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Partition Function of the ldeal Gas:
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NV.T) = V $(T,m), n(T) = i\f = 40T 1)

Pressure:
InZ(V,T)
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Energy Density:
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van der Waals
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Van der Waals repulsion: VoV —-uyN
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Z(s,T) = /000 dV exp(—sV) Z(V,T)

Farthest-Right Singularity of the Laplase Transform:
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Z(s,T) = [s — exp(—vos)$(T,m)] "

Pole Singularity:
s (T) = exp[—ves™(T)] ¢(T,m)

vo = O
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Multi-Component VAW Gas m+,V+: ... Mn, Vn
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e = / dV exp(—sV) Z(V,T)
Laplace Transform: 9

=[s — f(T,9)]™"

Filhg) = /UDO dmdv p(m,v) exp(—vs) ¢(T, m)

Pressure: p(T) = T s*(T)

Farthest-Right Singularity:
s(T) = max{sy(T),so(T)}

Pole Singularity:

sg(T) = f(T,sy(T))
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Mass-Volume Spectrum of Quark-Gluon Bags
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To have s = s( at high 7" one needs

v+ 0 < —3,

otherwise f(T,sg) = oo, and sy > sg for all T":

f(s)4
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otherwise f(7,sQ) > s@,and sy > s for all T":
f(s)} g
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T=Tc T >Tc
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T<Tc T--->Tc
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For 4/3 < a < 3/2 there is the 37 order PT

The specific heat C = de/dT CFO/SSOV@I’
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a>2, 5<a<2, l<acgis

1t Order PT 2" Order PT 3" and Higher Order PTs
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Strangeness [ QT 1B, 1S
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Summary
1.Phase Transitions in the gas of quark-gluon bags

2.1t Order PT, 2"d Order PT, 34 Order PT,... -- different
contributions of massive Q-G bags at T=Tc

3. No phase transitions — ‘cluster’ structure of the QGP

4. ‘Critical line’ of the Phase Transitions in the
T-mu_B plane

5. Massive Q-G bags can be observed by measuring

the event-by-event fluctuations
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