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Why are we here:

Hagedorn Temperature is the pivotal idea that opened to study
high energy density matter defining our Universe in primordial
times. It was put forwards at CERN 50 years ago. We celebrate
the anniversary today.

Rolf Hagedorn has opened at CERN the path to the study of
hot hadronic matter which we call today quark-gluon plasma. It
seems appropriate to remember the physics progress made in
the past 50 years and how our view of the Universe evolved in
this half century.

Lasting Influence Illustrated by a few stepping stone
developments.
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How it all begun: Heisenberg hired Hagedorn trained by preeminent thermo-
dynamics theorist Becker to work on his cosmic emulsion-star hobby, what we
know to be the very precursor to hot hadronic matter, and sends him of to
CERN to continue; and CERN D.G. Adams charges Hagedorn with this task.
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1964/65 Revolution: These ideas determine our times

I Hagedorn: TH & SBM hadronic matter
I matter made of Quarks
I Higgs & Standard Model of Particle Physics
I The big-bang (Penzias-Wilson CMB)

Our time line:
1. 50 years ago – Melting hadrons: birth of hadronic matter
2. 35 years ago – Boiling quarks: at TH hadrons⇔ quarks
3. 15 years ago – Quark-gluon plasma discovery
4. Today – Searching with QGP for new physics
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TH has a tormented birth WITHDRAWN
Hagedorn 1960-1964: Fermi model produces too few pions -
could this mean particles are distinguishable ?
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A model is born: SBM=Statistical Bootstrap Model

Idea yields exponential mass spectrum: ρ ∝ em/TH

(m2
0 + m2)a/2

TH : limiting temperature
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Jan. 1965: Nuovo Cim. Supp. 3 147 (1965): SBM, TH
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Phases of Hadronic Matter 1980

From J. Rafelski and T. Ericson: CERN Courier memorial article “Tale of Hage-
dorn Temperature” – adapted from Hagedorn and Rafelski 1980 manuscript,
found in similar format in Letessier-Rafelski book “Hadrons from QGP”.
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Strangeness Signature of QGP 1980-86

A signature of QGP was ‘requested’ for the QM1 meeting at GSI – and further
developed in collaboration with Berndt Müller.

‘Hagedorn Legacy’ 50 y of Hagedorn Temperature Introductory Remarks, Friday November 13, 2015



CERN RHI experimental SPS program is born
1980-86
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A new ‘large’collider is build at BNL: 1984-2001
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My favorite: Strange Antibaryons: SPS, RHIC,
ALICE: 1996-2014

Largest ‘Medium Effect’and a characteristic signature of QGP
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press.web.cern.ch/press-releases/2000/02/new-state-matter-created-cern
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9AM, 18 April 2005; US – RHIC announces QGP
Press conference APS Spring Meeting
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Connection to Relativistic Heavy Ion Collisions
I Universe time scale 18

orders of magnitude
longer, hence equilibrium
of leptons & photons

I Baryon asymmetry six
orders of magnitude larger
in Laboratory, hence
chemistry different

I Universe: dilution by scale
expansion, Laboratory
explosive expansion of a
fireball

=⇒ Theory connects RHI collision experiments to Universe

‘Hagedorn Legacy’ 50 y of Hagedorn Temperature Introductory Remarks, Friday November 13, 2015



The Universe Composition Changes
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J. Birrell & J. Rafelski (2014/15)

dark energy matter radiation ν, γ leptons hadrons
=⇒ Different dominance eras
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Valedictorian Lecture 1994
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