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criteria, The —.na.u.wwabw positive particles are called :4+:. and all negative

particles are called 'n™", assuming that the small admixture of higher tnaas

particles in the sample will not radically affect the physics results.

+

‘Distributons of the ¢ms rapidity for the = and %~ produced in reactions

{1} are shown in Fig. 1. For comparison, we ehow the corresponding rapidity
distributions for the reactions

pt+p -+ anything (2)

5

at essentially the same incident momentum”, normalized to ¢the n p inelastic

onoa-nnmbn._ﬂ_ﬁ ».wnao.nwuuﬂou vﬁuomro-nuo Fu«wnmmnn—.wn.ﬂobnnmouw-awnmwuﬁ

- +
well satisfied for both 7 and production. It is interesting that the =

Aietributions for reactions .A: and (2) are in remarkable agreement over the

entire range of rapidity., We koow of no a priori reason to expect the »t

distributions to be the same for the two reactions. Quite differeat behavior is
found for =~ production in the forward ¢ms hemisphere, where there in a pro-
nounced excess of w from reaction (1) compared to reaction (2), It is
interesting that this leading-particle effect is not confined to the extreme forward

¥ : Ymax direction, but also extends back inte the central region about y = 0.
There seems to be no “central region” which is mbmomobmm..m of the nature of
the incident particles at 200 GeV/c. It is also clear from Fig. 2a that the forward
excess of n~ is not confined to small valuees of the secondary particle multt.

z, u. but is clearly

.vman n, as might be inferred from missing-mass studies
evident in the events with 6 < a < 12, and is present even in events with o> 14,
To study further the leading-particle excess, we order in rapidity all the

secondaries from each individual event, as showsn in Fig, 3a, We . then exclude

-4 .

thes "single leading =" in each event, provided the rapidity gap between

this particle and the adjacent particle has the maximum gap length, roax’

and that Fnax is greater than some minimum value, (The cholce of the
minimum value for Pmax 35 somewhat atbitrary in that we see only the charged
secondaries in this experiment. We chooee r ., 2 1.0 s0oasto select on gaps
greater than the typical rapidity spread of a centrally-produced nEmnmnmL The
effect of excluding .'..ro single leading =, which typically accompany target
dissociation, is shown by the dashed histogram of Fig, 2b, While many of the
tracks with large y are removed, moest of the leadiag-particle excess remains.

. Beam dissociation into forward pions would clearly be expected to contribute
to the leading-particle excess. We next exclude from the distribution all charged
secondaries in each event which are no.....qw.mm of the maximum rapidity gap, again
requiring .. 2 l.0 (Fig. 3a), with the further requirement that the charged
multiplicity M of this 'leading cluster" be odd and that it have total charge
Q = -1, Single leading pians are a subset of the ¥ rernoved. The rapidity
distribution for the 7~ remaining after this selection {s shown as the inner
histogram of Fig., 2b, We conclude that this selection does demonstrate and
identify a significant production of "leading clusters" in incluaive reactions
at Fermilab energics.

In o.u.won to study systematic trends in the leading clusters, we now

investigate the distributions in the total charge Q and cluster multiplicity M
of the charged secondaries which are forward of the maximum rapidity gap in
each event, In Fig. 3b, the distribution for Q shows a pronounced peak at

s -1, indicating that a large fraction of the forward clusters have the same
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% in coptrast to this predorninance of charge transfer zero across the

maximum rapidity gap, the charge traasfer is zero for only 35% of all
gaps.

Figurs Captions

Bistributions of the cms rapidity for (a) ot and (b)) 7 produced
in 200 GeV/c n7p inelastic inclusive reactions., Corresponging
distributions for the reactions p +.p —~n* + anything at 205 GeV/c,
normalized to the ©'p inelastic cross section, are shown for
comparison {open circles).

(a) Rapidity distributions (cms) by multiplicity for »~ produced in
200 GeV/c v'p interactions, for (outer histogram) all =~, for

(%) 2<n<4, for {o) 6<ns12, andfor (») 0z 14,

(b) Rapidity distribution for {outer histogram) all =", for {dashed
histogram) n~ remaining when "single leadlng n"" are excluded,
and for (inner histogram) 7~ remaining when "leading clusters"
are removed. Data for 205 GeV/e pp interactions, hormalized b
the «7p inelastic cross section, are shown for comparison (open
circles),

{a} Diagrams illustrating rapidity ordering with (above)} selection of
“single leading #™" and (below) selection of "eading clustere’. *
{b) Distribution of tota} charge Q of 81) charged secondaries which
are forward of the maximum rapidity gap for rp, .20 (usshaded)
and rp..21 (shaded).

(e} Distribution of multiplieity M of charged particles for the same;
events, runax2l. The shaded portion corresponds 0o Q= -1.°

The dashed 'background" curve is hand-drawn through the even-
multiplicity values,

{d) Distributionof H =z -1 leading-cluster multiplicity M by over-
all event multiplicity n, (MNote changes of scale,) The E._urumom
portion corresponds to r 20 and the shaded to »,

Results of & model calculation with oeu.ﬁuonn: randatn pwunno
distribution, requiring only that the leading M charged particles
have net charge (3= -1, are shown dotted,
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