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Fig. 1 Comparison of the 1-, 2- and 3-d analysis of UA1data. . -



THE NATURAL IDEA . @QCD PARTON CASCADE

(SATZ 2 ChpCEVIC)
T 1S NATORAL TBECAVEE IT (S KNOWN

TO WORK FoR QGenNeRAL ProPeRTIES
oF THE SpecTRA (Mmc cobes '\

NUMERICAL X ANAWTIC CALCULATIONS
WERE PERFORMED CONFIRMING SELF- SintcfARTY
OF THE PARTON SPecTRA FoR Frxed Ol

AND ESTIMATING VIoLATIONS OF SCALING
CAVSED BY RUNMNING og.

PIFFICULTY @

PARTON CASCADE PREDI\CTS STRONG
CORRELATIONS AT VERY SMALL AR
BeETWEEN PARTONS, “Ruvr THE EXPeRIMENT

OB SERVES CORRELATIONS BeTWEEN HADRAS,
PROBLEM: WHY THE TRANSITION
“PARTONS —» HADRONS
Does Nor DesTRoY coreELATIONS
AT AQ £ So Men <




DISCOVERY 2 HBT "DOMINANCE _

Susgestion s CARRUTHERs ; €yueAssy (| 849)

PRECIZE DATA SHoWED THAT “HESE
SHORT - RANGE CoRRELATONS ARE

LARGELY DoMIHATED BY -HBT PHEND MeNON
LE. BY QUANTUM [INTERFTERENCE.,

THIS OBSERVATION
(> CHANGES DPRAMATICALLY THE WAY OF THINKING
ABOUT THE PROBLEM , As 1T 1S NOW CLEAR
THE DISTRIBUTION OF PARTICLE SOURCES

IN SéAce—TINE ARE ESSENTIAL FoR

UNDE RSTANDING THE OBSERVED CORRELATIORS

(i) SOLVES THE PROBLEM OF THE @CD CASCADE.
THE CASCADE OF PARTONS IN MOMENTUM SPACE
1S SIMPLY IRRELEVANT FoR THE (ERY SHORT
RANGE CORRELATIONS, AS THEY Do NOT MEARURE
CorRELATIONS BETWEEN PARTON MOHENTH

BuT THE(R SPACE-TIME DISTRIBUTIONS .
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Two —-PARTICLE EoRRELATIONS
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THEe SHpPE 1S IMPORTANT:

SHAPE ot THE SPecTRUM IN AQ TELLS
ARoOUT THE SHA®E OF “WHE EMICUHON REGION

IN PARTICULAR,
> VERY SHORT RANGE CorRELATONS
IR AQ IMPLY VERY LONE TArL
IN THE SPATIAL EXTENSION OF THE S}DUQCE"

(0D PoweRr Lpw IN AR IMPLIES Some
CONDITIONS ON SUAPE O©OF He SouRcE

WHiT COuDITIONS (.2
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H ADRONIC FLUCTUATIONS ¢
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ARE "FrozenN" AT HIieH ENERGY
CTIME DILATATION)

THE.Y ARE “SHAKEN OFFE' IN

A SoFT HIGH "ENERGY cocel S(ON ¢
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AND THEREFORE CAN BE ORSERVED

OBSERVATION of INTERMITTENCY.
INDICATE S THAT THESE FLUCTUATIONS
ARE (AT LEAST PARTLY)
PELF-QMILAR (SCALE - INVARIANT)
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MUELLER'S DIPOLE CASCADE IN TRANSVERSE SPACE
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Stretched exponential fit
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CONCLUSIONS

¢y APPROXIMATE SELF -SIMILARITY
OF PARTON SPecCrRA 1S ANKTURAL
CONSEQUENCE OF QCD,

(D Cer —SituitAR (FreheTAd STRUCTYRE
OF CARTON SPecTtRA (N X~ SPACE
1S ReSPonNSIRLE For (aPPROXIN AT 2 )
CCacinGe oBSERVED I 4ADRON SRECTRA
AT HI6H ReSoLoTION

(3) DILUTE YSTEMS ARE MORE LIKELY bp )
To Sqow SCALING ThiN Tie ’DeNSé ONES,

(Y EXCITING NEW PocsraiLiTy S
LEVY DISTRIBRUTION IN X-SPACE.
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