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ABSTRACT
" We have mgésured the inclusive cross sections,fof Y K;, A and A
vproduétion in n+¥p-and PP interaCtions at 100 GeV/c and compared various

inclusive distributions of the produced y and K;.
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;IWe have_uééd_a'samplé of 100,000 pictures of the FNAL 30-inch hy&rogen
bubbie'chamber to compare éhe productioh.of neutral p#rticles_(y, K;,'A, K} in
w+b and pp ihteréctions at 100 GeV/c. The chamber was exposed to an pnseparated
tagged beam of positive particles.1 This allows us to compare x and proton
induced reactions with minimum biases.

The film‘wés scanned twice;.yielding 2418 events ﬁh;ch had at least one

Vee viéible within a restricted fiducial volume in the chamber. The overall
écanning efficiency for the two scans was 96%. The events on about half the film
were measured on an LBL sfiral reader, the others on an LBL Franckenstein. The
measurements were processed using the programs POOH and TVGP, and the position of
the beaﬁ track in the chamber was matched with data from the beam taggiﬁg system
to identify the beam track. The 1n9ident particle ﬁas ﬁnambiguously identified as
a w+ or proton in 782'of the events.. The program SQUAW was then used to fif the
Vees associated with unambiguousiy ident;fied ﬁeam‘tracks; in each fit the neutral
- was. constrained to éome from the measured.produétiOn vertex. Events meaéuted on
the spiral reader were reéexamined on a scan table and those considered to be
possibly measureable were remeasured on a Franckenstein. The oﬁerall efficiency.
‘of the two measurements for Vees produced by an ambiguousiy identified i+ or

proton was 89%; for one Franckenstein measurement it was 82%. The scannihg and

- measuring efficiencies were assumed to be the same for all events.

The identity of each heﬁtral-tfé;k‘producing a Vee was assigned, where
possibie, by:using tﬁe ioﬁization infdrmétion from the.speciﬁi séan.' Ambigdﬁﬁé
events were selected on the basis of the confidence level of thé'kinematicrfit
and the transverse momentum of the decay tracks wiﬁh respeét‘to'ﬁhe'liné of flight
of the neutral. A fiducial volume smaller than‘tﬁat used in scanning was imposed;
Also; Y con&eréion pairs were rejectéd if they wefé withih 4 cm of the production

vertex and strange particle decays within 2 cm. The number of events remaining



. after all acceptance critez_-ia vere met are given in Table I frhe contam:{;nation"' :
of the y's is negliéible and fdr K;,‘Aand'x is estiméted ﬁo bé less than 2, 5 and
107 respectivel&.

The events were weighted for escape ffom the chamber, decay.closeuto the .3
production vertex, and neutral,deéay modes, the average weights‘wefe 58, 3.0, 2.7,
and 4.2 for v, K;; A‘and'K respectivély. To inves;igate our detection efficienc&,
we looked at the 1nc1usive.distribu£ions in the rapidity variable y plotted in
Fig. 1 (the A gnd I'distrib;tion are not shown becaﬁse of space limitations). We
noté'that the'Yvand-K;'dist:iﬁutions for pp interactioﬁs'are approximately sym-

- metric aboﬁﬁ y = 0, indicating that our deteétioh efficiency for these processes
is similar in both the forward and backward hemisphere. This fo;ward-backward
similarity is 1ackipg in observed A distribu;ions beqause many of the.A's are
produced pe:iphefally'and those in the forward hemisphere are very £ast.éhd 1eav¢"
the chamber beforg.they decay. For A's 1t appears that our detection efficiency
is adequate in the forward hemisphere. To calculate the total inclusive éroés-
.eectiong fdr y,'K;‘and'K production and for w+b + A we used all events. For the
teaction-pp + A we used ohly the»backward going A's ahd the symmétry of the reaction.
Thé neutral inclusive cross-sections are préSented in Table I, where we ﬁérmalize
to the measured total cross séctions.zv The erréfs incldde uncertainfies in tﬁe
scanning, ﬁeasuring.and beam tagging efficlencies. The neutral inélusive PP cross- | |
.vsec:ions agree &ell with thése of Chapﬁan et a1.3 at 102 GeV/c. The n+p cross-
seéfions for K;, Aand A production when compared ﬁiﬁh those of Sturtebeck et él.4
;t 18.5 GeV/c all show an increase with enérgy; a trepd established at lower.
.energies.5 For K;'prqduction the rise is rapid from 1.1 + 0.07 mb to 4.11110.4 mb.
Oﬂ the other hand, tﬁe A‘ctoss-section has risen slowly from 0.73 + 0.05 mg td
:1.1 4 0.2 mb; hdwgvef, it must be remembered that our.incltsive cross-section is
really a lowgr limit because of our poor detection efficiency in the forward

| hemisphere. Increasing cioss#sections with incident momentum are observed in pp and
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afp.interactidns,6’7’8 however, the rise in K; production'ts-mucﬁ léss pronounced
ﬁhan the rise we see iﬁ:the n+p'reaction. Comparison of our W+p and pp.créss-
sectioné is inﬁereSting because it shows that the production of y's and'K's is
roughly 1n'£he ratio of the total cross-sectiohs, whereas K;'s are pfoduéed with
nearly equal.ﬁrobabilityvin the two reactions, and A's are produced relatively‘
prolifically in pp collisions.

To sﬁudy in detail the deéendehce of the neutral particle production upon its
longitudinal momentum, we show in Fig. 1 distributidnsfin"raéi@ity (y). Note, since
(lloi) (do/dy) -»(1/NT) (%g), all diStriﬁutions havé been normalized by the total
evehts in our data éample:reducing biases and making comparison éasier. The errors
are statistical only{ The ¥ distributioﬁs for n+p and pp reactionsbshow similar
shapes in the backward ﬁemisphere. In ﬁhevfétward hemispheré there is a suggestion
that the shapgs are Aifferentband the fatio‘is greater th;n l.Of' The K; distribu-
tions show'#hat the ratio'(w+/p) is greater than one both Sackwaids and forwards.

Next we look at the depéndence on the neutral particle :rénsverse mémentum
squared, p%. Ve see in Fig. 2 the expeéted exponenfial fall with increasing pi and
fhe slope decfeasing with increésing-neutral particle mass. We note also that a
‘single exponential.ﬁerm will not describe either vy distributions ﬁecause the’
lowest bin contaigsAtdb mahy events. 'Tyevaverage p% is given in Table I. The
shapes of the ﬂ+p aﬁd pp induced reactionS'afe similar. | N

In Fig. 3.we show.thé average number.of m° and K; produced per inelastic
interaction as a fuﬁction of_the_number of charged prongs prdﬁuced (nchj. Here
we assume that all y's comé from 7°'s and that dﬂo = OY/2ﬂ> W¢ see that the
average humber of 1°'s 1is similar for-ﬂ+b and pp interactions-aﬁd rises more or
less linearly, as observed in pp collisions at s'everallenergies.a_.’9 The average
number of K; shows only Véak dependbncevon the number pf charged pg&ngs.’iForvpp
interactions the distribution is'fairly flat for n _, >6, an effect altgady'seen in

ch— _
pp collisions at 102 and 205 GeV/c4 and in 7 p at 205 GeV/c;6 The n+b induced



by

distribution shows some excess at low multiplicity.

We have compared the inclusive cross sectioné for neutral'pa:ticle pré—
duction in ﬁ+p and pp reactions at 100 GeV/c. We find that when we normalize
by_the‘total cross éections the.y production is similar in the two reactions
with a slight excess of events in the forward hemispﬁere for the n+b interactién;
and a depletion backwards. Tﬁe K; cross section is rising guch'more rapidly with .

energy than it does in pp and 7 p induced reactions.

We thank the staffs of the 30-inch Bubble Chambérvand Néutrino Laboratory
at the Fermi National AcceleratofuLaboratory for their assistanée. ‘The Ai& of
the froportional,Hybrid System Consoftium is gfatefﬁliy acknowledge&. 'wé also
thank the scanning aﬁd measuring staffs the University of California, Davié, and

the Lawrence Berkeley Laboratory.
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. Table 1 Production of Neutral Particles

v Reaction Y | i KS A A
Number of Vees - Tp 350 190  57(60)" b
PP Lg2 223  135(13f) " 11

Inclusive %;;?s Section g*p 136411 L.1%0.h  1.1%0.2  0.15:0.08

PP 17213 3.820.3  3.5:0.h  0.2U£0.07
Ratio G(ﬂ+p)/0(pp)+ - 0.78£0.09 1.0820.1k 20.32 ~0.6

<P,> - T p 0.054%0.005 0.30+.02 023+.06 0.42%.10
T : : ‘
‘ ' - PP 0.059%0.005 0.23%.02 9.32#.01# 0.25%,06

¥ f = number detected in forward hemisphere

‘+‘ qT(ﬂ+p)/0T(i>p) = 0.61



Ex

Figure Captions

FIG. 1 - 1Inclusive distributions in center of mass rapidity.

y - 0.5 1n (E + p#)/(E - pL).

c.ﬁa
FIG. 2 - In;luéivé distributions in transverse momentum, p%.

. FIG. 3 - Average number of neutrals produced.
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