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Serpukhov. liore than 100,000 pictures from

K™p experiments at 32 GeV/c have already been measured ang it is

hoped that the total will reach 400,000 for each experiment by the

end of 1976, The prelimenary resultis of these studies have already

teen published and presenved et the international confezences.

lne present proposal is an cxiension of study of h hol 1ntera0ulong

to a 8till higher energy near 70 GeV at the CERN SPS with the Big

~1uropean Bubble Chember (BEBC)., The RF separated beam/1/ and

External Charped Particle Identifier (EPI)/E/ prb#ide opportunity
to get 70 GeV/c beam momentum, as the highest common avaiiable
momentun for X and K~ ang when'the EPI is still able to work,
A large hydrogen bubble chamber like BiBC is, in fact, one
of the best available detectors for tackling a systematic ang

unbiased étudy of the many-body final states at high energy., The

EPI behind the BEEBS will help to solve K+Aff,K-AE , DAL amb*wultles
—in 4C-fitted channels.‘The idenfification of the majority of the
fast forward particles will also facilitate some aspects of fhe
inciusive gtudies,

A.number of iaboratorieé have proposed to study Kip inte-
ractioﬁs in fhe BEBC.We are interested to participate in collabo“a

tion with other laboratories in order to be able to perform the

proposed experiments in reagsonably short time. Obviously many

features of this proposal have alrcady been covered in other
letters of intent and proposals sent to SPSC. New forthcoming

experimental ﬁnd theoretical results may, of coursge, modify come
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liedium staticvics exnosure (10-25 cv/pb) to detect the chan- .
nels with cross cections of the order of z few microbaras ceems
to be rc:sonablé,for first experinments at BEBS. It is undesirable
to have more than 2 inveractions per picture, Therefore we pro-
pese to ™n with no more than 10 bean tracks ber photograph and
to take 300,000 pictures for each of K" and ¥~ exposures. Using
& 2,5 m lonP fiducial volume and the total cross sections

tot(K P)=18.4 = 5;ot( p)=20.2 mb at 70 GeV/c from ref /3/
shall have about 420,000 and 500,000 events of XV p and K p inte~
ractlons, respectively, roughly-half ‘of them elastic.

In order to get some experience in tuningthe RF beams end in

hendling BIBC pictures we propose to stert experiments vith srall

. n . -
exposures of 50,000 pictures fox each of K' and X~ beang a8 soon

ag the 378 starts to operate.

Estimated topological cross sections for X™p interazctions
at 70 GeV/c can be found in another pr0posal/4/, where the lower
energy data, including Mirabelle experiments at 32 GeV/c/5/, have

been extrapolated up to 70 GeV/c,

-

The intéresting feature of K P interactions is the high per-.
centage of events Whlch gives rlse to a v151ble K decay in the

chamber, The fraction of the inelastic .eross sgection associated

"with K° production 6'0/6J

inel is close to 40% Tor both k' and X~

reactlons/6/ and practically independent of energy, although one
can not exclude a‘possible small increase with g/ 1/ (see fig.1).
Extrapolation to 70.GeV/c shows/4/ that the total numbers of

Koseeﬁ*'£+ decays are equal Lo apout 26 OO med UA Al o
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K+p and K o interactions, respectively,

- interesting result of 32 GeV/e Kip experiments ai Lira-
belle/77 is unexpcectedly highn production cross section of Nl
(fig.1). Extrapolation to 70 GeV/c gives 6{ A°)e 2 mb for bvoth
Xt p and K p rezections with fotal number of seen A° decays on
the level of 15,0QO events., Cross sections of A° production in
K+p intgractions and of multi Ve productibn in Kip reactions also
g0 up t0 the values between 0,5 and 2 mb at 70 GeV/c, This, ta-
king into account a very small JL/K°, K°/J} J\/J'amblgultlcs as
found in 32 GeV/c K“p and 69 GeV/c Pp experiments at Serpukhov,
gives & unique opportunlty to an unbiased study of many aspects

of V° production in K“p interactions at BEBC with reasorable ac-

curacy.

IIT. PHYSICS INTERISTS,

1°) Multiplicity Distributions

Some very important general features of tﬂe Ktp interactions
may be extracted rather easlly from the scanning of thé pictures.,
Topological cross sections, multiplicity distributions, average
charged multiplicity <n>, the dispersion D = ({n§> - (né>2)1/%
the ratio (nc>/D, the integrated correlation function
t, = (nc(nc-T)P - (hé?z and the normalized moments Cq=<(n§)/<né>q
are interesting from the point of view of their energy dependen-

ces and particle-antiparticle éomparison. For these multiplicity

studies first exposures of 50,000 pictures will give adequate

information,

2°) Inclusive Reactions

. Our main interest lies in the study of many-body and in

particular, of inclusive reactions, We would like to investi-



‘uclurlve_reactions for different kinds
g Llxe 07, KO, Zo(A®), A° ang resonances lice K+(890)),
Y#(13351¢ (1238).2he BPT vill z2llow to icentify fast forwarg par-

C..C5 24 consequently to study the recactions with fast inclusiv&
K=, @7 and p. This nmokes possible‘to extand the study of an &pp-
roacn o écaling in the projectile fragmentation region to a many
nevw inclusive fcactions,‘to test an exoticity rules in +the Iiuller-
-Reppe Iramewvork. | |

Anong the most interesting subjects of 1ncluulve suudies is
an approach to scaling in ihe ceniral reﬂlon Ior reactions with
strong leading particle ef;ect like K p-v-K‘X K+04-K Xﬂ The re~
sults for reaction xt p=+K { at 5, 8.2 and 16 GeV/c- found by Bir-
mlngnam—Bru ssels-CIERL-llons-Parig- Saclaf-oernukhov (BBCIiSS) Colla-
boration 1ndlcate that the falling cross gsection for th:s reaction
starts turning up with increase of energy andapnroacnes the asynn-
totic value from below and close to the asymptotic limit for
reactions pp«~K°X ot P+=K3X (see £ig.2), It is clear. thet an
extension of this analysis to higher energy is crucial for dlrect
experimental tegt of these interesting phenomeng and for nore ac- h
curate determination of the asyaptotic limit,

Another interesting example of inclusive g tudles at the BEEBC
Wlll ‘be the determination of the total and topolo zical K¥z™ ang
K™%™ cross sectlons by a Chew-Low extrapolation applied to
reactions K p-=at(1236) + X(m). The results of studies at pre-
sent energles/8 5/ revealed the dominance of one pion exchange
in thesge reactions, allowed to find the encrgy dependence of the
total Ktﬁt- cross sections. It would be of great advantose to stu-
dy these reactions at appreciably higher energies than presently

. . . . o . , . vt
available, EBesides the gignificant increagse <1 +he  cemocceoe o
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le€e Clocger to pion vole. Bhis ig imporitant for understanding
. . I S . . bac
whesher the struciures seen in E'&% ~cross section by BBILPSS

collavoration Tis43) are meaningful or nere gtatigtical fluc-
L] (5]

Amnong other topics in the file of inclusive reactions we may
mention the study of two-particle correlations in the fragmen-
tation and central rezgions and especially the separatiop of short-
~range correlations from dominant long-range effects., Analysis
of inclusive resonance production in Xo T ¥, Regi™, K+ﬁ;, ot

systems is of great impbrtance for this.

Of course we are eager to look at the chargze and surangeness
transfer distributions, the reactions wvhich require baryon ex-
change and are particularly useful for testing multiperipheral
models. The study of dlffractlon mechanlsm in some inclusive re-
actions like Y p--& X, K p-*-pX ags well as double diffractive
dissociation in the reactions h p ~» (K:‘N'L')t + _K+; Ki-p - (pxo)* +If{i

is also on the list of priorities. The use of the EPI ie of great

value here,

3°) Exclusive Reactions

A reaction particularly suitable for a conventional bubble

chamber studies is the following
+ + -
X"p -XKp oty R
espe01ally when slow proton can be identified by ionizztion and

K~ /J‘ 'ambagulty io rogolved by tho EPI.The invaogtigation of (KIx)

states, Q,L and other possible regonances of higher mags will be,

pursued. Since e2ll non-diffractive backgrounds are expected to be

lower with inerenge of eraT v ATie et coverm g A e s



and L rmooons are reelly rescnuaces 0r oggs enhancem e2Us 0r non-
.

rusonance origin, VWith expecied statistics of the order of 2000C
events one can hone to determine the quantum nunibers and decay
branching ratios of ¢ and I mesons énd to establish production
mechanism,

Lion-dilfractive quasi two-body reactions like Kip—bK*ip or
KtpﬁvK$H* have very much contributed to our understanding of

few=body dynamics, At 70 GeV/c according tb power lOWGSm-pf?E

the expected cross-sections are of the order of a few'm;crobarns
only. But still the investigation of quasi two-body reactions
would give a very usefﬁl information._

In the course of the picture analysis several anothér re-
actions with small crogs sections may be studied, among them are
reactions with rare hyperons and excited hyperon states. It is
hoped that at higher energies some of them are produced with suf-
ficient cross sections. New forfhcdming results from Mirabelle
Kip experiments at 32 GeV/c will give more information for an

extrapolation to 70 GeV/c. -

v, EJUIP AENT AND I’A}TPO"IUR

Cur equipment available for the anglysis of the film from
the BEEC.will ineclude about 6 film plane digitizers "Adam + Eva"/10/
(of the same type that we use now for treatment of Llirabelle film)

.and -one CRT device/1]/ or HPD.

" o
A measuring power of 6 film plane digitizers Adam + Eva for
scanning and meagurement of the BEBC.pictures together with one

of the listed above cutomatic devices is of the order of 50.C00

events per year. This power cen be increased up to 100.000 events
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Mge 24 The energy dependence of inclusive CIross sectioné faor K°
producing reactions in the central resion (at Py = 0).
The dashed curve is prediction of the double-Regge Tormu-
le with paremeters found from analysis of inclusive

spectra at 5, 8.2 and 16 CeV/c.

Fig. 3. Total ang topologicel cross scctions a8 functions of the

C.ts energy of kto a) with different cutofias |t !
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