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TO-DAY: ALL YOU WANTED TO KNOW ABOUT HEAVY ION
COLLISIONS BUT DID NOT DARE TO ASK

TOMORROW: WHY DATA SEEMS TO BE MUCH SIMPLER
THAN THE EXPLANATIONS OF IT?

AND PREDICTIONS FOR LHC
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Np g7 Calculations for PbPb at LHC



For a very broad range of energies and geometry of the collision:

* For \/% from <10 GeV to 200 GeV
oFor Np,rr from 2-350

*And over the entire rapidity range

The global distributions of charged particles produced in pp, pA, AA,
and even e* e collisions show remarkably similar trends, and data is
found to factorize into an energy dependent part and a geometry, or
incident system dependent part

The trends allow us to “predict” with high precision several important
results that will be seen in PbPb at LHC. More important, an
understanding of what happens in AA collisions must include an
explanation of these trends and the broad range over which they seem

to apply
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Experimental Control of Centrality or
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Data from compilation i

p+P Inclusive Scaled to 5500 GeV
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Energy and Geometry Factorization seems to apply to P spectra
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p+A collisions

Various final states: ¢ 1, 1T,p ,p,N,A\K% =, K* K"
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Summary of Main “Predictions”

PbPb @ 5.5TeV Scaled From AuAu @ 200GeV (Phobos Data)
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Total charged multiplicity in central (Ny,zr =386) PbPb collisions at (s = 5.5 TeV) = 15000 +/- 100

Total charged multiplicity in NSD pp collisions at (Vs = 14 TeV) = 72 +/- 8



Final Comments

If these “predictions” turn out to be correct, more than ever, any model
which claims to explain the phenomena observed in heavy ion
collisions at ultra relativistic velocities, must contain an explanation for
the observed trends, as well as the broad range of systems, energies
and rapidities over which the trends are observed.

If these “predictions” turn out to be false, it will be a direct indication of
the onset of new phenomena at LHC energies.

If the observed trends are a consequence of some very general
principles, it means that the data on the global properties is not
sensitive to the details of the system formed in AA collisions. It then
follows that we learn little from models that agree with this data, unless
at the same time the models explicitly explain the trends.



