SHORT HISTORY OF A LONG-LASTING EFFORT
TO ANSWER THE SInPLe QUESTION .

WHAT ARE PHASES ANND TRANSITIONS (—» CRITICAL STRUc:rURes)
IN STRONGLY INTERACTING MATTER 2

Phases of water Phases of strongly interacting matter
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PHASE DIAGRAM OF WATER
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WATER: PHASES AND TRANSITIONS
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20 YEARS AFTER MISCOVERY OF A NEW STATE OF MATTER

UNCAVERING CRITICAL STRUCTURES
INN STRONG INTERACTIONS
M.GAZP2(CK\, KIELCE, FRANKFURT

) VOcABVULARY

B B STRANGLY INTERACTING MATTER
IN HEANY 108 COLLISIONS

(< 1286)

B P B QUARK-GLUON PLASHA
(1936~ 2003)

BB P B crTitaL STRUCTURES
(1993 - 2025 2)

S8 ' B B |NVENTING FUTURES

DETAILS | REFERENCES! MG, GORENSTEIN, SEYBOTH  2004.02255
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THE QUARK-~GLUON PLASHMA HYPATHES(S
(13¢5 ~13%5)

Phases of strongly interacting matter % A quark-gluon plasma
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ATaMIC NUCLEl -

THE LARCEST PROPLETS

OF STRONGLY [KRTERACTING-
0~ MATTER IN LABORATORY
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ATOMIC NUcLEL DROPLETS OF STROMNGLY [NTERACTING MATTER @
ARR ACCELENRATED ALNOST 70 LCHT VEWCITY AND

COLLI PDED,

HIGH ENERGY NENSITY IT EXPANDS AND DECAYS INTO +ADRONS

STRONGLY INTERACTING WDHICH ARR ™MEASURED |N
MATTER IS CREATED PARTICLE DNETECTORS
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CRITICAL STRUCTORES.
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= ONSET oF VECANFINEREnT (0D) —

REGINING OF QRGP CRRATIQNS WITH
INCREASING CollLISION ENERGY

- CRITIcaL POINT (CP)~ END POINT OF

FIRST ORNER TRANSITION LINE
THAT HAS PROPERTIES O0F SECOND
ORDER PHASE TRANSITION

—- ONSET OF FIREBALL —~ REGINING- OF

CREATION) OF STRONGLY INTERACTING-
MATTER (WI!'TH INCREASING NUCLEAR
MASS NUMBER .

TRANSITION FROM NON-RFRQULIBRIUM
STR\NGS AND RESONACES 1O
EQULIRRIVIM HADRON GAS AR OGP



B B STRONGLY INTERACTING MATTER IN HEASY 0N COLMSION'S

QUARK-GLYON PLASHHA HYPOTHESIS

DISCOVERIES OF HADRONS ((CR, BNL, LBL, CERN PS )

1264 . QUARK MONEL OF HADRONS CLASSIFICATION
GELL-NANN  2URIG

465- QUARK HATTER I SUPERDENSE STAR CORES
1975 IVANENKO, KURDGELAIDZE, ITOH  COLLINS | PERRY

(368 DISCOVERY OF PARTON S ( SLﬁC_) Phases of strongly interacting matter

Q72: QCO AS THEORY OF STRONG [NTERACTIONS

GELL- MANN, FRIT2SCH GROSS; WILLC2EK, POLITZER

1425, QD QVUARK-GLUON PLASTA

SHORY AK ama V.

1329:  NISCOVERY OF GLUONS ((PESY )




B B STRINGLY INTERACTING MATTER IN HEASY 10N COLLISION'S

FIRST REWLATI\ISTIC HEAVY 10N EXPERIMENTS:

- SINCE ISF0' AT SYNCHROPHASATRONS IN DUBRNA
(UP To =5A Gev)

= SINCE 1825 AT BEVELAC IN BERKELEY
(UP TO =2A GE\I)

U

OBSERVATION OF COLLECTIVE FFFECTS

(FLOW , STRANGENESS BNHANCEMENT, .. )

u

STRONGLY INTERACTING MATTER (SiM)
s PRONVUCED (N HEAVY ON (CQLUSIONS




B B 5TRONGLY INTERACTING MATTER IN HEASY 10N (OLLISION'S @

TOWARNDS QUARK-GLUON PLASMA

THEORY . EXPERIMENT :
SIM AT HIGH ENERGY, SIM IS PRODVCED IN RELATIVISTIC
DENSITY IS IN A STATE OF MEAVY 10N COLUSIONS

QUARK -GLUON RLASMA

b

COLLINE HEAVY \ONS AT TRE MAXINWUM
POSSINLE ENERGY AND DISCONER QG P

—> HIC AT THE CERN SPS
T ————————

EOITORS: BOECK AND STocK
OPENING TALK: SILLIS
SUMMARY :© SPECHT

BEGNING OF AUARK MATTER CONFERENCE






