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1. INTRODUCTION .

In. this paper we present the new data on the
témesﬁn production‘ in neutron-nucleus - -and:
nevtron-proton interactions. The experiment was.
perfoémed with the BIS-2 spectrometer at the'
Serpukhov accelerator. é-mesons detected by their

, U, S .

favoured decay mode into K K refer to a kinematic

region x_) O und~pT< 1 GeV/c with.the mean values

F

<xF>ép.2a and ¢p_»=0.35 GeV/c. The effective beam

spectrum for the detection of é-mesons begins at 30
GeVs» has its maximum around 40 GeV und;t@if"up‘ to
70 GeV. The main components of Vthe*jspéctrometeé B
are:  momentum-analysing mughetrf wtﬁo .rsets-rnof
multx—u1re proportional chumbers und tuo mu1t1~ce11

threshold Cherenkov counters used for K —selectxon;

2. A-DEPENDENCE OF INCLUSIVE ¢—MESON PROﬁUCfION

The 'compufison' of experimentul "data on the
A-depehdehce of #iK-prodﬁctiqn /17 with those ofq'
J/Q—productionv/2/ shows that an ekpohent o in an
empirical fbrn o(A)=oosA“ incréusgs: ﬁbn  hadrons
containing more heavy quarks. As é-meson is a
nearly pure s; étaten iti;é,ihtefesti@gfwhether the
A—dependehce of:bémeson ,productioﬁ cqnfifns ihis

tendencg.r‘
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‘fn this analysis we cbmpare the production of
¢-mesons on carbons aluminium and copper targets.
Unfortunatelgv similar compuriéon with our hydrogen
data 73/ was difkicult .

owing to the different

systematic errors.
- -
The K K effective mass spectra show signals of

1190480y 1320%85 and 1220485 é-mesons for the

carbons aluminium and copper targetss respectively.
A ratio of cross sections has been  obtained with

snall systematic uncertainty to describe the

A-dependence of the é-meson production. Normalizing

to the cross section bn carbon we getv the ratios

o(Al)/o(C)=»1.9110.21 and ¢(Cu)/0(C)= 3I.85+0.40 .
o ,

J)

obtain o = 0.81 % 0.06 for the é-production in the

Fitting the function (AI/A to these ratios we

kinematic range xF) 0 and pT( 1 GeV/c. Using the

- same parametrization for the backgrdund below the

é-signal we obtain o = 0.65 = 0.03 » significantly

- different from one obtained for' the <¢~-production
and close to o obtained for a thKt—production on

nucleus 71/.

‘The result of the ACCMOR coiiuboratidn for the

¢-mesoq’production by incident protons on Be and Tai

targets is o = 0.86%0.02 /4/. The - obtained

pargmeter ¢ shows no significant5dependencé on ‘xF

<

2

increasing x

of é-mesons producéd in the range 0O (xF( 0.3 .

Altthgh our gxperiment covers the full forward

range x_> 0 the agreement with the ACCMOR result is

F
quite good.

The puraﬁéier‘d = 0.96 % 0.04 was obtained by a

comparison of the hydrogen and beryllium  data in

the range O.fl (xF( 0.24 /5/. The deviation of this

value from the other two measurements at nuclear

targets is obvioﬁslg a consequence of the

difference between ‘oo in.  an empirical form
o(A)=co-Ad and a hydrogen cross section o (A=1).
Generullgv the parameter o decreases “with

F for the'most of particles /1/. Figure

1 shows different value of ¢« in the’\prbton and

neutron beam experiments. There is the same

indication that o decreases with increasing xF of
$-mesons. Howevers the o-values have been measured

at a narrow range of x_ and the. statisticgl- and

F

systematic accuracy is draw

inadequate to clear
conclusions. The curve in fig.1l represents a fit of
a parabolic‘function‘to the d¢-values obtdined for
ﬁ*'produced in prbton—nucleus interactions /71/. The
comparison of o obtained for the Ni—datu with those
for & and J/% (¢ % 0.94-0.96) 72/ indicates the

following correlation: o(m) (a(d)< o(J/¥).
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O p+Be/H, ACCMOR
O p+Ta/Be, ACCMOR
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Fig.1 The parameter o depending on the mean

xF—vulue of the detected &-mesons. The sensitive

are 0 - {(x_<{ 0.3 for the

regions in x
g " ¥F F

data 74/ 0.11 (xF< 0.24 for the ACCMOR Be/H data
/5/ and xF) 0 fbr the BIS-2 expefiment. The
parabolic curve describes the x_-dependence of «

F
%
for the T »K —-production cross sections /1/.

Thus we conclude that the exponent ¢ increases

and = accordingly an - effective radius - of

hadron—-nucleon interactions decreases with the

increase of a mass of quarks - forming the final

hadron.

ACCMOR Ta/Be

.

3. ASSOCIATED PRODUCTION OF 4-MESONS AND

STRANGE PARTICLES

According to the Dkubo-Zweig-Iizuku " (OZI)-rule
the single §4produﬁtion without additional strange

particles is strong forbidden in nonstrange beams.

However the question whether 0ZI-allowed or
forbidden processes dominate the hadronic
é-production is still open /6/. Therefore the new

experimental data on the productidn of &

accompanied by extra strange particles are quite

interesting.

The present analysis is buséd on the statistics
of 46600%+180 inclusive ¢é-mesons produced on the
nuclear and hydrogen targets. Extra neutral strange
particles were identified by their decugs’ﬂ -=2? pﬂ-
and K —=? H+I_. To select eventsvuith extra charged

kaons the information from yhe Cherenkov counters

was used.

("] +
The rate of events with an additional Ay st K
and K_ - their fraction to all events with é .as a
o -
function of a KK mass is shown in fig.2. A

definite increase of the strange particle rate can
& -
be observed when the K K mass passes the é-region.

The observed rate excesses are 0.40x0.07 % for Rr

S5



0.26x0.07 % for K:! 1.4140.42 4 for K+ and
D.41%0.14 % for K . The rate 6? eventsv coniuining
¢-meson and the extra strange pdrticles to that
containing é-meson is ﬁuch largers since one should
take into-account the background under‘the é-peak.
So we obtain the rates 2.2%0.3 % for Ay 1.630.4 7
for K:» 8.6%1.9 % for K' and 3.240.7 % for K .
These rates correspond to 144%19» ?24+20, 5701120
and 210245 events of the associated production of

Ay OK®

+ -
s! dK and 4K systemss respectively.
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Fig«.2 The fraction of Ar» K:; K and K versus the
invariant wmass M(K K ). Clear enhancements are

yisible in the é-mass region.

The observedv event numbers allow one to
calculate the fraction of inclusive é-production

accompanied by the extra strange particles. The

nucleur'turgetv data was not considered because
there could be an additional uncertainty for
nuclear turgets due to extrapolation to +the Cfoss
sections on nucleon. The hydrogen sample contains
about a half of the quoted event numbers.

It was proved that in oﬁf kinematical region the
properties of the strange particles production can
be uéll described by the LUND-model for low Pr
proceéses /7/. It gives us a /reuson to use the
LUND-model predictions for the extrapolation of the
momentum spect%u of the associative ° strange
particles in the full kinematic region.

The calculating of the relative production rates
should be corrected only by the ratio of the
detection efficiencies of the considered reactions.
Finally it was found that the detection efficiency
of the &Ay ¢K:, ¢K+ and ¢K~ systems relatively to
that of the inclusive é-mesons are 24 Z» ? %y 25 X

and 11 %y respectively. Taking into account the

. branching ratios of the decays A~—)pﬂ— and

+-.
K@~—)W ¥ and the share of the K: in relation +to

Qe -0 - +
the K +K we obtained that the extra A» K0+K°v ‘K



dﬁd»K- are presented in 204 Xy 55217 4, 33211 %
and 26%*10 Z cases of the inclusive é-eventsy
respectively. These results correspond to é-mesons
produced in the kinematical region x_> 0.1 and

F
{ 1 GeV/c.

Pr

The rate of the 0ZI-allowed processes is a half
sum; of the above indicated rates taking into
uccsunt double counting of some exclusive channels.
So we conclude that at least 6712 % of the
é-mesons are accompanied by the extra strange
purticieé. This value is a lower 1limit becouse
¢8t—production is underestimated. _

Thus ‘our duiu show cleurt evidence that the

inclusive &-production proceeds wmostly by the

0ZI-allowed processes.

The authors are grateful to A.M.Baldiny

E.I.Maltsevy I.A.Savin for supporting these

investigations.
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Anees AJH. u nup. ' E1-90-316
PoxpneHue ¢-Me30HOB B HEHUTPOH-sLEPHBIX o
B3aumosteiicTBusax mpu 30-70 I'sB

HcenenyerTcss A-3aBHCHMOCTDL CeUeHHA HHKIIN3HBHOTO 06pas3o-—
BaHHA ¢-ME30HOB H accolUHaTHBHOEe pOXIeHHe ¢—Me30HOB
CO CTpPAaHHbBIMH YacTHUAaMH, 3aBHCHMOCTL CeUeHHUsl pOXIeHHUs ¢-
Me30HOB OT aTOMHOI'O Beca MHlleHH A B KHHeMaTHuyecKol obna-
CTH Xy >0mn o) < 1 I'sB/c onucehiBaeTcss CTeHNeHHbIM 33KOHOM
0(A) = o, -A% co 3HaueHHeM nokasatens o = 0,81%0,06. Tak-
xe nonyquo, YyToO BKJIan OHH—paspemeHme [NpoOLecCOB B ceye-
HHe o06pa3oBaHUA $-Me30HOB COCTaBlIseT Mo KpaliHeil mepe 677.

)

Mpenpuut O6benHMHEHHOTO HHCTUTYTA SHEPHbLIX Hceenegosanui. Jy6ua 1990

Aleev AN, et al, C E1-90-316
¢-Meson Production in Neutron—Nucleus
Interactions at 30-70 GeV

An A-dependence of inclusive ¢-meson production and
an associated production of ¢-mesons and strange partic-
les by 30-70 GeV neutrons were investigated. The depen-
dence of ¢-production cross sections on the atomic weight
A in a kinematic region xg > O and py < 1 GeV/c was obtai+
ned, This dependence is well fitted by an exponential G
form A% with a = 0.81#0.06. It was obtained that at least
677 of the 1nc1u51ve p-meson productlon proceeds by 0ZI-
allowed processes.
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