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Abstract, New data are presented for 205 GeV/c = p inclusive reactions
4from a pré}.imaary sample obtained with the 30-inch bubble chamber-wide
gap spark chamber hybrid spectrometer at NAL. Single-particle distri-
butions are studied in terms of factoriﬁﬁon and approach to scaling in
the target fragmentation region.. In the central ré.gion of c.m. s, Arap'id,i'ty,
;;latean development is evident. Two-particle rapidity distributions and

- <orrelations are presented for all charged particles and for pions of the
sarme and of opposite charge. Plateau develoPmeﬁt is also seen in the
two-particle distributions. There is evidence of significant short range
correlations, consistent with a correlation length A= 1.5, for the inclusive
reactions. Correlations for semi-inclusive reactions as a function of

charged-particle multiplicity are also studied and the results are con-

trasted with the corresponding correlations for the inclusive reactions.
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I. PROCEDURE

: -In this report we present new data on the inclusive production of
négativ:é and positive pions in 205 GeV/c v p interactions at NAL. The
wp inclusive reactions are of special interest in that they allow the target
and projectile systems to be distinguished. In order to realize ‘this' advan-

- tage, our experiment makes use of the Exp. 2B h;fbrid spectrometer

~arrangement of Fig. la. Four dual wide-gap 0ptica1.5park chambers are
-set up downstream from the NAL 30-in. (76 cm) bubble chamber to permit
the meaé;;rement of fast, forwérd s.econda.rie.s with high precision. A
systel.:cl.of.proPortional wire. chambers upstream (frorn the Exp. 15_4. con-
5ortinmi défines the positions and directions of beam particles which

- interact in the bubble chamber and trigge.r the wide-gap spark chamber

- system. | |

- ‘The trigger arrangement is shown in Figure la. A trigger is gener-
ated if an incoming beam track either {i) p.roduces two or more forwé.rd |
_ »

Secondary tracks as detected in a set of three 1/16 inch (1.59 mm) dE/dx
counters located in the beam-e#it gap of the bubble chamber magnet, or
{ii) is deflected from a normal beam. trajectory in passing between two
sets of aligned ""finger counters'', one upstream and one downstream of
“the bubble chamber. Since the dE/dx trigger efficiency increases with
-multiplicity while the beam deflection trigger is most efficient with low-
multii:licity events, the two triggers, operated in the OR mode, are
compieﬁ;eutary. |

~'
. iThe wide-gap spark chambers themselves are 8 in. {20.3cm) deep

with an active area of 30 in. (76.2 cm) horizontal x 40 in. (101, 6 cm)
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vertical. The chambers are arranged approximately I meter apart,
beginning at a point 4 meters downstream from the center of the bubble
chamber. Each of the four dual cha:ﬁber modules is .ﬁ..red by a ten-
stage Marx generator ‘runniﬁg typically at 22-28kV per stage with a
width of ~60 nsec. Track images are recorded on 35mm film, each
frame conﬁ.iﬁng a direct view, | a 90° mirror view, a.nd‘a. 10° mi:rqr
view.

We have taken some 120, 000 sets of bubble chamber pictures
togéther wx.th spark chamber pictures for all dE/dx .a_nd beam-deflection
triggers. In addition, we have operated our wide-gap system behind the
NAL-Berkeley 'bare hubble chamber! Exp. 137 during the tuning of our
sPark_chamber trigger, obtaining a further 40, 000 bubble-caamber picmresl
togethef with spark-chamber pictures primarily for dE/dx triggers. The
data reported here are from this pi-eli-minary 40, 000-picture run,

The advantage of the hybrid system for .fa‘st forward secondaries is
jllustrated in Fig. 1b in which momentum error Ap/p is plotted against

particle momentum for a typical sample of track measurements. The com-

bined bubble chamber-wide gap chamber "hook-~up'' measurements { @ symbol)

-concentrate along the lower boundary of the scatter plot-,r while the measare-

ments obtained with the bubﬁle-chamber alone (x symbol) generally bhave
‘much larger Ap/p error. In the present preliminary run we replace
.the bubble-chamber measurement of at least one secondary track {vith
the more accurate combined bubble cha.mber—spa.fk chamber measure;

ment in ~45% of all bubble chamber events, For our 120,000 -
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picture final run, where an improved beam deflection trigger as well

as the dE/dx trigger wefe operational, this percentage is higher.

— i

II. INCLUSIVE SINGLE PARTICLE DISTRIBUTIONS -

The invariant differential cross sections d 0‘/(d3p/E) for inclusive
_singl.e-partida production have beeﬂ studied as é. function of longitudinal
and transverse momentum v;a.ria.bles. In Figs. 2a and Zb‘ are s_hown

-dis&ibuﬁom of (2EAr~s)(dg/dx) .ras.a. function of the Feynman variable

x for secondary n  and u'

me-sonsz. In the region x<+0. 2.
{P12p€ 40 GeV/c) all reconstructed tracks have been included. Momenta
from combined bubble éhamber-.-spark chamb_er "hook-up' z;econstr.-uctions
are used wﬁe'rever possible, For x>+ 0.2 we have utilized the improved
momentum resolution of the hybrid spectrometer by including only "hook-
"up'" tracks in the sunple. Since most of the preliminary run included
‘only spark-chamber triggers from events with twﬁ fast forward tracks
elastic .ev'ents are effeéti.ﬁ'ely eliminated. Also elifninated in t’hé x>+ 0.2
region are contributions comsi:onding to tracks from events involving
-ouly one fast-forward particle (e, g; rﬁo st low-multiplicity events i;l which
-only the tar_ge-t proton dissociates). Data from our final run will allow a
better deterrnination of the cross section for large positive x. To obtain
an estimate of the absdlute diffe.rential cross. section for x> + 0. 2, the
distributions of "hooked-up* tracks have been weighted by the ratio of
"'all tracks' to '"hooked-up" tracks in this region. Since even some_of_‘the

“"hooked-up" tracks have reconstructed momenta corresponding to x>1.0, .

we have tried several methods of including these tr#cks3 in the distribution.

120
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The, "'} "éoints in Fig, 2 were determined‘iay multiplying values for

x> + 0.2 by an additional constant to account for the tracks with
x>0, The superimposed "x" points were calculated by distributing
these .tracks uniformly in x over the regi-on 0.45<x<1.0 and by
assuming that they havé C. ﬁ:.. energy correspondiné to the mean énergy
for tracks in a given bin. We plan to try kinematic fitting on these
events as a fu::ther,,‘x:nethnd. of distributing them.

Lower energy data for 18.5 GeV/c (Notre Dame)*and 40 GeV/c
{Alma-Ata, Bucliarest, Budapest, Cracow, Dubna, Ha.ﬁoi, Serpukhov, |
Sofia, Tashkent, Tbilisi, Ulan-Bator, Warsaw Ct:olla.bora.tit:n:x)5 incident
=" are shown for compa.ii.son. The wp~ew"+ . .. distributions in
particular remind thbse of us who have become accustomed to pp
data from the ISR that there is no reason to expect forward-backward
symmetry. Leading-particle eifects, however, appear less prominent
as the incident energy increases,

N

Distributions of do‘/de_Z as a function of pTZ for secogdary T
and 7' are shown in Figs. 32 and 3b respectively. Comparison of the
two figures indicates that the p.r'z distributio::l_lsA appear the same regardless
of_pion charge and are shifted uniformly iﬁgher compared with the 18.5
GeV/c distributions shown for comparison. The shift ob;erved in the
regibn p,]:,2<1(GE'V/r.:)2 is consistent with the observed increase in-the

* mesons with increasing incident .

numbers of secondary w and T
momenta, . -

The invariant structure function w-!dg/dy (the invariant differen-




tial cross section integrated over all transverse momenta) is shown as
a function of c. m. rapidity y for secondary = and xt in Figs. 4a
and 4b respectively. The 18.5 GeV/c and 40 GeV/c data are again
presented for compaﬁson. Both distributions show the exi;:ected growth
with increasing ~s and both suggest significant plateau develoPmént in
the central region. The plateau appears most pronounced for the produced.
11'+, where it extends over three units of rapidity from -1. 55ysi. 5. i’here
seems to be evidence of an approach to scaling in the central region |
although the invariant cross sectionnear y = 0 may still be increasing
in this energy region. When the rapidity distributions for the 18.5 GeV/c
and 40 GeV/c data are ""boosted'" so that they can be cqmpa.red in the
target rest frame there is good agreément in the target fragmentation
region with the 205 GeV/c data; when they are ''boosted" to the projectilie
rest frame, the lower-energy points tend to lli.e above the 205 GeV/c .
-data, especially in the w~ case, consistent with the decrease in

N
leading-particle effects suggested by the x distributions of Fig. i.’..

- For the target and projectile fragmentation regions, it i:xas been
suggested6 that the single particle inclusive amplitude can be described
by the ethange of the Regge singularities occurring in 2-body scattering.
Calculations assuming factorization of Regge residues then predict that
the distributions in the target (projectile) fragmentation fegions should
be independent of the t.ype of projectile (target) involved. The y di_s-.;

7

tribution for w produced in 205 GeV/c pp reactions' {observed with

the same experimental arrangement as this experiment) normalized to

B

S
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the w p total cross Sectio.n is shown together with the- 205 GeV/c
‘rr--p—-'n'“ +. . . data in Fig. 5a. The data are in good agreement in
the target fragmentaﬁon region (in the entire backward hemisphere,
in fact) indicating that factorization is good to at least the 10% level
of statistics. That the proton fragmentation to 7~ is relatively inde-
p'ende“:nf of projectile mnomentum in 1T';p as well as in pp i.nferactions
is agaiﬁ illustrated in Fig. 5b where the 205 -Ge_V/c distribution is
agailn shown together with the 18.5 GeV/c and 40 GeV/c distributions
boosted to the target re;-.t frame for direct comparison.

-In Figs. 6a and 6b we Eave added new data to two figures
published previously in a Berkeley-N;)tre Dame studys of the approach
to scaling at lower energies. "I‘he approach to scaling in the central
regio.ﬁ is shown in Fig. 6a, where the value of the structure function in
the i;nterval -0,02< x =<0. 02 is plotted as a function of s-1/4 a5
suggested by Mueller-Regge theory. The equality of the x = 0 structure

function values for produced 7w~ and at

at 205 GeV/c is striking.
There is clear indication that the structure function for the central
‘region has not reached its limiting value in the 205 GeV/c data but con-
tinues to increase, perhaps to intersect the continvation of the v¥p—~n"+.
at the Y"Ferbel point", C/« = 0.25. The integral of the structure function
. 2 21402 for b.<0 in the.
G(py) /(E/O'T)(d O'/dp" dp“)dpp© for p"<0 in the laboratory
system is shown as a function of s1/2 jn Fig. 6b. The new data point
-1/2

at 205 GeV/c remains consistent with the a + bs approach to

scaling in the target rest system suggested by Mueller-Regge theory.

».o
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III. TWO-PARTICLE DISTRIBUTIONS AND CORRELATIONS

- While single-particle distributions for inclusive reactions are
capable of providing useful insights into some characteristics of the
reactions te. g. the approach to scaling), they do not provide complete

information and do not appear to allow a clear discrimination among

possible mechanisms of particle production. More information can be

~ obtained from the two-particle inclusive reactions via a study of double

differential cross seétions-and of correlation functions. For the ba;ic
two_—b’ody inclusive reacfiqn a+b-—-c; +cy+. . . where c’l and <,
may be -parﬁdes of the sarne type or of differeﬁ!: types the invariant
double-differential cross section is dU/(dBPIIEI)(d3p2/E2).

Various types qf correlations in the production of two particles
may be postulated and the data may be appropriately plotted to see if

significant correlations are present. Here we present results on corre-

lations in c.m. rapidity y. After integration over all transverse

' momenta the invariant double-differential cross section in terms of the

Tapidities is

'n'-'de'/dy d

1972 _
it is customary to define a normalized two-particle distribution function,
-1

p2(¥1.¥2) = Oine1 40/dy,dy,
and a normalized single-particle distribution function,

PL(Y) = Ojney d0/dy,
Common forms for inclusive correlation functions in rapidity are:

p2(y1,¥2) ;. Ginei(d0/dy,dy,)
'_’1‘Y1)91‘Yz_’ (d0/dy, )(dg/dy, ).

R(YIu yZ) =
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and

C ’ T - |
. (YI YZ) pz(yl Yz) pl(yl)pl(yz)

Uinel_ 1(d(I/clyrdyz) - Oinel'z(d(r/dyl)(dgldyz)
In both'cases a value of zero would be consistent with no correlation.

. Since R(yl,yz) is iess depen&ent on the absolute normélization, it has
more commonly been presented. We will fOll;.'JW this convention so that
our results may be ea.sily.compared with other a.va.i_lablé data.

An exciting result in two-particle correlation studies has been :the |
observation at ISRQ'_}'0 and at NAI..11 of pos;itiv_e short-range co.rrelatioﬁs
in the central region in pp interactions. For cofrelations involving
two charged particles or charged particles and gammas, the ISR fesu.lts,
displayed as contour plots of constaﬁt R(n 1 112} as a function of n,

- and n, ( where m=1ntan (_ec_m’ /2) is an approximation to c.m, rapidity

z>>mz_), show the contours elongated parallel to n; = M, in the

y for Pr
cenj:.ral régi.on‘ 50 that ‘R(7 1s nz‘) is primarily a function of An = ,"12 -, l
The central value, R(0,0), is strongly positive with a2 value of about +0. 65.
These features of the plots are interpreted as indicating positive short-range
correlations betweer} the produced particles, Various other features are

--observed including increased sepax:ation of contours along =w; = ui P and
posiﬁve values of R in regions where one particle has large pbsitive 7

and the other has large negative m. These long-range cor:'r.ela.ti.ons are
suggestive of a diffractive component. Similar results have been seen“

- for c_ha.rgedQChq.rged, ++, --, and +- particle production in 205 GeV/c'
pp interactions at NAL. The value of the correlation function varies

with the nature of the particles involved, - R(0,0) being most positive

in the central region for +- and less positive for the -- and ++ cases.
X
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The constraints inherent for l;tp i.ntera!&.ions are convenient in
providing experimental checks -on the data but limit the amount of infor-
mation that can be extracted. In pp interactions the correlation
functions and two-particle distril;utions must exhibit forward-backward
symunetry about the diagonal Yy T Yy Furthermore there mus;'t always
be symmetry about the other diagona.l; Yy Y- As sl-:tovvn in Fzg 1,
these symmetries need not be present in n”p interactions, a-.nd,.while
this reduces the number of constraints available in constructing p.ldts,
considerably more information is available in the plots. For productioﬁ
of particles whose nature is not distinguished there must be symmetry
about the diagonal y; ¥ge For-prcducti.on of unlike #articies no
symmetry is required. |

.The contour plots of R(yl, yz} which we present come from a
study of a sample of compiletely reconstructed events of all multiplicities.’
Events of a given multiplicity are weighted so that the sum of the weights |

-

gives the prﬁper partial cross section for that mu@ﬁplicity. Values of
R(yl, yz) were calculated for square bins 0.8 unit.é by 0. 8 units /_i’n
Tapidity. Values were ;:a.lcula.téd for several positions of bin centers _
to reduce small-scale statistical fluctuations. Symmetry was imposed
where it is req_ﬁired and smoothing of the contours was performed to
Temove variations which wére not considered significant. While details
~-0f the contour plots may be changed as the sample is improved, major

features of the plots are not expected to change significantly. A study of

the magnitude of R(yl, yz) as a function of the bin size showed little



significant change. The full raﬁg;of c.m. rapidity which is kinematically
possible for charged pions in 205; GeV/c nr p interactions is +4.9 units.

- Plots are shown fora vy 'range of 3. 6 units about the c.m. due to
statistical limitations of the preseﬁt sample of data,

In. Fig. 8a is shown a contour plot of R(yl,yz) for all charged
particles from all interactions of the type = p—charge + charge +, . . |
Studies of samples with all ‘two—prong interactions removed and with
various cuts to eliminate elastic events showed little signific;nt chax;ge
in the central region. An inelastic cross section of 20. 93 mb was
a.ssumealz. We cbserve positive short-range correlations in the central
region compa.rlahle in magnitude to those observed in pp interactions.

The value of R(C,0) is+0.55 £ 0,05 and C(0,0) = +1.55. The contours
are clearly elongated parallel to the line v, 7 ¥y The maximurmn |

value of .'E‘L(Yl, yz) is found not at the center of the plot, but shifted

toward negative rapidities. The ma.xlmum v-alue is about +0. 6 at

¥i= ¥, = -Q. 4_ Other features observable in the plhot include increased
separation of the contours for le -yz. and a suggestion of positive
correlations for particies with a very large rapidity separation. These
features remain even if all two-prong events are removed from the sample.
We would expect diffractive processes to contribute stro‘ngly in these
regions of the plot.

The plot of R(yl,yz) for v p—n + 7 +. .. (with all negativ§
particle's assumed to be pions) is shown in Fig. 8b. Positive co_rre‘lations

in the central region are again seen. The value of R(0,0) is +0.32 £ 0,07,

‘C{0,0) =+0.23, and the maximum value of R=+0.5 occurs again at
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yl =-y2= -6. 4, The deviations from foward-backward symmetry are
distinctly greater in this case consistent with one of the incident particles
being a w~. Again, long-range correlations qualitatively consistent with
‘diffractive contribu.tions are observed, but they are shifted from the 1ine
Y =-Yp- In the reaction rr'p--n-"'_%- . shown in Fig. 8c (protons
identified by bubblé densi.tyz have been removed from the sampie). there
is even a suggestion of a double-peak in the central region, although
the decrease ‘m. R{yl = yz) betweer; the peaks is not statistically
significant. We find R(0,0)=+0.40% 0, 08 and C{0,0) = +0.28. Maximum
-valués of R=+0.43 occur at Y1 = YZ =-0.4 and -Yl = yzz-l-O. B ;l.nrl a vaiue
of +0.36 at Y= y2=+0. 4. Again the contours are furthest apart for
Y, =-Y2 but, with the present statistics, no significa.n;: positive corre-
lations are seen at the extremes, The contour plots for = 7~ and =»*nt
are quite similar throughout much of the central region. The largest
difference ai:peﬁrs near the boundary where ‘there appear to be long-
range correlations in the w v~ plot. "

- The correlation plc;t for " p--nw" + 7 +. .. seenin Fig. 8d
shows positive cnrrelations of even greater maénitude and the contours
are even more elongated paraliel to Y=Y, and more glosely spaced

along yi = ~y.. There is no symmetry about either diagonal. The value

2
of R(0,0) is +0.74%0.07, C(0,0)= +0. 52, and the maximum value of
R=+0.8 is again shifted slightly from the center of the plot. Several

suggestions are seen of structure at large rapidities which appear consis -

tent with dissociation of projectile or target particle or of both.

140
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The situation for 205 Gevflc T p int‘erac.tions can be compared with
that at lower incident momenta. At 18.5 GeV/c,for examp1e1,3 an increase
of the correlation functions in the central region is als§ seen. However,
the maxima of R(yl,yz) a.x;e considerably less positive in value when a
correéponding normalization is used and the contours appear less elongated.
At 8,05 GeV/c, VR(yl,yIZ) for s"p—w~+ v +. . . shows an increase in the
central region but ne;rer assumes positive values.

The 205 GeV/c ©n°p double-differential invariant cross sections,
-rr"zdc'/dyldyz, are shown in Fig. 9 as functions of Y, for various ranges
of Y- The correlation functions plo&ed in Fig. 8, have beén calculated
from these and from the corresl;onding single-particle distributions (see
Fig. 4, for eica.mple). They-ﬁny be examined for evidence of the short-
range positive correlations seen in the plots of the correlation functions,

At 18.5 GeV/c, plots of dcldyldyz published by thre Damel:_" clearly
displayed the rapid decrease in cross seétion as c.m. rapidities become
’ ~

large. Also evident was a tendency for the maxima of the distributions to
move toward megative y, as ylr became more positive and towaxl-d positive
Y, as jrl became more negative. This shift was consis_’tent with what
might be expected from momentum conservation when the total number of
particles is relatively small, No cl;ea.r plateau development was evident
in either the single-particle or two-~particle differential cross sections.

‘The two-particle distributions of Fig. 9 appear significantly broader
than the corresponding distr.ibutions at 18.5 GeV/c. The magnitude of

-rr'def/dyldyz seems relatively constgr{t in a range about Y= ¥, = 0 in



all cases. Thus a central plateau seems to be developing in the two-
particle distributions as well as in the single-particle distributions. In
the w¥nt case (Fig. 9¢) the plateau seems to include the region with
{yl. I and lyz l both 1.6 units of rapidity. In the distributio.ns
involving negative particles the plateau may.ﬁe somewhat smaller and
may be centered at somewhat positive values of y for fche negative
particles. The magnitude of the two-particle differential cross section
in the ceﬁtra.l region seems to ha.v_e increased significantly between
18.5 and 205 GeV/ec. For exa:ﬁple, .in the reaction TP T +. ..
at 205 GeV/c the maximum value of Tr-sz/dyldyz is about 2.3 mb,
while at 18. 5 GeV/c the maximum is about 1.3 mb.
The trend of the distributions to shift toward positive Yy, @as Y,
becomes rmore negative and vice versa is much less pronounced than at
lower energies. Instead, especially in thé central region, the peaké of.
the distributions tend to move toward positive Yy, 28 ¥, becornes more
positive and toward negative y, as Y, becomes :nore negative. | This
t;n.dency for particles to be closer together in rapidity than woulé be
expected if they were uncorrelated-is presumably responsible for the
positive correlations seen in Fig. 8.
Within the central regio.n the falloff of the correlation functions as

2 functionof Ay= Y,-Y, appears reasonably consistent either with an '.
exponential falloff of the form exp {- ,Ay l/ L) or with a gaussian of the form

2 -
exp(-AyzlL ). This is illustrated for the reaction n p—charge + charge +

« « - In Fig. 10 where R(yl,yz) is plotted as a function of Ay for fixed

values of (y1 + yz). Corresponding distributions for the other inclusive

_‘ ,—,:'_'E“.'. . - _ g
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reactions are generally similar in appearance except for relatively sli;g‘ht

asymmetries in the n '

casé. The falloff appears consistent with a
correlation length L. of about 1.5 units of rapidity; we note however
that if R(YI'VZ) is plotted as a function of Ay or of Yy for fixed ¥,
as other experimenters have sometimes done, the resulting asymmetric
curves (.:ou.ld be interpreted in terms of a correlation length about N2
times as large or =2 units,

Further information about the characteristics of multiparticle .
production processes may be obtained from a study of semi~inclusive
correlhationrfunctions for fixed secondary-particle multiplicity n. The
semi-inclusive co-rrelatioﬁfn.n.ctions as a function of secondary charge
multiplicity are defined as:

pPo (YI’ Yo, n)

~1

n
R (yl..vz) =

n
and C (YI.YZ) = pz (Yl.yz,n) - p1 (Yl.n) Py (Yz,n)

-~
-1 -1 .
with p (y,n) =0 ~"dg/dy and p_(y ,y_,n)= 0 d0/dy ,dy_  where
1 n : 2°1 72 n 1 2
o'n is the cross section for producing n charged particles. In Table I
are shown our results for Rn{O, 0) and Cn(O, 0) as a functionof n for
4 gngl4., Values are given for charge-~charge, --, ++, and -+ cofrelations.
In general the semi-inclusive correlation functions have values much less
positive than those exhibited by the inclusive correlation functions in the
central region. For RI‘J:C (0,0) we observe values consistent with zero
4 . n
for 4gngl4; only RCC(O,OJ is positive. The values of R (0,0) and

R%, (0,0) are all negative. Only the R, (0,0) values are positive and

it
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only R‘-}+ (0, 0) is comparable in magrp’.tude' to the positive correla;tions
observed in the central region for the inclusive reactions.

Our results may be comp;xred with results for pp collisions at
ISR .and NAL energies. In the Pisa-Stony Brook exper_im.entll; at the
ISR, positive values of R::c (111 =0, n, = 0) have bheen -reported for a]i
values of n. For pp collisions at 205 GeV/c, Singer et,al, 15 found
Rxclc {0, 0} to be within two staﬁdard deviations of zero for all n, con-.
sistent with our findings. They also found nega.ti\fe values of Ri. {0, 0y
and Ri_,_ (0, 0) for all multipliciﬁes. Positive values for R.i_ (0, 0)
were found; the values were largest and most significant for n=4 and 6,
and evidénce was presented to associate these correlations with
diffractive-type events. A detailed compar'ison of Tai:le I with these data
suggests that the senli.-inclusive rapidity correlations in v p interactions
at 205 GeV/c are quite similar to those in pp interactions at the same
energy. |

In summary shoré-range positive rapidity c:.)rrelations are observed

- - - . - + . . . ' .
- in charge-charge n™n , 1r+1r+, and w w two-particle inclusive reactions

at 205 GeV/c It is hoped that further study will provide information about
the mechanism producing these correlations and about the dynamical

Pprocesses involved in multiparticle production.

.
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FIGURE CAPTIONS

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

(z) Experimental arrangement for NAL Exp. 2B, 205 GeV/c
-17’p—; . .. | |
_(b) Measuring error Ap/p as a function of Piab for measure-
ments with bubble ciaamber alone (xi and combined bubble
chamber-wide gap char.nberr hybrid spectrometer (o)
measurements. |
Distribution of the invariant structure function (2E/r~s) dg/dx

as a function of the Feynman x variable for (a) final-state

- ¢~ and (b} final-state n+. The superimposed !x" points

~for large positive x represent an alternate distribution of

tracks with measured momenta corresponding to x>1.0 as
described in the text. Distributions for lower-energy data are
shown for comparison.

Distributions of d(}'/dp,i,z as a function.of pTz for (a) ii:nal-

" ‘state ﬁ' and (b} final-state rr+.

Distributions of the invariant structure function w'ldcfdy as
~a function of c.m. fapidify y for (a) fin'a,l-,sta.te 7 and
-{b) -'ﬁna.l-state 1r+; Distributions for lﬁwer-‘energy data are
. ~shown for comparison.
() C.m. rapidity distributions for w  from 205 GeV/c T p
and pp interactions obtained with the same experimerital
arrangement, normalized to the same total cross section |

_ as a test of factorization in the target fragmentation region.



Fig. 6.

Fig. 7.

Eig. 8.

Fig. 9.
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_{b) Rapidity distributions for =~ from 7 p interactions at

205 GeV/c, 40 GeV/c and 18.5 GeV/c. The distribﬁtions
for 40 GeV/c an-d- 18.5 GeV/c: have been boosted to the
laboratory rest frame for the 205 GeV/c distrlibution {see
- upper scale) to allow a comparison of the target proton
fragmentatidn to w .
Plots- éhdwing the approach to scaling for (a) the central region
and {b) the target fragmenmtion region in wip inter;;tctions.
PData from 3. 7. GeV/c to 205 GeV/c are shown.,

Axes of symmetry which must exist in plots of R(yl, yz) as a

_function of ¥, a,nd_‘y2 are shown for: (a) pp interactions

involving production of like or unlike particles; (b) v p inter-
actions inﬁlﬁng production of like particles (charged-charged,
++, --, ete); ‘and {c) 'rr-p interactions involving productions
of unlike particles (e.g. +-). _

’ »

Contour plots showing lines of constant of R(Yl' y,) asa function

of Y, and YZ for the two-particle inclusive reactions at 205

‘GeV/c: (a) # p—~charge + charge+. ., (b) w p~nw"+nw . . .;

(c) " p—rTtnt+. . .;and (d) wp—r+uw 4. . .

Distributions of v_zd(r/d;yldya as a function of Y, for vario'us
ranges of ¥, in the two-particle inclusive reactions at 205 GeV/c:
(a) w p—charge + charge+. . .; (b) w p~m +T7 +., . 3
(c)'w“p——n++ w++ T - § 'n-p—-rr'+ -rr++ . « . Various

ranges of y are indicated by different symbols as shown on
1 S



Fig. 10.
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the figure. The lines connecting the points are included to

make it easier to follow the trend of the data.

Distributions of R(yl,yz) as a functionof Ay = yz-yl for

fixed ranges of (yl + yz) in the central region for the two-

- particle inclusive reaction = p-~charge + charge +. . .

at 205 GeV/c.
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