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Summary. ~ Following our previous work, the comparison of the properties of
multihadron systems, produced in high-energy pp reactions, with hadron jets produced
in e*e~ annihilation, is further extended through the study of the inclusive distributions
in the «reduced » variable Pr/<Pr.

A good agreement with e+e~ data is found.

Introduction. - We have recently reported (17) the results of a new method for studying
the multiparticle production properties in pp reactions and comparing them with ete-
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published by Plenum Press.

(*) M. BASILE, G. CARA Romro, L. CIFARELLI, A. CoNTIN, G, D’Anr, P. D1 CESARE, B. ESPOsITO,
P, Giusti, T, Massam, F. PAILMONARI, G, SARTORELLI, G. VALENTI and A. Ziomicar: Phys, Leit. B,
92, 367 (1980).

(®) M. BASILE, G. CARA RomEeo, L. CIFARELLI, A. CONTIN, G. D’Ari, P. DI CESARE, B. EsposIiTO,
P. Grusti, T. MagsaM, R, NaNia, F, PALMONARI, G, SARTORELLI, ¢!, VALENTI and A. ZicHicHI:
Phys, Leit. B, 95, 311 (1980).

(), M. BasiLe, G. CARA RomEo, L. CIFARELLI, A. ConNTIN, G. D’AL1, P, D1 CEsARE, B. Esrosito,
P. Giusti, T. MassaM, R. N ANIA, F, PALMONARI, G. SARTORELLI, (. VALENTI and A. ZICHICHI:
Nuovo Cimento 4, 58, 193 (1980).

(5): M. BASILE, G. CARA RomEo, L. CIFARELLI, A. CoNTIN, G. D’AL1, P. D1 CESARE, B. Egposito,
P.. Giusti, T. MassaM, R. Nania, B, PALMONARI, G. SARTORELLI, G. VALENTI and A. ZicHIicHT:
Lett. Nuovo Cimento, 29, 491 (1980).

(°) M. BasiLE, G. CARA RoMuo, L. CIFARELLI, A, CONTIN, G. D’Ar1, P. D1 CESARE, B. EsposiTo,
P, Grusrr, T, MASSAM, R. NaN1A, F. PALMONARI, G. SARTORELLY, M. SPINETTI, G. SUsINNO, G, VALENTI
and A. ZICHICHI: Phys. Leit. B, 99, 247 (1981).

("), M. Basiie, G. CARA RoMEO, L. CIFARELLI, A. CONTIN, G. D’Ar1, P. Dr CESARE, B. EsPosiTO,
P.. Grusti, T. MassaM, R. NaNiA, F. PALMONARI, G. SARTORELLI, G'. VALENTI and A. Z1CHICHI:
Study of basic properties of low py multiparticle systems produced in p-p collisions removing leading
protons, in Proceedings of the XX International Conference on High-Energy Physics, Madison,
Wis., US4, July 17-23, 1980, published by the American Institute of Physics (page 86).

273



274 M. BASILE, G. CARA ROMEO, L. CIFARELLI, A. CONTIN. G. D’ALI; ETC.

annihilation. The basic point was to remove the leading-particle effeet. This analysis
has shown that multiparticle systems produced in pp reactions have remarkable similar-
ities with multiparticle systems produced in e*e~ annihilation.

In this paper the comparison with e+e~ is further extended to the study of the inclusive
transverse-momentum distributions. Recently (%) the inclusive p, distributions in ete-
hadronic final states have been measured in terms of the « reduced » variable py/<p5,
where py is the transverse momentum of the particle produced, and {p,> is the average
transverse momentum of all charged particles produced, defined as follows:

17
{pp = ﬁ(_’pT)i

with N being the total number of particles. The experimental study (°) of multiparticle
systems produced in e*e~ annihilation has shown that the digtributions in the « reduced »
variable pg/{pr> at different ete~ c.m. energies (vs=9.4GeV and /5 = 80 GeV)
are the same.

The occurrence of this scaling was recently shown to be a consequence of QCD (%)
This means that the particle distribution in this « reduced » variable py/<ps)> is a basic
property of the hadronization processes.

The purpose of the present paper is to study these distributions when multiparticle
gystems are produced in pp reactions.

Eunperimental apparatus and data analysis. — The experiment was performed at
the CERN Intersecting Storage Rings (ISR) with pp total c.m. energy, v/s = 62 GeV.
A deseription of the apparatus and data collection has already been given elsewhere (*%10),
The set-up consisted mainly of a large-volume magnetic field, coupled to a powerful
system of multiwire proportional chambers (MWPCs). This set-up was used in ‘the
gimplest possible mode, i.e. with & « minimum bias » trigger (7).

As in our previous papers (*'7), where a more detailed description of the method
can be found, events with a leading proton detected in the apparatus are selected -out
of a sample of « minimum bias » events, The systems of particles produced in the same
hemisphere as that of the leading proton are studied for different intervals of the hadronic
energy Fyoa— 315 — Floaang (Where By, =energy of the leading proton).

The transverse momentum py of the particles produced is evaluated with respect
to the direction of the missing momentum P, = Proam— Plesding (WHETe Preqding = MO-
mentum of the leading proton). In order to be considered for the analysis, the particles
of a given event had to satisfy the very simple conditions: i) to fit the event vertex
to within - 5 em; ii) to have a momentum resolution 3p/p < 30%. Corrections for
the acceptance of the apparatus have been applied using Monte Carlo simulation.

Results. — The results are presented in fig. 1 for two energy bands (8 GeV < 2By pa<<
<16 GeV and 24 GeV < 2Ey,,4< 32 GeV).

The analysis is based on 1255 events for the range 8 GeV <2Ey,<16 GeV, and
on 2705 events for the range 24 GeV < 2F,,,< 32 GeV,

(*) CH. BERGER et al. (PLUTO COLLABORATION): preprint DESY 80/111 (1980).

() G. PANCHERI-SRIVASTAVA and Y. SRIVASTAVA: Phys. Rev. D, 21, 95 (1980).

(1*) R. BOUCLIER, R. C. A. BRowWN, E. Cursi, L. DuMPs, H. ¢, FISCHER, P. G. INNOCENTI, G. MAURIN,
A. MINTEN, L. NAUMANN, F. Pruz and O. ULLALAND: Nucl. Instrum. Methods, 125, 19 (1975).
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Fig. 1. - Renormalized (1/6), differential cross-section vs. the ¢reduced » variable pp/{py>. These
distributions allow a comparison of the multiparticle systems produced in e*e- annihilation and in pp
interactions in terms of the «reduced » transverse-momentum properties.
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In fig. 1 the e*e— data are reported for comparison. The corresponding ete- energies
are 4/s = 9.4 GeV and 4/ = 30 GeV, respectively. The agreement with ete~ data is
remarkable.

Oonclusions. — The comparison between properties of multiparticle systems produced
in high-energy pp reactions, and ete- annihijlations, has been extended to the inclusive
Ppp/{ppy distributions. The conclusion is that, also in this transverse-momentum
property, the multiparticle hadronic systems produced in pp interactions show a remark-
able agreement with ete~ annihilation.

M. BASILE, et al.

20 Giugno 1981
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