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B EXPERIMENTAL STATUS

EXPERIMENTAL STUDY OF MULTI-PARTICLE IN HIGH ENERGY
CQLUSIONS [ASTS [FOR APOUT ©0O VYEARS

BNL AGS —% CERN SPS —» BNL RHIC —» CERN LHC

- RICH NATA ON MEAN MULTIPLICITIES (QF PRODUCED
NAODRONS (KND) AND THEIR MOMENTUM  DISTRIBUTIONS
(SINGLE PARTICLE SPECTRA = EG. d'n/(aydpr) = AN dyde;) )

—p PUT POOR DATA ON EVEM-RY-EVENT FLUCTUATIONS

(SEcOND AND HIGHER MOMENTS )
THIS 15 MOSTLY NDUE To INCOMPLETE ACCEPTANCE

O MONERN DPETECTORS



SINGLE PARTICLE SPECTRA ARE EASY TO0 MEASURE
ONE CAN PARTLYY FULLY CORRECT THeM FOR A LIMITED

ACCEPTANCE (SING ROTATIONAL AND FORWARD/BACKLJARD
SYMMETRIES. THEY ARE OREVYED RY PARTICLE SPECTRA-

AVEREGED OJER AN EVEN SAMMLE

- MEASURMENTS IN FuLL ACCEPTANCE ARE NOT NEEDED
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EVENT -BY-EVENT FLUCTVATIQNS ARE DIFFICULT TO MEASURE

ONE CANNOT CORRECT RESULTS FOR A LIMITED ACCEPTAMNCE
USING- SYMMETRIES QBEYED BY THE EVENT SAMALE

THEY ARE NOT OBREYRD BY SINGLE EVENTS

EXAnPLE  FOR  pep  INTERAGTION S|

10° EVENTS
v F

1 PARTICLES




THE ONLY PROPER ResuLTS ON E-BY-E FLUUTUATIONS ARE 0N
FLCTUATIONS OF CHARGED HARRIN MouLTiPUciTY N

P+P INTERACTIONS., THE HMEASUREMENTS COME fROM
RURRLE AND STREAMER CHAMBER BXPERIMENTS
PERFORMED MANY YEARS AGO.

= + F0LL ACCEPTANCE
+ LOW SYSTENATIC- BIASES

— PARTICLE MASS NOT MEASURED

- [0 STATIST|CS

= LWORKS ONLY FOR QU
MUOLTIPLICITY EVENTS

LIQUINDE HYDROGEKN SERVES AS
TARGET ANN DETECTOR



IN BUBBLE AND STREAMER CHAMBER EXPRRIHENTS
EVENTS WERE READ-OUT RY PRATJECTING THEM ONTO
2D FILM PLANE, THE PROJECTEN (BD-22N) TRACK
DESITY IS SIGNIFLCANTLY HMIGHER THAN THE 30 ONE.

S+ ﬁcb COLLISION AT 200A Ge\f/c/

SEEN BY THE NA3S STREMER
CHAMBER

IN HEAYY 104 COLLISIONSs AND/OR AT VERY HIGH ENERGIES
TRACK MULTIPLICITY IS TO0 HIGH TO0 USE DETECTORS
PROJECTING 3D SPACE ONTO 20 PLANE



IN ORPER TO OVERCOME. THIS PRORLEH MOONERN EXPERIMENTS
USE TIME PROCECTION CHAMBERS OR Slcicond Pl XEC
DETECTORS FOR PARTICLE TRACKING

MOREOVER , MANY RUN IN THE COLINER  MODE AT

VRRY HIGH ENERGIES.

THE PRICE IS A LIMITED OR \ERY LIMITED ACCRRPTANCE
AND  CONSEQUENTLY POOR DATA ON E-BY-€ FLUCTUATIONS
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CUORRENT AND PLANED IN THE LAMNDSCARE OF THE MOST

ACCELERATORS AND POPVLAR  PHASE DIAGRANM QF
EXPERYMENTS STRONGLY INTERACTI NG MATTER
i i
energy accelerator/exps LHC
(GeV) accelerator/exps - quark—gluon plasma
T SIS100/MADES-CBM . |...7Pi.crossoverlSPSl crcal point
¢ mesonic matter
~10 SPS/NA61
NICA/MPD
AFTER@LHC -
@ hadronic first order transition
~100 RHIC/STAR,PHENIX matter
’”1000 LHC/ALICE,ATLAS,CMS baryonic matter
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TEST MONELS (STAT. vs by )
OF STRONG- [NTERACTIONS

STURY PROPERTIES OF
THE PHASEE TRANSITION
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. mesonic matter
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He



TEST MONELS OF STROWNG- |INTERACTIONS ;. STATISTICAL \S PDYNAMICAL
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No data on A+HA collisions to test
two very different predictions

THIS KEY fPLoT WILL RE
EXPLANED (N THR RO UinG—

LECTURES



STUDY PROPERTIES o0F THE PHASE TRANSITION

FLUCTUATIONS ARE
EXPECTED TO0 SIGNAL-
THE CRITICAL POINT

Pb+Pb

Xe+La




