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Figure 10. (a) Decomposition of the i iog in pf collisions according to
the number of generated pomeron cuts at /s = ¢V (b) Energy-dependence of charged
particle pseudorapidity density in pp colliSions.

event generator’!) are compared with collider data®? in Fig. 10.

5 Summary

Regge theory, AGK cutting rules, QCD in the limit of large numbers of col-
ors and flavours, and the geometrical interpretation of high-energy scattering
prove very useful in understanding the basic properties of cross sections and
multiparticle production. They are some of the tools available today to study
soft processes theoretically. Many models combine them to obtain a detailed
description of soft processes 33526

However we are far from being able to reliably calculate predictions for
most soft production processes. All approaches or models discussed here have
severe shortcomings. For example, Regge theory does not predict transverse
momentum-related quantities, and most models implement AGK cutting rules
without energy-momentum conservation, to name but a few. Furthermore
the rather large number of free parameters limits the predictive power of
calculations,
Acknowledgements: This work is supported by U.S. Department of Energy
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FIG. 2. The ratio Ry, for ¢ hadrons and neutral pions
{weighted average of PhSc and resuliz) in central Au +
Au collisions. The error bars indicate the statistical ervors on the
measurement. The surrounding bands [shaded for ="'s, brackets
for (h* + A~)/2] are the quadrature sums of (i) the systematic
errors on the measurement, (i) the uncertainty in the N + ¥
reference, and (iii} the omcertainty in (M) Also shown
are the ratio of inclusive cross sections in ¢ + a compared
wpe+ p ot Ty = 31 GeV [18], and spectra from central
Pb + Pb, Pb + Au compared o p + p collisions ai JSuw =
17 GeV [17] shown as a band indicating the range of uncertainty.

We can also examine the spectra from central colli-
sions for modifications at high pr by comparing them to
the spectra from peripheral collisions after dividing each
by the comesponding values of (Nyinany). The central-to-
peripheral ratio is a useful complement to Raa, since it
should be unity in the limit of point-like scaling. Many
of the experimental uncertainties are reduced in this ratio
(see Table 1). Additionally, the uncertainty induced by the
p + p interpolation is eliminated, albeit al the expense of
incurring that in {Nsinsry) for the peripheral class. We note
that there may be effects from the centrality dependence
of nuclear shadowing and/or the Cronin effect that would
also be present in this comparison.

The central-to-peripheral ratios are plotted in Fig. 3.
Like R4 this ratio is below unity at all observed pr for
bath charged hadrons and neutral pions, indicating a sup-
pression of the yield per N + N collision in central col-
lisions relative to peripheral. The difference Detween the
two ratios implies that the # /h ratio is smaller in central
collisions than in peripheral.

We have presented spectra for charged hadrons and neu-
tral pions measured at 90 from central and peripheral
Au + Au collisions in the PHENIX experiment at RHIC,
Above pr ~ 2 GeV/c, the spectra from peripheral col-
lisions appear to be consistent (albeit within a substantial
sysiematic error) with a simple, incoherent sum of underly-
ing N + N collisions. The spectra from central collisions,

{ Aumﬁauat}rmv

= 15 u (h"+h7)2

3 - binary scating

£ T

L@t |

g % 1 2 3 4 5
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FIG. 3. Ralio of yield per event in central vs peripheral Au +
Au collisions, with each divided by (Npjpan) for that class. For
ﬂmmmmwﬂmmmmﬂm
meuulmdum:dmmdtﬂn:m.
surrcunding bands [shaded for #%'s, brackets for (k% + A™)/2)
mlh:m-:humemufmthplmnﬁhsm:mhrm
on the spectra that do not cancel in the ratio, and (ii) the uncer-
tainty in {Nyieey) (3¢ Table ).

in contrast, arc sysiematically below the scaled N + N ex-
pectation, when compared both to data from p + p colli-
sions and to specira from Au + Au peripheral collisions.
The suppression in central collisions is in qualitative agree-
ment with the predictions of energy loss by scattered par-
tons traversing a dense medium. However, other nuclear
medium effects should be undersiopd before a quantita-
tive conclusion can be drawn, Measurements in p + A at
RHIC can help in this direction.
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