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Opposite side rapidity distributions at large p are analysed using different hard col-
lision models: gqq — qq, g =~ MM, gM — qM. We find the hard scattering cross section
do/di to be strongly constrained by the data. Some forms for dojdt proposed previously are
found to be inconsistent with the data; but choosing empirical parametrizations all models
are able to describe the presently known data. However, at larger trigger transverse momenta
we find differences beiween the models.

1. Introduction

Considerable progress has been made during the last year in the investigation of
hadronic reactions at large transverse momentum {1, 2, 3]. The transverse momentum
dependence of single particle distributions is now better understood [4, 5]. Correlation
measurements give increasing evidence for a two-jet-event-structure [6-11] as predicted
by hard collision models.

The explanation of large transverse momentum phenomena by the hard collision
of partons has obtained some experimental support but many questions remain to be
answered. These questions concern:

() The distributions and quantum numbers of partons in hadrons;
(1) the distribution functions describing the fragmentation of partons into jets of hadrons;
(iif) the hard collision cross section and the nature of constituents which participate in
large p, reactions;
(iv) properties of the large p, final states like quantum number correlations and jet
structure.

* Presently at CERN, Geneva, Switzerland.
** Address: Sektion Physik, Karl-Marx-Universitit, Karl-Marx-Platz, 701 Leipzig, DDR.
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Preferably, the answers (i) and (i) should be obtained from lepton-hadron and lepton-
-lepton reactions.

In the present paper as in [12], we want to study the questions: What is the correct
hard collision model and what is the form of the parton-parton cross section. To this
end we analyse data on opposite side two-particle correlations in rapidity. We study
hard collision models which were proposed in the past by different groups and which
were shown to lead to reasonable agreement with the p, dependence of single particle
distributions in pp and n¥p collisions [13-25]. Data on same side and opposite side two-
-particle correlations [26] as function of transverse momentum were found to agree well
to these hard scattering models in a number of papers [27-32]. Same side and opposite
side large p correlations in the rapidity variable within these models were studied in
Refs 12, 22, 23, 29, 33-35]. In Section 2 we give details about the hard scattering models
considered. We discuss the parton distributions Fi(x) in hadrons and the parton fragmen-
tation functions Gi(z) as well as the parton-parton cross sections which we will use. In
Section 3 we derive constraints on the parton-parton hard collision cross sections from
recent data on opposite side rapidity distributions [10]. We extend the results of Kripfganz
and Ranft‘[12] considering additional hard collision models. Tndeed we are able to show
that some of the hard scattering cross sections do/df which were proposed in the past
are inconsistent with these data. However, choosing do/di phenomenologically we are
able to describe the correlation data in all models considered reasonably well. In Section 4
we present our conclusions and discuss proposals for future experiments.

2. Hard scattering models

2.1. Description of the hard scattering models considered

The general structure of hard scattering models is illustrated in Fig. 1. In the collision
of hadrons 4 and B, secondary hadrons C and D with large transverse momentum are
produced via the hard scattering of pointlike constituents, partons i and j. The partons /

| |
and j are fragments of the incoming hadrons 4 and B. — F(x,) and — Fj(x,) are the
X1 X2

Fig.1. The hard collision model
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momentum distributions of partons i and j in the hadrons where x; gives the fraction of
the hadron momentum carried by the parton i, x; = p;/P,. The scattered partons k and /
are usually not directly observed, e.g. if they carry quark quantum numbers. The observed
hadrons C and D result from the “decay’ of the partons k and /into hadrons. The momen-

i 1
tum distributions of hadrons in the parton fragmentation are given by — G&(z,) and
1

— Gi(z,) where z,(z,) gives the fraction of the parton momentum carried away by the
¥4}

hadron C(D); z; = p¢/p,. Inclusive two-particle distributions according to this picture
are given by the following expressions [13, 14]

EE d°c 16 xydx,
P Bped®py nsx} ex2 p (ct 6 0 )2

c D
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The variables §,  and # are the Mandelstam variables characterizing the irreducible parton
collision. do/dt is the parton-parton hard collision cross section. In Eq. (2.1) the trans-
verse momenta of partons within the hadrons and the transverse momenta of hadrons in
the jets resulting from parton fragmentation are neglected. Transverse momenta of hadrons
in jets can be taken into account for instance using the methods developed in Refs [33, 34].
This leads to transverse momentum dependent correlation lengths in rapidity for two
particles coming both from the same side or opposite side jet and to some increase of the
widths of the single particle rapidity distributions and opposite side rapidity distributions.
For the purpose of this paper these effects are in most cases neglectable.

Within the general framework of hard scattering models many different models
can be considered, which differ mainly in the nature and quantum numbers of the constit-
uents. The aim of our paper is to find from experimental data constraints sufficiently
strong to reduce the number of different models which are able to describe the data.
We analyse here only opposite side rapidity distributions. In a following paper we analyse
the p, and rapidity dependence of single particle distributions and =t/ ratios. The models
considered are characterized by the following irreducible subcollisions:

A. Quark-quark elastic scattering, see Fig. 2a. The constituents i and j are the
quarks u, d, s and antiquarks U, d, s in the hadrons [13-17].

B. Quark-antiquark fusion into mesons, see Fig. 2b. The constituents i are quarks
u, d, s and the constituents j are antiquarks u, d, s. The outgoing particles k and / carry
meson quantum numbers consistent with each other, with the incoming quarks and anti-
quarks as indicated by the quark lines in Fig. 2b [24, 25].

C. The constituent interchange model, quark+meson — meson +quark, see Fig. 2c.
The constituents j and k are quarks u, d,s or antiquarks u, d, s, the constituents i and /
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are mesons with quantum numbers consistent with each other and the quarks j and
k, as indicated by the quark lines in Fig. 2c [18, 19, 20].

D. Quark-meson scattering with gluon exchange, see Fig. 2d. The constituent i is
a quark or an antiquark, j carries meson quantum numbers.

A B
i\\\*—\} '\__<‘ i !
. .D

Fig. 2. The four hard collision models considered A — qq — qg, B—qq — MM, C — gM - Mq (CIM),
D — gM — gM (gluon exchange)

We consider two versions of each of the models B, C and D, where mesons participate

in the hard collision process.

(i) The trigger meson might be one of the directly produced unfragmented mesons.

(if) The trigger meson is the product of the fragmentation of constituents with meson
or quark quantum numbers. The fraction of observed not fragmenting trigger mesons
is enhanced by the trigger bias in the usual experiments [26-32].

2.2. Parton distributions in hadrons

For models A, B, C and D the quark and antiquark distributions in hadrons are
needed. For models C and D we need in addition the distribution of meson constituents
in hadrons. We use the momentum distribution of partons i in a hadron A4 in the form

PAx) = — Fio). 2.2)

The distributions of quark-partons in hadrons can be determined experimentally in deep
inelastic lepton-hadron scattering experiments. The present knowledge of these functions
is, however, not satisfactory.

The distributions of quarks and antiquarks in protons and neutrons were extracted
in many papers from deep inelastic scattering data [15, 38-44]. In these papers also sum
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rules and constraints are discussed and exploited to get realistic distributions. In our
actual calculations we use the distributions proposed by Barger and Phillips [39] and the
ones due to McElhaney and Tuan [38] It is to be recognized that distributions available
so far are subject to large uncertainties. It is known experimentally from eN, uN and vN
collisions [45] that scaling in the variable x is violated. The data from muon and neutrino
collisions at higher energies than the SLAC data give, however, not yet a coherent picture.
Therefore we use for the time being the distributions with exact scaling, With a few
exceptions the rapidity distributions which we calculate are rather insensitive to the exact
shape of the quark distributions depending more sensitively on the hard scattering cross
section. The distributions of sea quarks are particularly ill defined from present data.
McElhaney and Tuan [38] fit the sea distribution as

S(x) = %s(x); s(x) = 0.1(1 —x)72, (2.3)

Barger and Phillips [39] propose
s(x) = 0.145 (1—x)°. 24
The dimensional counting rules give [44]
s(x) ~ (1~x)". 2.5

We perform many of our calculations, in particular when using the quark-antiquark
fusion model B, using both of the distributions (2.3) and (2.4). In this way we hope to get
a feeling for the uncertainties of the calculated large p | cross sections due to the uncertain-
ties in the quark distribution functions.

The quark distributions in mesons are not available from lepton induced reactions.
We use in our calculations distributions as suggested by dimensional counting arguments
[41]. For instance for nt, these distributions are of the form

Fiu(x) = F3.(x) = 2x(1 —x)+0.2(1 —x)°, (2.6)
Flx) = F'.(x) = F3.(x) = F5.(x) = 0.2(1—-x)°. 2.7

Finally there remain the pion distributions in hadrons needed for models C and D. These
distributions are again very ill defined. We use dimensional counting arguments to determine
the shape of these distributions.

2.3. Parton fragmentation into hadrons

We use the momentum distributions of hadrons C from the decay of the parton i
in the form

; |
Pdz) = ~ Gc(2), (2.8)

where z is the fraction of parton momentum carried by the hadron C, z = p./p;.
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The fragmentation of quark-partons into hadrons can be studied experimentally in
deep inelastic lepton-hadron collisions and in e*e~ annihilation into hadrons [46, 51].
Here we are mainly concerned with the decay of quarks u and d and antiquarks u and d
into pions. We use for the fragmentation of the u quark into pions the following distribu-
tions which were obtained from a chain decay model restricted to pions as secondaries [52]

Gi(z) = 3—%2-%2°", (2.9)
Gi(z) =218 742,83 (2.10)
Gl(z) = 2-2 2. 2.11)

For a comparison with muo and neutrino production data see Fig. 3. These distributions
satisfy isospin and energy sum rules. The corresponding distributions for d, u and d quarks

Gz}

0,® neutrino production
06 ~

A .M muo production
05

03

02

o ; 1
9 02 0¢ 06 a8 10

Fig. 3. Comparison of our parametrization of the quark fragmentation function, Eqs (2.9) and (2.10)
with data from lepton hadron collisions [50]

are obtained from isospin invariance. The distributions for s and s quarks are chosen
according to the assumption that all distributions for unfavoured decays like u — 7,
d —» 7, s » ¥ etc. are identical [15].

In the fragmentation of meson constituents / into mesons C we choose the momentum
distributions of C in the form [27]

Pi(2) = 2 GL(2)+ Kb;c0(1 —2), .12)

where the parameter K determines the fraction of not-fragmenting mesons. This fraction
is small [27]. Therefore we consider the not-fragmenting term only for the trigger pion,
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where this term is favoured by the trigger bias. As discussed above we calculate the two
contributions with fragmenting and non-fragmenting meson constituents separately.
We use functions Gi(2) for the fragmentation of mesons into mesons as obtained from
dimensional counting arguments.

2.4. Parton-parton hard scattering cross sections

The parton-parton cross section is assumed usually to be of the form

do 1 7 1

dt 7 \5
motivated by the dimensional counting rules {36, 37]. The experimental behaviour of
single particle distributions at large transverse momenta demands # = 4. The originally

(2.13)

TABLE 1
Parton-parton hard collision cross sections considered for various hard collision models
Hard collision do 1 ¢ 1 Remarks and
model Py f 3 N7 )=2m references
A U1 G+t 1\ 1 1Y [15]
: qq ~ qq i G W) T I\ %) | quark form factors
1 53 . 1\ [23]
= Fm "23-10 1+ ? preferred by [15]
ub GeVs (A2)
1§ 1\’
5* (=) A3 ( ’7) ol
1 42 1y 1
R ar . I+ — ey 23
5+ 72 A9 <+n> T 23
_ 1y
B: qq - MM R 1 1+ — 35
a s* (=) B 1 B3l
1 {52
C: gM - gM X o\= +1] €D A+mP+1 23]
s H)
L L5 C.2) A+n)? [19]
T Ay ' !
Empirical para- 1 : 1 1\¥
metrization for ""Zf T gtn+e| — J=\atn+ - [12)
s K n n
all models
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proposed mechanism [13, 14}, quark-quark scattering via gluon exchange, gives n = 2
and does not agree with experiment. When considering the mechanism A: qq - qq we
do not consider the many possible forms for do/df discussed by Ellis and Kislinger [14],
instead we use quark-quark scattering cross sections introduced phenomenologically
as in Refs. [12, 15, 16, 17, 23] with the power n = 4 demanded by data. In Table 1 we
collect some forms of do/di considered before in the literature. In Section 3 in which
opposite side correlations are analysed we shall discuss which of these cross sections are
consistent with correlation data. For most of our applications we use the parametrization
proposed in Ref. [12]

do 1 - do 1 (1 B i/s .14
a —EEY o TR, T T '

_ 1 A

gm+g e a+f1+'~7 . a>0, (2.15)

where @ and N are parameters to be determined from the data. According to (2.15), g(n)

1 m
is defined by taking all terms (—) ,m >0 and half of the term with m = 0,
n

N

Co : 1 J
g = — + E c,~(-> (2.16)
2 ;o \n

j=1
with
integer (1\:2—_1)
N! .
¢; = : . gN T (2.17)
(N =2k =)k +j)k!
k=0

1 N
The term with (—) dominates. We use the parametrization (2.15) for all models A, B, C, D
1

considered. In the models B, C and D the dimensional counting rules give for meson
production the power s~* as demanded by experiment.

2.5. Opposite side two-particle distributions

The opposite side two-particle distributions are calculated according to Eq. (2.1).
The detailed structure of these expressions depends, however, on the particular hard
scattering model considered, see Fig. 2.

3. Comparison of calculated opposite side rapidity correlations with data

In this Section we want to constrain the parton-parton hard collision cross sections
comparing with data on opposite side rapidity distributions. Data on opposite side rapidity
distributions were recently published by the CCHK collaboration [10]. The trigger x,
is about x,, = 0.1, the trigger angles are §; = 20° (y; = 1.6) and §; = 45° (y, = 0.8).
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In our analysis we use only the data for p,, > 1 GeV/c, negatively charged trigger
and negatively charged opposite side particles. We hope that leading particle effects will
be minimal in this channel. Furthermore, we compare only the shape of the calculated
opposite side distribution with the shape of the data. As also known from the do/dx,
distributions, there are problems with absolute normalization of the opposite side distribu-
tion in all models. The normalization of the calculated curve is slightly too big. Remedies
proposed are superposition of fragmenting (f) and non-fragmenting (nf) mesonic states
[27], deviatioas from scaling of the jet fragmentation functions G(z) [28], invariant masses
of jets [31] and transverse momenta of partons in hadrons and hadrons in jets. We do not
want to study this question any further here.

The constraints on hard scattering cross sections follow from the shape of the distribu-
tion, only. The remarkable feature of the data is the stability of the maximum of the
opposite side distribution at y, = 0 for x = 0.1 irrespective of the trigger rapidity y,.
The appearing picture of opposite side correlations results from the cooperation of dif-
ferent effects:

— dominance of low subenergies in the constituent subcollision; this tends to produce
back-to-antiback (y, - y, > 0) correlations;

— relatively broad rapidity distribution of the subcollision c. m. s. in case of unsymmetric
constituent collisions (i. e. gqM — gM or qq - MM, where q is valence and q is sea
quark); this tends to produce double bump structures for trigger y, = 0;

— peripherality of the subcollision differential cross section which has to compensate
the effect of low subenergies in view of the experimentally established stability of the
associated rapidity distribution with respect to trigger angle (rapidity) at low x, ;;

— allowing the trigger side jet to fragment, or going to higher trigger x , ; gives effectively
larger x| to the jet; this tends to produce more back-to-back correlations and more
sharply collimated opposite side angular (rapidity) distributions.

3.1. Analysis of opposite side rapidity distributions

We compare the data for negative trigger and negative secondaries [10] with our
calculation for pp — n—n~X at \/s = 53 GeV. In Figure 4 we compare the data for y, = 1.6
and x,, = 0.1 with three models. Fig. 4a shows the result of a quark-quark scatter’ng
model with quark form factors [15] modifying the gluon exchange cross section (Table I,
A. 1). The resulting cross section is much too peripheral which shows up in strong back-
-to-back structure. We have checked that this feature is shared by models with the same
leading power N = 4 in both » and 1/y. Therefore all attempts to accomodate the pls
behaviour by modifying structure functions [16] or amplitudes {17] by quark form factors
fail. These models give too strong peripherality. In Fig. 4b we find the qM — Mq with
the hard collision cross section (C.1 in Table I) originally proposed in CIM to be not
peripheral enough, giving strong back-antiback structure. This conclusion differs from
the one in [23] where the data of Ref. [10] were not yet available. This qualitatively wrong
behaviour is independent of the particular constituent interchange picture. When quark-
-quark scattering is parametrized in a similar way (Table I, A.3) we find the same correla-
tion pattern (Fig. 4c). Therefore we blame the wrong leading power N = 2 for the failure
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Fig. 4. 7 rapidity distributions for p | » > 1 GeV/c opposite to a »~ trigger at y; = 1.6 and x,, = 0.1

in pp—- a7 X at +/s = 53 GeV [10] compared to calculations using models: a) qq — gq by gluon

exchange modified by quark form factors (Table I, A.1), b) gM — Mq (CIM) (Table I, C.1), ¢) qq — qq
with phenomenological cross section (Table I, A.3)

Fig. 5. Same as Fig. 4 for both trigger rapidities y; = 0.8 and y; = 1.6 (§; = 45° and 20°) compared
to qq — qq models using a) phenomenological cross section (2.15) with a = 1 and N = 3, b) phenomenol-
ogical cross section (A.2) from Table 1
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of both models. The 20° data can be successfully described with all models A to D defined
in Fig. 2 using the empirical parametrization [12] of the hard collision cross sections
defined in (2.14) to (2.16) with the leading power N = 3. The same is true with the cross
section proposed by Field and Feynman [15] (see Table I, A.2). The leading term in these

 do
parametrizations is —th\— ~ —-AtA3 . The parameter a in (2.15) controls further the amount
s

of peripherality introduced with N = 3. The best agreement with data is reached with
a = 1 for the qq — qq process and a = 0.5 for all other subprocesses.

In Fig. 5 to 7 we show the data [10] with trigger at x4 = 0.1 and at both y, = 0.8
(8, = 45°) and y, = 1.6 (6; = 20°) in pp collisions at JE = 53 GeV and compare them

Fig. 6. Same as Fig. 4 for both trigger rapidities y; = 0.8 and y; = 1.6 (8 = 45° and 20°) compared to

qq — MM models using a) cross section (2.15) with a = 0.5 and N = 3, and quark distributions from

Ref. [38], b) cross section as in a) and quark distributions from Ref. [39]. Solid curves show distributions

with unfragmented trigger meson, dashed ones are distributions when the trigger side jet is required to
fragment

with models A ... D. Only the cross sections with acceptable angular dependence mentioned
above are considered.

From our comparison of models A ... D with #~n~ correlation data we can draw
up to now no final conclusions in favour or against any one of the subprocesses involved.
But for each model A ... D we may make a best choice:

a) for quark-quark scattering we prefer a phenomenological cross section [12] with
the form of Eq. (2.15) (with a = 1, N = 3) over that of Field and Feynman [15] (Table I,
A.2);
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b) for quark-antiquark fusion ‘nto two meson states we would prefer models with
mesonic jets, the empirical cross section (2.15) (with a = 0.5, N = 3), and Barger-Phillips
quark distributions;

¢) for quark-meson scattering due to quark exchange we prefer the model version
with the same empirical cross section as for b) and with the trigger being the unfragmented
meson;

d) for quark-meson scattering due to gluon exchange a model version with the cross
section as for b) and with meson constituents fragmenting is in best shape.

Fig. 7. Same as Fig. 4 for both trigger rapidities y;, = 0.8 and y, = 1.6 (6, = 45° and 20°) compared

to qM — qM models using the phenomenological cross section (2.15) with ¢ = 0.5 and N = 3 for

a) quark exchange, b) gluon exchange. Solid curves show distributions with unfragmented trigger meson,
dashed ones are distributions when the trigger side jet is required to fragment

In either case the 45° data turned out to be most constraining the model version.
Models with mesonic constituents which are acceptable only when the trigger particle
comes from mesonic jet fragmentation are less probable due to trigger bias.

3.2. nn~ correlations at larger trigger x,, predicted for pp, pp and n™p col-
lision
Extending the analysis of angular correlations at large p, to higher trigger x | , other
initial states than pp and to other triggers or meson pairs provides predictions perhaps
able to discriminate further between subprocesses. We continue to analyse n™n— correla-
tions and show in Fig. 8 predictions of the best version of each model A ... D (selected
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Fig. 8. Predicted maximum position yamax Of the 7~ distribution for p, , > 1 GeV/c opposite to a

trigger versus trigger x | ; (at 0.1,0.2,0.3; the curves are drawn to guide the eye) for different trigger rapidities

y1 =16, 0.8,0.0, —0.8, —1.6 or trigger angles 6, = 20°,45°,90°, 135°, 160° with respect to the beam for

PP, PP, 7p collisions at 1/5 = 20 GeV from the following models a) qq — qq (@ = 1, N = 3), b) gqq - MM

(@ = 0.5, N = 3) with fragmented trigger, ¢) gM — Mq (¢ = 0.5, N = 3) q exchange, not fragmented

trigger, d) gM — gM (a = 0.5, N = 3) gluon exchange, fragmented trigger. The cross section (2.15) is
used in either case. Dashed curves denote double maxima well separated by a dip
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in Section 3.1) for pp, pp and 7np collisions at /s = 20 GeV. The maximum position
Vamax Of the (p | , > 1 GeV) rapidity distribution opposite to the n; trigger is shown versus
trigger x , , for different trigger angles () and the three reactions. Opposite side distribu-
tions having two maxima opposite to a 90° trigger at low x| ; & 0.1 predicted in the quark
fusion model (Fig. 8b) are marked by dashed curves.

In general we see in all models the tendency to strong back-to-back configurations
increasing with trigger x ; for 8, = 20° (y, = 1.6), mainly of kinematical origin, both
in pp and pp collisions. With respect to x, ; the maximum y,nm,, for y, = 0.8 (6, = 45°)
remains relatively stable in slight back-to-back position, which is a common feature of
all models considered except the quark-antiquark fusion model. Only the latter one is
able to predict back-antiback correlations at §; = 45° in pp — n~n~X but they do not
depend on trigger x, ;. (Even for 6, = 20° we see a back-antiback effect for x, ; < 0.15).
The correlation patterns for pp and pp collisions do not differ essentially for all models
except quark-antiquark fusion. The reason for this coincidence is that in qq — qq and
gM — gM processes quarks and antiquarks are involved a priori on equal footing. For
the qq » MM subprocess the opposite side maxima in pp — n~=~X are well separated
in back-to-back position, no crossing occurs. There is no reason for back-antiback corre-
lations according to our qualitative explanation since ¢ and q are both valence quarks
in p and p, respectively. The broad double bump structure for trigger 6, = 90° in pp
shrinks when changing to pp collisions for the same reason, it is less pronounced but still
present.

Crossing of the maximum position for §;, = 20° and 45° (y, = 1.6 and 0.8) before
going to small x  , = 0.1 is a distinguishing feature of quark-quark scattering models.
If n~n—back-to-back correlations would be seen in both pp and pp collisions this feature
could help to discriminate between qq — qq and qM — gM models while qq = MM
would be ruled out.

The n—m— correlation pattern of pp or pp collision is shifted forward and distorted
for n—p reactions. The quark-antiquark fusion model is distinguished by the property
that only for this process there is still back-to-back correlation possible (in ¢. m. s. as
long as trigger angle 6, < 45°) also for small trigger x, ;. The other models are not so
qualitatively different in their predictions concerning np — n~n~X.

4. Conclusions

In this paper we have tried to constrain hard scattering models by comparison of
opposite side rapidity distributions with data. We have restricted ourselves to =—n~ correla-
tions (negative trigger, negative secondaries) in pp collisions at \/s_ = 53 GeV [10].
Comparison at trigger angle §, = 20° has proven to be restrictive to find the acceptable
peripheral behaviour of the hard scattering cross section. Some theoretically motivated
cross sections can be eliminated by this check. The proper amount of peripherality and iso-
tropy seems to be represented by our empirical cross section

de do 1 1 N=3 41
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with the optimal parameter g depending on the type of subprocesses, qq — qq, qq — MM,
or M — gM by quark or gluon exchange. The best agreement with the power N = 3
(typical also for the quark scattering model of Field and Feynman {15] and certain versions
[35] of the quark-antiquark fusion model) signifies dominance of the cross section

do 1
R Details like the parameter a in{Eq. (4.1) are less influential for the resulting
s

correlation pattern. The choice of the quark distribution functions (Ref. [38] or [39]) is
not essential for the correlations except in the quark-antiquark fusion model where some
features like e. g., the back-antiback effect at low x, ; < 0.1 are sensitively dependent on
the amount of kinematical disfavouring of antiquarks within protons. These effects dis-
appear (or decrease) when pp reactions instead of pp are considered.

Models which are acceptable only with fragmenting trigger side mesonic state might
have problems because of trigger bias which emphazises quasi exclusive trigger.

We conclude that from present data no particular subprocess can be safely excluded.
The elimination of certain models should be possible as emphasized in [12] by correlation
measurements using identified trigger particles or, as discussed in Section 3.2 by extending
the correlation measurements to higher trigger transverse momenta and to different
primary beams.
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