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Heavy ion collisions
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Phase diagrams & order parameters

http://ltl.tkk.fi/research/theory/TypicalPD.gif 

typical phase diagram
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typical phase diagram phase diagram of QCD

Phase diagrams & order parameters

quarks massless - massive quarks confined - deconfined 

Phases of QCD
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Phase diagram of QCD

  Fukushima

baryonic density
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QCD, asymptotic freedom and all that

GluonsQuarks
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SQCD

Nf = 6

QCD, asymptotic freedom and all that

Action and interactions
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SQCD

QCD, asymptotic freedom and all that
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SQCD

QCD, asymptotic freedom and all that

Action and interactions
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QCD, asymptotic freedom and all that
Running coupling at low and high energies
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QCD, asymptotic freedom and all that
Running coupling at low and high energies
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QCD, asymptotic freedom and all that
Running coupling at low and high energies
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UV: asymptotic freedom

αs(Q → ∞) = 0

IR: failure of perturbation theory

αs(Λ
2
QCD) = ∞ at ΛQCD = 217+25

−23 MeV
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Confinement

Quarks Gluons
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Confinement
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Chiral symmetry breaking

Quarks

Generation first second third Charge
Mass [MeV] 1.5-4 1150-1350 170×103

Quark u c t 2
3

Quark d s b − 1
3

Mass [MeV] 4-8 80-130 (4.1-4.4)×103

ΛQCD = 217+25
−23 MeV

Nf = 2+ 1

∆mχSB ≈ 400MeV
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Chiral symmetry breaking

Chirality for massless particles
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∆mχSB ≈ 400MeV

Chiral symmetry breaking

2 light flavours, one heavy flavour 2+1

chiral symmetry breaking: 
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Phase diagram of QCD

  Fukushima

baryonic density
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