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Fig. 8
In the scaling region XT>0J5 the data

from the various energies all fall on the

same curve. The results for the various

final state particles zre tabulated below toget—
her with the CIM predictions. The results are

in general agreement with the CIM model.

Data CIM prediction
Process g .f n .](_

PPoRTX a5 a.8 8 9
PR3 X 8.9 9.3 8 9
PP K™X 8.4 8.8 8 9
PPR-> K™ X 8.9 11.7 8 11,13
PP=>PX 11,7 6.8 12 5
PP*P X  11.9 8.0 12 11
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CORRELATIONS IN COLLISTONS WITH A HIGH-p ;

PARTICLE PRODUCED
*
R. Sosnowski( )

CERN, Geneva, Switzerland

In order to study the mechanism responsible for the production of
secondaries with large transverse momenta we have to analyse the high-pl
collision as completely as possible. The Split Field Magnet detector
(SFM) installed at the CERN Intersecting Storage Rings offers such a
possibility for high-emergy proton-proton collisions. In this review
we will discuss the data obtained by three experimental groups which
analysed collision at 26 + 26 GeV with a high transverse momentum sec-

ondary using the S¥M detector.

The CERN group was dealing with the collisions in which a high—pl
neutral pion was emitted at 90% c.m. production angle. The analysed

sample contained ~ 8000 events [1].

The British-French-Scandinavian Collaboration {2} has studied events with
a high-p, charged particle emitted also at 90° c.m. angle. This particle
has been identified with a Cerenkov counter as being K, 7 or a proton.
The data are preliminary. The sample analysed so far contains 38 000 events
Erom which 8700 have a charged particle with the transverse momentum above
2 GeV/e.

The CERN-Collége de France-Heidelberg-Karlsruhe Collaboration [3] has
presented the data based on about 270 000 events with a charged secondary
of transverse momentum bigger than 2 GeV/c. The production angle of
high-pl secondaries was equal to about 45° (80 000 events) and about 20o
(190 000 events).

It has been found in all three experiments that whenever a high-p_L
particle is detected the probability to observe amother particle(s)
emitted roughly in the same direction increases. This is shown in fig. 1
where a clear peak in the rapidity distribution is observed at rapidities
close to that of the high-pl , triggering particle. In this figure are
plotted only those particles which are emitted at azimuthal angles similar
to that of the high—pl particle. In the same figure the rapidity distribu-
tion for normal events (without a high-pL secondary) is shown as a dashed

curve.

The observed excess of secondary particles above the distribution for
normal collisions increases with the transverse momentum of secondaries
which is shown in fig, 2. It increases also with the transverse momentum

of the high-pl particle what can be seen in fig. 3.

However the correlation for same charged particles is weaker than for
different charges. This can be seen in fig. 4 where the average
multiplicities of particles in the region arcund a high—pl partiele are
plotted for different charge combinations of the high-p_L and low—p_L
particles. The average multiplicities are about twice as big for opposite
charges than for the same ones. This effect depends weakly on the nature
of a high-pl particle. Nevertheless there is an indication that for the
same charge the multiplicity associated with a high-pl pion is higher than
that associated with a high-pl kaon or a proton (antiproton). One of the
possible explanation of this fact could be the Goldhaber effect.

Finally, the excess of particles in the region around the high—p‘L
particle decreases with the increase in the rapidity of the high-pl particle.
This is illustrated in fig. S.

The excess of particles around a high—pl particle is often considered
as a manifestation of a jet of hadrons originated, for example, in the hard
scattering of two partons. We can then ask what is the distribution of the
momeatum component perpendicular to the jet axis. The correspounding data
are shown in fig. 6. It can be seen that the transverse momentum distribution
in respect to the jet axis is similar to that observed in ordinary soft

hadron-hadron collisions as expected from the jet concept.

(*) On leave from the Institute for Nuclear Research, Warsaw.



However, we cannot exclude the possibility that the observed excess
of particles flying roughly in the direction of the high*pl secondary is
due to the resonance production. It masy be that the observed high-pl
particles are mostly the decay products of known (otr unknown) resonances.

The discussed SFM experiments show that resonances do exist at high-transverse
momenta and & siganificant number of high-pL secondaries are the decay products

of por K (fig. M.

So far we have discussed the emission of secondaries in roughly the
same azimuthal directiom as that of the I’n'.gh—p‘L particle. The SFM detector
allows us to study particles inm nearly 2m interval of the azimuthal angle.

It has been found already before {4] that collisions with a highvpl sec~
ondaries exhibit a large excess of particles emitted at the azimuthal direction
opposite to that of a high~p_L particle (away direction). This effect has

been confirmed and studied extemsively by all three SFM experiments. In

fig. 6 is shown the rapidity distribution of secondaries emitted in the

away azimuthal direction. It can be seen that the excess of the multiplicity
in this region covers a wide rapidity interval from -2.5 to 2.5. This
excess increases with the transverse womentum of the high-p‘L particle and
is equally strong for negative and positive secondaries. There is no'clear
dependence of the effect on the nature of the high—p_‘. particle. Aa in-
teresting guestion concerning the emission of particles in the azimuthal
direction away from the trigger is,whether they form in each collision a
collimated bunch of particles-jets. Such a behaviour is suggested by the
hard-scattering picture. The data presented by the three experiments dis-
cussed here suggest the existence of the correlated groups of particle which
balance the most of the transverse momentum of the triggering particles.

In fig. 9 we see a clear demomstration of the short range correlation.
Whenever & particle is detected in the “away" direction other particle
tend to follow it. The similar correlation is shown in fig. 10. The
distribution of the rapidity difference Ay exhibits a maximum at Ay = 0
which is much stronger than expected for the uncorrelated emission. This
correlation is bigger for the high-pl collisions thar for nommal events.

It is also bigger for secondaries with high transverse momenta (see fig. 11).

From the above discussion we see that the jet concept is supported by

the data, however, the final proof of the existence of jets remains to be given.

The experimental data show that the higher is the transverse momentum
of a triggering particle more numerous are the highwpl particle in the away
dirpction. We can verify whether this effect exhibits a scaling behaviour [5]
in the reduced transverse momentum, x = px/pi. The gquantity Py stands here
for the transverse momentum component parallel to the transverse momentum
of the triggering high-pi particle, pi. The distribution of the number
of particles versus x is shown in fig. 12 for three intevvals of pi. The
lack of scaling is evident. However, the lack of scaling in variable x
does not mean necessarily the lack of scaling in the longitudinal reduced
momentum in jets. This is because the emission angles of away jets covers
a wide interval around 90° and often the x variable differs strongly from

the longitudinal reduced momentuym in jets.
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that for normal (minimum bias) events for the different values
of the transverse mementa of a high—pl particle, p,. The highvpl

particles is emitted at ¢ = 0 [2].
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large p, events in the azimuthal angle region away from the trigger LARGE TRANSVERSE MOMENTUM PHOTONS FROM HIGH
(full line). Alsc shown is the equivalent distribution for ENERGY PROTON-PROTON COLLISTONS

uncorrelated pairs obtained by combining secondaries from different

events, In both cases only secondaries with e, > 0.6 GeV/c were

entered. Figs 10{c and d) show a normalized rapidity difference P“Darriuat’ P'Dittman’ K“Eggert, M'HOJ-derS KeTe
distribution obtained by taking the ratio of the distributions ic Donald, T.Medis, F.L.Navarria, A.Seiden,
of figs 10{a and b) respectively, to the background distributions J.Strauqs, G.Veszteraombi, EoG B \‘v'illiams
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of these figures [3].

(presented by G.Vesztergombi (JINR, Dubna))

Large transverse momentum production of

purlty of this "photon sample® will be discussed

02 ' ot - in later paragraphs.

.‘ b) Rﬁ>QSGeWC photons has been the object of many investiga-
15
r tions /141 . However, nc systematic investiga—
10; '-. b tion concerning the source of the ohserved
S T PR
I meesseteetie photons has been made and it has been generally
~+ assumed that they are the products of “or
R a) p,>09 GeVlc JCor
15}* decays. In order to clarify this situation here
t we report on a simultaneous measurement of the
L
LO,_J4 _______ T_, 1t ylelds of single photons and of photon pairs
L +*?f}ff* H } produced in proton-proton collisions of total
05 . 4
t { c.m, energies dg =45 and 33 GeV.
The photon detector 1s a lead glass hodo—~
0 3 3
- scope located at 90° production angle in an
Fig. 11 Normalized rapidity difference for secondaries of opposite charge intersection :region of CERN ISR, Its properties

with pl > 0.3 GeV/c (fig. 11 (a)) and pL > 0.9 GeV/c (fig. 11 (b))

(31. and performance have been described 1in detall
in previous publications /57 + The distance to
the beam intersect is 3,62 m, corresponding to

PP —m by o hye. 01 26,26 GeV :
T a solid angle acceptance of 0.05 sr. To analyse
[ MR 4 .

oseme T the pattern of energy distribution in the lead
—_ 1P B {1riqger)
Yool T - glass array, we reduce it to a number of
x 1t 7 i
g .z;thL clusters of connected cells with pulse helghts
5 osl T e | significantly above zero. In the following the
> ¢+ number of above defined clusters will be referred
5‘04» 4 as number of observed photons. The question of
k
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z

R The space arouhd the beams 1s covered

-
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1ol
AR E T
5 o i - by a large acceptance magnetic spectrometer,

Xe = B /R, {trigger)

o0

the Split Field Magnet Facility, where charged

Fig. 12 The distribution of the number of secondaries per event emirtted

particles produced in association with the

in the away direction versus the reduced transverse momentum ) /6/

X = pl/pi . Three sets of points correspond o three values of lead gla.ss trigger are detected -

the transverse momentum of the triggering particle. Only particles ‘l

Events were recorded when they simnltaneous—

with the momentum component perpendicular to the trigger plane

smaller than 0.F GeV/c are plotted.

1y satisfied two conditions: an energy deposi-
tion above an adjustable threshold ( usually
1.4 GeV) in the lead glass counter and the
detection of at least two charged particles

either in the SFM wire chambers<or in each of
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