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Introduction

‘QCD Thermodynamics‘

Heavy lon Experiments}—{ QCD Lattice Gauge Theory

@ Equation of state at finite baryon density

@ Critical conditions
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Critical curve from the lattice calculations Relation to the QCD

The quark mass dependence is parameterized through the relation

(mra)* = (mpa)ghys + b(mra)®

LGT 2—flavor critical curve LGT 3-flavor critical curves
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Critical curve from the statistical bootstrap model

Rolf Hagedorn

" A fireball consists of fireballs, which in turn consist of fireballs,
and soon. ...”

Bootstrap equation

p(m, Vo) =5(m—mg)

+ZN| [

/H [dml P ml) d3pl] 6 ( iPi — )
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Exact formula

Critical curve from the statistical bootstrap model Taylor expansion

The bootstrap input function

T0(p%, b, s) = 6(p* — mi)0(po) + 8(p* — m3)6(po)

The bootstrap equation is given (in a simplified form) as
7(p*, b, s) =6(p® — m7)b(po) + 6(p* — m3)6(po)
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Exact formula

Critical curve from the statistical bootstrap model Taylor expansion

With

Prean (11, T) = / d*p (ned(p? — m2) + nnd(p? — m}y)) exp(—Bup")
ms, m
=2 T |:n7rm7TK1 (T) + nNmNK1 (71\/) cosh (/_7_>:| N

O(T,p) = e 7P /d4p e P’ 7(p?, b)
b

and

Bootstrap equation has a form
20 =9 +e® -1,

meaningful only for
p<Ind—-1.
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Exact formula
Critical curve from the statistical bootstrap model Taylor expansion

The critical curve

The critical curve T¢(u) is given on the ug — T plane by the
condition

Onpny(it, T)=1Ind —1.
The bootstrap input function

Pnn (i T) = H/ d*p (ned(p? — m2) + nnd(p? — m}y) ) exp(—B.p")

my m
=2HnT {nwmle (T) + nympyKy (#) cosh (f;_)} ,
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Exact formula

Critical curve from the statistical bootstrap model Taylor expansion

Lattice Bootstrap Critical Curve SU(2)
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The statistical bootstrap model
used on the QCD lattice system

T e 1 has its basis components such as
they appear in lattice QCD
% il ; simulation. It means, nucleon
H mass expressed by pion mass (all
in GeV) as
00sft \ 1
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m
my(m;) =094 + —C
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The transition temperature T, , as a function of baryonic chemical

potential for 2-flavor lattice, bootstrap system
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Exact formula

Critical curve from the statistical bootstrap model Taylor expansion

Critical curves T¢(jq) from the QCD lattice calculations were
obtained up to O((ig/Tc)?) term.

LBootstrap Critical Curves, Taylor2
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The critical temperature 2-flavor lattice bootstrap system,
compared with result of corresponding lattice simulation, both
considered in power law approximation
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Conclusions

’QCD Lattice Gauge Theory‘

Statistical Bootstrap

Real Hadrons
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