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Some history of the Bag model
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i Gas of quark-gluon bags

Bag spectrum
Z(V,T) = Y — H/dmdv
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i Mass-volume spectrum

p(m,v) = py(m,v) + pp(m,v)
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Vo~ 1fm®, My~2GeV, B=x400 MeV/fm® oq



i Laplace transform

7(T.,s) = /O T dVexp(=sV) Z(V,T) = [s — £(T,s)]"!

£(T,s) = /O ~ dmdv exp(—vs) p(m, v) ¢(T, m)

In thermodynamic limit V — oo

partition function behaves as Z(V,T) = exp |pV/T

The pressure
equals the pole
singularity Sy or
the singularity SQ
of f('T,s) itself.
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= T s*(T)

Viktor Begun 579



The classification
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Average volume

[dvdm v p(m,v) ¢(T,m) exp(—s*v) .

o(T) =
() [dvdm p(m,v) ¢(T,m) exp(—s*v)
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i The v — 0 phase diagram,
average volume & mass of bags
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i Summary:

1.
2.

The system depends crucially on 7y and 0 .

The pressure and energy density for different
~y and 0 have the same ideal QGP behavior at T — ~

The average volume and mass of the bag have
different behavior in different regions of the 7y — )
phase diagram.

Possible cluster QGP can be rather different from
the ideal QGP despite of the similar to that
equation of state.

The kinetic properties of the cluster QGP, e.g. the
shear and bulk viscosity, may deviate strongly

from quark-gluon gas.
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Extra slides
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Free particles, bags, clusters or
polymer chains?

Ferroni, Koch,
Phys. Rev. C (2009)

Crossover ?

1* order PT

(d)

Gorenstein, Gazdzicki, Greiner, Liao, Shuryak,
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i Critical line of the
deconfinement phase transition
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i Laplace transform

7(T. s) E/OOOdVexp(—sV) Z(V.T) = [s — £(T.s)]""

f(T.s) = | dmydv; exp(—vis) p(mi,vi) $(T, my)

ST o-s) = sl
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i Pressure

7(T,s) E/OOOdVexp(—sV) Z(V.T) = [s — £(T.s)]""
f(T.5) = [~ dmydv; exp(~vis) p(m;,v;) (T, m;)

Voo = Z(V.T) & exp [pV/T]

sg:  sp(T) = £(T,sy(T))

SQZ f(T,SQ(T)) — O
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i Pressure

7(T. s) E/OOOdVexp(—sV) Z(V.T) = [s — £(T.s)]""

f(T.s) = | dmydv; exp(—vis) p(mi,vi) $(T, my)

Voo = Z(V.T) & exp [pV/T]
- InZ(V,T) .
p(T) = TvlinOO v = T s*(T)

= T max{sg(T),sq(T)}
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i QGP pressure & energy density

£(T.s) ~ u(T) VO:dv vt exp [—v (s —sq(T))]

u(T) = Cﬁ—lgg—l-l/Z 4446 <0QT4-|—B)3/2

B
s(T) = - oq TS — T

d
p(T) = Tsq = %QT‘l—B, £(T) = T2% = oo T*+B
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