC cdllisions, fitting |
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king" plot with nearly all particles acce
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» We always knew soft hadronic abundances were
approximately exponential. Are | '

Becattini has done thermal fits for p — p.e™ — e
oes that mean these systems are equilibrated?
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but, some particle yields fail in A-A systems

e = 1y se FEIIS S
.-v"TIl. ] =1 L b L




direct measurement of the spacetime distribution of

the fireball (possible through interferometry)




Can statistical fit results make a connection to the

.'5}"51'%['[‘ atic deper‘ldance on system size and energy

of the freeze-out bulk properties ? (Temperature
and )

e Interpret any obtained trend in terms of statistica

physics, e.g. by highlighting a phase transition?
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:Coinciding discontinui

Not seen 1 p—p!
But how does this "fit"

in thermal picture’

Which parameters are
Discontintmas? T? u?




Original suggestion: Strangeness/entropy change
icki/Gorenstein. Kink due

QGP (Gazdz to enthropy
density increase). B

Along similar lines: Chemical non-equilibrium from

phase transition (Rafelski/Letessier)
Large entropy,strangeness content in QGP —
rated phase space at f

ner-satural

Discontinuity in I (super-cooling)and
1dance (Over-saturation ) at and after horn




deas exist Transition from
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dlich / Kampfer /Wheaton )

Discontinuity in chemical potentials.

Does not explain sharpness of i /7 peak but still...




or A’ — 7 non-equilibrium plus shorter interaction
time at high-energy ( Tomasik)

Discontinuity in Equilibration /System




oy ist Transition from

to "meson dominated’ regime

(Cleymans/Redlich /Kampfer /Wheaton )
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Discontinuity in chemical potentials.

Does not explain sharpness of A /7 peak but still...




or ' — 7 non-equilibrium plus shorter interaction

time at high-energy ( Tomasik)

NS




1982, 1986: QGP kinetics

r equilibration

re s5 at equilibrium




or A — 7 non-equilibrium plus shorter interaction

time at high-energy ( Tomasik)
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Discontinuity in Equilibration/Systen




- ; 1986: QGP kinetics
nt at producing s5 than HG kinetics

r equilibration time

e More 5T at equilibrium




Koch, Rafelski, Muller 1982, 1986: QGP Kkinetics

e Faster equilibration
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is definitely there, as much as
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size fit within the




Extra strangeness is due to higher s

nt and Volume at freeze-out, as expected i

A

system lived in phase efficient at producing
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STAR data

= 200 GV
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nhancement or

;iILl =
Voo < N >coE

it away from thermodynamic limit— additional
suppression, nonlinea lume (Hamieh, Tounsi, Beca

e Could strangeness enhancement be caused

fact that p-p is far from the thermodynamic limit

while A-A is close to it? |s p-p particle production

also governed by equilibrium statistics?
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An anomalous enhancement of fluctuations has been
proposed as a signature for non-trivial dynamics

of charge fluctuations

. i = = il ™ e
cested as a signature of QGP (Jeor

temparatura

S

energy density)

-

Problem: Some of these effects are anti-correlated
So are parameters (Eg T flow, volume in a 1st order

transition)




It is fair to say no surprise emerges from data
(modeled by hadron gas microscopic models, and

no marked energy dependance)
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Can models based on statistical mechanics+5trong
interactions account for particle vyield and
fluctuations? A quantitative analysis could
the elations between parameters’
mentioned before.

beat

problem

Deviation from Poisson due to physics -

vet

c contains “a lot of physics”

Can

yields and fluctuations be d ibed by the same

I'. yi.system Volume? Never bee
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Or too small
K/m fluctuation!
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T=140 MeV

+Qver—saturated
phase space
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Worksl

NG : =quilibriur Rafelski-Letessier

cenario for the “horn” explanation) Expected if there

is a phase transition from high entropy phasel.
believe this? Don't know. But if forthcoming

- and p/m~ fluctuation fits, | might!.




The dependance of fluctuations on vyields i
Ensemble-specific ( Begun. Gorenstein,Gazdzicki, Zozulya)

It is wvery unlikely for the incorrect ensemble to

describe both yields fluctuations with

and

Same parameters
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“anonical ensemble calculation of fluctuations from

sst yvields fails badly. Grand canonical does QK

for strangeness canonical suppression!

idea that strangeness is locally equilibrated
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Correlation, by definition, happens at chemical freeze-out.

where multiplicities are fixed!




At RHIC this is simple, sin

From best fit (non-equilibrium) at AY =0.]

et 3.0l ::I--Il:‘l _.-. T L

If that fits Evidence for sudden freeze-out!

If that does not

! % - i

Evidence for long re-interacting phase

Iy — — J—

— Evidence for long re-interacting phase+A * Melting




Considering yields+Fluctuations cou

ion phenomenology what CMB did for cosmology
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From best fit (non-equilibrium) at AY =0.1, op- - = 3.

(Vs o7t = 3.6 and K 92) /K . )
If that fits Evidence for sudden freeze-out!
if that L'ilﬁ:’ff‘.‘i MOt f]T

F.-—+ =3
- —t

— Evidence for long re-interacting phase

i -

— Evidence for long re-interacting phase+ A * Melting
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