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~ 1965 Ustav Fyziky Vysokych Energii

Protvino u Serpuchova

Protonovy synchrotron E = 70 GeV

pro experimenty od 1970
(pouze pro vybranou spolecnost !)

Od zacatku roku1969 zajem nékterych fyziku
z oddéleni vysokych energii FU CSAV v Praze
o0 experiment v Serpuchové
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» Deflnltlvm schlzma experimentu
‘Tradlcm metoda - bublinkove komory
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' Progresivni metoda ~ elektronlcky experlment
(v oné dobé jiz opozidéné)

Budovani infrastruktury:
* CDC 3300 — Cs. ufad statisticky Praha a

' Vyzk.vypoct.stredisko Bratislava
* 4 fyzici — J.Hladky, M.Novak, A.Prokeg, J.Votruba




Fyzika mezonu K°
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Svazek K° od 1969 do 1973, pak

prefénén na sv@zek ’l@ltrnﬁ pro




Program LVE SUJV v Serpuchové od 1969:

1* Regenerace mezonu K°—K° —m'rm

na H,, D,, Cregeneratorech,

2* Semileptonové rozpady K°,  mev, tuy,
3* Viécné rozpady mezonu K°  pp*, atd.
a dalsi problémy....

kolaborace BIS (Bezfilmovij iskrovij spektrometr).
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Teorie : Pais,Piccigni (1955):
e_ratlon

Neutral kaon reger
(KO and_:_] KO havea

A £
ot

Linear combih'étl:i'ons
|KO,> = 1/\/(2) (IK°> + KO%>)
IKo,> = 1/\/(2) (||<°> _ KO

] ! Qe 3=t |
L ] |- R R T SO B
u Rl '

4 & When Scatterlng amplltudes%arefo ﬂ where (fo
thén the state behmd the bIock is:

tﬂ 1




V. Vovenko, P. Piccioni, XX ?,  J.Hladky

M. Safranov, XX ?



Budapest-Dubna-Prague-Serpukhov collaboration (from 1969)
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BIS-1 elektronika



A.M V.D.Kekelidze
|.Geskov eyer

Dubna 1975 A.L.Ljubimov

L.Urban

BIS — 1 kolaborace = BBDPSST
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Praha — cCinnost:

¥ geometricka rekonstrukce zzmagn’ pasek
145+700x103 pfipadu na H, terci,

48+200x103 pripadu ,dummy*
¥, statisticka a fyzikalnianalyza yrcitych
rozpadovych kanalu mezonu K? K°
(priprogram KSUMX, teorie, x°- mezon)
¥ doplnky riznych ¢asti aparatury
plasticke scintilatory, sklenéné
svetlovodice pro hodoskopy atd.




Velmi dulezity BIS program

An \Pete 1632 r.
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3 lponexn ypa CORL 1
4 llpomenypa U23R 4
5 Teern 4
¢ Ileuares pacnpenercmmi 5
7 UreHVMe MATHMTHHX TeHT 6
8 Bammcr Ha MarHUTHYD ACHTY )
9 Ioeride Ha depfoxsprax 7
10
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Nuclear Physics B113 (1976 249- 248
i orth-Holland Publishing Com any

Transmisni regenerace na vodiku

K{-K§ TRANSMISSION REGENERATION ON HYDROGEN

V.K. BIRULEV, V, GENCHEV, N.N. GOVORUN, T.S. GRIGALASHVILI,
B.N. GUS'KOV, J. HLADKY, LM. IVANCHENKO, V.D. KEKELIDZE,
D. KISS, V.G. KRIVOKHIZHIN, V.V, KUKHTIN, M.F. LIKHACHEV. I
[
ts:

. E. NAGY, M. NOVAK, A. PROKES, Yu.l. SALOMATIN. |.A. SA B
I n r Oto n LV. SIL'VESTRQV, V.E. SIMONOV, D.A. SMOLIN,
G.G. TAKHTAMYSHEV, P. TODOROV, L. URBAN, A S. VOV Bittenr

G. VESZTERGOMBI and J. VOTRUBA '

Joinr Institute for Nuclear Resegreh, Dubng, USSE

' the regeneration phase:@°,,(p) =-132°+ 5°is energy independent
in the region 105-p-<-50-GeV/¢.forall.regenerators used

n'I the'Tange o estigated al the Serpukho’
70 GeV acceleraror,
It has been established that the modulus of the moedified regeneration amplitude de-

¥ :ihe modulus of the'regeneration amplitudé for protons decreases

theoretical models.

with increasing mementum as:
2/k |f%,,(p)| = (0.84£0:42). P25 0d5um by . e

le(p)lexp[i®, (p)] which is equal to

¥ both results are in-acédrdance width the prediction of the complex

where

angular model for p.and.w.pales with the cuts

k=p/h, Ag =cflyrg (KE decay length), V is the matter density, Am = (m, — mg)f

¥ the difference Ao, =8, (K°p) “'-st“;f“f“K%?L-"diéicfréases as
Ao, (p) = (7.3 + 3) p B34 B Jehd &k with otHer o, data measured
. 34

249

in the K*p and K- o
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Fig. 6. Results of measurements of the {a) : 1 4 %l issi
regeneration amplitude on hydrogen anzhl:;s:d?; ‘“d !'he mUd“!m‘ !b, ?1 i LL'-KS i i
= L O ferential regeneration cross sections at zera four-
(U;)T;nt;;:;}tr:l;:terrl_ci,\l.‘b]wr;_ws-c]enmc IEI;- results of this paper; () ref. [34]; (o) ref. [38].
(3 el | ; re - - The mean phase, g5, = —133°is the broken line in fi l ; 8
h11:I ling is the_calculatlo.n by the complex angular momentum model when f2 (=) isgde(::e’.r;::cznl
Y eq. (4) with the trajectory parameters taken from [41]: the chain dmlc:illinc is the same
type of calculation but with the parameters of poles and cuts taken from [8] .

The modified i i 0 ; .
i Ox{Lea‘;_gener;uon amplitude 21/3,(p)I/k and the differential cross sec-
RO o5 20 1Gf)¢= have been calculated for the weighted values of R as well s

p and K"p total cross section differences using the formula

Ag(p) = 4:7]]’5'1 (p)/klsin upgl :

I-‘m:'m-’ev eral [ K 3_-!\‘% fransmission regeneration 263

where ,c%l = _132° £ 5% is the observed average value of the regeneration phase.
These values are shown in figs. 6 and 7 and listed in table 1.

We have investigated the dependence of the regeneration amplitude phase on a
possible change of the parameters (18). It turns out that the possible change of the

*ng average value can be expressed by the formula:

0 _ o a o 0.54'1010—M]
@ =(~132°£5°) + 70 [_.—-—-——
2= ( 4 0.54- 1010

J[rg —0.895-10-10
+108 [_

S ¢
0.895-10-10 (1%

]+(c:>+__42°).

The influence of other weak interaction parameters on the value of¢=21 is negligi-

ble.

Possible systematic errors of‘pg] and 2:;‘231@)|zk due to the procedures of event
selection and background subtraction have been investigated as well. These errors
are equal to about £3° and +8 pb, respectively.

Finally we have determined the energy dependence of (do/d?),-g, ?.lj{z’l(p)lxk
and Aa(p) fitting the values of table 1 with expressions of the type Ap~", where p
is the kaon momentum, A and » are free parameters, The results obtained are given

in table 2 and in figs. 6 and 7.

] FNAL

Ao,

2 B

)
20 50 10 200300

Serpuchov
P..GeV/c
(K°p) - o(K%p), data

Fig. 7. The kaon-antikaon total cross section difference: (®) Agp = o
51, respectively.

of this paper: (=) and (%) Aoy = a(K "n) — op(K " n) results of refs. [16] and [3
The solid line is the approximation of the Serpukhov and FNAL data by Ap~" (see table 2); the
broken line is the same for the results of this experiment.
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uhliku

carbon

In the momentum range 16 < p £40 GeV/c :

of the carbon regeneration amplitude is
independent of energy. Its value is -130° + 17°

The and modulus of the carbon regeneration
measured is in good agreement with the
optical model predictions
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i et al.: The coherent ﬁ:{(' K'gt regenerarion ., ,

I'he time distribution of the kaon decays behind the regenerator was fitted scparate-
ly for five momentum intervals, Following quantilies were fixed in the fi: Ame?/h =
= 0534x 1057 1, = 0895 x 10710 ¢ Tp=5172x 10" %, |7, | = 000230 and
argn.. = 46", Supposing momentum independence of the regeneration phase
¢ = arg (fy — Iy)/k we have obtained the value @ = — 126 + 147 and a set of
(/s - ,fL.,'I"A' plotted in Fig. 2. For comparison, the results of our first carbon re-

generation experiment [3] are also Mlotted there.
2 pc F

i
nr
m
= ¢’
[ =1
= 1
.I
r L
r '] Fig. 1. The distribution of the p° invarnant
nl L. masses - culculated forthe sampleof 1624
. rilnd 1‘1_ i events under the assumption that both re-
il . : : ;
- L ~— gistrated charged particles are pions.
0 510 )
Meat
T 1
r i S
faze regenerace
20 | -
— < 4 L 0 Q xS r
£ ® | | !
5 . e ] y
- 1 | | L Q
Fig. 2. The values of o follk| for different L | Lo IL
kaon momenta p obtained in the present cxperi- g N
menl and also in our previous experiment [3]. The
nlotied errar ba include besides s ctuiictica L
plotled error bars include besides the \1d.INII.L.:|| - © previous axperiment
errors zlso uncertainties of the regeneration &
| this exgeriment

phase ¢.
10 20 3 4

P [GeVi/e]

n
0

One can sce that the results of both our experiments performed with the carbon

regenerator under different experimental and data analysis conditions are in good

agreement:

I. the regeneration phase o is equal to —126° + 14° in the momentum range of
10 = p = 30 GeV/e and to — 125° =+ 167 (after the correction to the same values of

Ame® . 75 and arg y__) in the range of 16 < p = 40 GeV/e:

1292 Gmech. |. Phys. B 28 [1978]
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Nuclear Physics B93 (1975) 237241
& North-Holland Publishing Company

NEUTRAL KAON REGENERATION ON CARBON

. 4 — ey /o

Berlin — Budapest  Dubna  Prague — Serpukhoy — Sofia — Collaboration

K.-F. ALBRECHT, V.K. BIRULEV, F. DEAK, V.1. GENCHEV, T 5. GRI-
GALASHVILL, BN. GUS'KOV, J. HLADKY, IL.M. IVANCIIENKO, V.D.

KEKELIDZE, D. KISS, V.G. KRIVOKHIZHIN, V.V. KUKHTIN, M.F.
LIKHACHEV, A.L. LYUBIMOV, [. MANNO, AMEYER, E. NAGY, M.
NOVAK. A. PROKES, H.-E. RYSEK, YU L. SALOMATIN, L.A. SAVIN,
L.V, SIL'VESTROV, V.E. SIMONOV, G.G. TAKHTAMYSHEV, P.T.
TODOROV, L. URBAN. G. VESZTERGOMBI, J. VOTRLUEBA and A.S.
VOVENKO

Received 18 November 1974 a‘ |e

been measur uJ |r| mnm.lm,m
experimental error bars an \1\.1
the modulus and Ihl.'1 @ 1

with ;pmal me \ t1ons,

-4} GeV /e the phase is constant within
25 W |l|| the regeneralion phase on hydropen. Both
regeneration amplitude on carbon are in agreement

“:a to the 1 ign program of the Kf — K¢ regeneration on different
ta

rgets [1—4], nn“ enls on carbon have been performed at the 70 GeV Serpuk-

hov accelerstor usiMg an on-line spectrometer [S].

The spectrometer detected the #*n  decays of incident K and regenerated K2
i | B g

mesons, whose intensity behind u block of matter placed in the i\]_ beam is des-

cribed by the well-known formula
I(p. 0y~ 1r(p) 2 exp(—t/rg) +exp (— t/1p)

; il A .
+2 | rip) |l exp []: i ——]) ::-ns[ m:"'é{p} —~ -:;(;?}‘l 3
2\rg T fi

rip)=plp)fn._, M= ne_lexpd._),

where

pip) = NAg p'(pri [F0(p) — FOUp)]IK

(1)

(2)
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Fig. 3% slows preliminary data on regeneration
i3]
on on by a UCSD-Chicago-Wisconsin Collaboration =
it 4 energies bet and 100 GaVfe, The data are
Lt with an epticsl “.'.*.'Ir-_1'.|_:'||1'!' ioan and

connect te a peint &t 4.5 CeV/fe by a 1/VE mosenion

deprndence.,
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Fig. 32 Regeneration of E. an Carbon (Ref <123

In conclusion, [his e el forl spent
diffractive processes seomsd Tully justificd, Seecous
it is ong ef the few branch oy interaction

- rog (537) s

physics where Cheoco: al ideas have withs
che attacks of experiments far more than a decade.

The Saclay-Serpukhev—Dubna-ITE" Collaboratis
have performed measurements om the polacizgation, B
_‘- ng FE‘ ab &0 SoVle and pp scallteorin
st 45 GeVfiec. Data on 40 GeVf g seattering have
v published previons 1y ) ) £l Lhe
resul s

The behaviour af the »p polarization st this

high epergy ssems to

to cpevpies in rthe 10 e 20

exhihited a doukle zerc ar
5 ZeV/e the polarization

indicat

amplitudes have mowed aparrt,

ing that the zero's

changed somewhal,

GeV —espion
ound E: = 4 GelVen At
hes T

of the

TEY

The energy de:

interforing

pendance

aew

comparod

of

the polarization in the regi L = |t £ 0.3 has
been plotled in Cig.34 ing a pradual des

{in absclute value) with ensargy, It seems, however,
that Lhwse cperpy dependences can be rvather different
for the s rharped particles.



Transmis. regenna deuteronu a nheutronu

K} KQ TRANSMISSION REGENERATION ON DLULERONS AND
_
NEUTRONS IN A MOMENTUM RANGE OF 1050 Gy

Main deute rbhah dneutronres ults:

}(\ u\um“:\i! ANCHENKQ. V. D. KEKELIDZ

< < ‘G zn \\ KUK! 1||\\I nu un\ A MEYE]

bl 0 CALPROKIES *). HLE. RYSECK \Llw\(

Pro o aSt 10 p 5 MATIN g éu \1 51\r R.LV.SILVESTROV, V.E. SIMONOV,
s ]\kllf AMYSHEY, P.T. TODOROV ). L. URBAKN %7,
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RESULTS FROM NEUTRAL KAON REGENERATION

AT HIGH EN ERGIES¥)

J. HLADKY

Institute of Ph pies, Czechos!. Aead. Sei., Prague=+)

The experimental neutral kaon regenerations results
presented, including the coherent
and elastic regener

st@ e o report you here some results. that have been obtained in the recent

few years #ion’),

The main aim o nﬁm as lpen the study of the neutral kaon regenera-
tion at high energies, that g an & wgteresting answer about the behaviour
of the total cross sections difference of { I:Qﬁl) kaons at hi
50 GeV, and by this way a test of a validity of the lﬁﬁe"\
beam of the proton-synchrotron at Serpukhov has been used. c

Let me remember in a few words the ellect of the neutral kaon regen lltchms
been introduced by Pais and Piccion [2]. Tt follows from the two different linear
combinations of the K° and K°: KD = 1//(2) (K + [K®) and [KS> =

at Serpukhov energies up to 50 GeV are
regeneration on hydrogen, devterium and carbon regenerators
ation on deuterium and preliminary carbon regenerators.

gh energies up to
tem. The neutral
P

3, N : = 1/J(2) (K®) - [K®) owing to a different strangeness of K® and K°, Then, in
"‘_ ,\L a case of a K beam traversing a block of a matter, conserving the strangeness in

\ strong interactions, the K§ are generated, because the total cross sections on the

= = Y nucleons p, n are for the K° bigger, than the corresponding ones of K°, The same rule

IL_IE 53 + 18 also valid for any nucleus A. So. behind the block we have the state: (Hr° + 79,

[KE> + 3% = 79)[KE> — (47 recp, J°
tudes). Here, the first part
generation term; £ < O,

On can distinguish three types of the regeneration:

are K° resp. K° forward scattering ampli-
represents the scattering term and the second one the re-

a) Transmission or coherent regeneration in
1077 mrad), that consists of coheren addition of
d | part of the matter,

the forward direction (angle
the amplitudes from an extended

o 10) elastic from different nuclei of the diffractive type. The contributions of the dif-
————___ ferent scattering centers do not add coherently,

c) inelastic regeneration — an excitation or a break of the nucleus,

*) Presented at the Symposium on Hadron-Hadron Scattering at High Energies, Liblice,
vaki 1 —21, 1975
**) Na Slovance 2, 180 10 Praha 8, Crechoslovakia,
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Liblice 1974 Hadron structure
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Liblice 1976 = Ludmila a BIS -1 kolaborace



Vecery po pr

A. Prokese a }'%




Tak to zacinalo....




1

.. a tak to koncilo - diskuze, kritika, debaty atd. do noci.

Liblice 1976






,1,._‘,,,.—,.,,. T AL
OBBE]

1K11 s VLG 1

b ¥ L

VL 4+ 1

Hledani puvabnych castic — n.

110

(Mpeaaoxen

‘ -]f"l‘ﬂl 1| H

COYREEBHRIE Mi




!
l
|

S.V.Ru‘Sakov . ;

Z .Nowak \M.F.Lichaéev |

:-1
< T 3
g '
& ki | 3

“.ASavin - y

BIS-2 kolaborace Dubna 1977



IFVESerpuchov 1975

Svazek neutronii E~ . ~ 60 GeV

Aparatura:
C (pozdéji'i Al'a-Cu) terc
proporcionalni komery
scintilagni pocitaée a hodoskopy
elektromagneticky kalorimetr — sklenéna sténa
detektorafiionu
magnet



M - magnet SP - 40,

Spectrometer BIS-2

M

PC7-11

Scheme of BIS-2 set up:

A - anticoincidence counter,

T %C

Mn

F - ivon filters.

PC1-11-multiwire proportional chambers, (S - scintillation counters,

TAC - godoscope of ilie full absorbtion Cherenkov counters, T - target,

H1-3- scintillation hodoscopes, M, - neutron beam monitor
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AbstracL The mclusive prodt
ons /A7 by 40-70 GeV

) o, 4
and A} — (37414 events
be: 'idf.LLLii.J The mean value of A
+6) MeV /¢* nvi i 5§

The invanant cross section for X »

15 described [‘\'.

E-afdp*cexpl—bR)-(1- X}

with h=(25+06) (GeV/c) " and n=(1.5+0.5).
[he cross section of . inclusive production
measured for X =0.5 imes the br

ching ralios are
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Fig. 3a and b. “Vees” invariant mass spectra illustrating K and
A" detection; a the Min' o ) spectrum in the mass reglon around
MK"|=4976TMeV/c*, b the M(pr ) spectrum in the mass re-
gion eround M{A")=1.1156 MeV !

netic field in M were changed. These changes of the
experimental conditions allowed systematic crrors 1o
be taken into account. A more detailed description
of the spectrometer BIS-2 and the experimental con-
ditions 15 given elsewhere [23]. 114 % 10° events
were recorded corresponding to an integral neutron
flux of M, =6 10" through the larget,

To select the decays of strange particles (3) and

ISR - CERN
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™
Em'l- Fig. 7. Comparison of the A_ production cross sections in the
3 . region X >0 obtained in different experiments: open circle - re-
= 100~ sults of this experiment obtained in the frame of the A model;
9 open square - results of this experiment obtained on the assump-
5 éor tion of constancy do/dX ; black points - compilation of the ISR
= data taken from review [217] assuming that the values of do/dX
i are constanl; black square — data of paper [8] recalculated ac-
- F cording to gor A

wr 1 Repotér J. Halzen

A na XX. ICHEP Madison 1980:

Fig. 4 and b, The invariant mass distributions: a for Kpa' 7
isolid hne) and K pa™a™ (dashed ling) systems, b for A" 2" 2

etz o veliké, modely nepasuiji ....
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Produkce podivnych éastic na tercich Al, C, Cu

0. A(1520) ~ A 'mv T~ 16 MeV/c?

souhlas s pp 5,6 GeV a ISR v CERN

¢P—> KK E (Pr%({ska iniciativa + Berlin)

Do objevu J/Y malo experimentd s O(ss)-strangeonium.
Produkce vinp-pFi E.=30~-70 GeV na BIS-2:

Pro zavislost o0 ~ A% nalezeno a =0.81+ 0.06,
Asociovana produkce @ a podivneé Castice,

Produkce @O,

Test OZl-rule.
Moznost studia F(cs) D, —> Om.
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Abstract. The A-dependence of the polarization of
A%s produced inclusively in nevtron-nuclens interac-
tions at & mean neutron momentum of about 40 GeV/
¢ has been measured in an experiment performed us-
ing the B1S-2 spectrometer at the Serpukhov aceelera-
tor. Carbon, Aluminium and Copper targets were

used. The A%s were produced in the kinematical re-
gion of 0.6<py<1.3GeVic and 0.2<x;<09. De-
scribing the polarization of the A™s by #=a-4 a
value of (—0.15 +0.07/—0.60) was obtained by a fit
to our data.
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The asymmetry in decays af A * produced in neutron-carhan interactions has been measured in
an experiment carried out by means of the BIS-2 spectrometer at the Serpukhoy 70-GeV proton
) edt : ! th dad X oweas Ol o= e
and A, —A'7 "¢ 7 weresiudied. The asymmetnes of baryon emis-
sion in the decay with respect to the A" production plane are 4(p) = — (.24 - 0.13) and

[
A[A") = 0.30 4+ 0.22 h follows from this that the mimmum absalute polarization of the A is PO ar’za Ce + o
05402,
: c”’

The observation and study of the polarization of Since the process of production of A" is panty-con-
charmed baryans produced in hadron interactions presents  serving, the A~ polarization vector could be perpendicular
| dwious interest. Studies of this type could make clear cer- 10 Lhe plane of production. Therefore the polarization axis
lan properties of the produclion of ¢ quarks in hadronic was  chosen  along  the normal to  this  plane
mocesses and would make possible an advance in study of  n=p, % p./|p, %p, | where p, and p, are respectively the
. thenature of the large polarization of inclusively producted  momentum vectors of the incident neutron and the A in
{ \'and other hyperons by beams of unpolarized hadrons  the lab. The direction of travel of the emitted particle with
{ stich had been observed in several experiments,' ™ Thepo-  momentum g in the A, rest system s characterized by
| Lraation of the hyperons increases with increase of the  cosf = pn/|p . The decay asymmetry is defined as ’
mnsverse momentum and 15 practically independent of

decays A, —

Niup) ~ Nidawn)
Soth the beam energy and the target material, The A" polar- A= m ' (4) - +
Laslion is due to polarization o the s quark and consequently 4 .T’ T vl . ) . —
sdirectly related to the mechanism of production of strange where N(up) and Ntdown) are respectively the number of [ - @

warks in hadronic interactions. Qualitative explanations of A< emitting an analyzed particle upward (cos @ 0) and
s efzct have been given in a number of models*#-  downward (cos /< 0). With inclusion of Eq. (1] the asym-
Sae of them'® ™ predict a dependenee of the polarization MUY (4] can he related to the polarization by the eguation
nthe type of quarks produced. al=21. (5)
The baryon polarization appears as an asyminelry of In Figs. Taand b we have shown distributions of events
feemission of secondary particles as a consequence of the  with & proton eonitled respectively up and down, as a fune-
ceay. The angular distributionof the decay prohabil- — ton ol the value of the invariant mass of K "pir o bath
W(eos €) for a decayinp baryon with spin | will depend  distributionselearsignalsof A decays (2) are visible; these
athe polarization P

15 follows: appear as narrow peaks al the appropriaie mass. The back-
W {e0s 0) ="y {1+l cos D), ) ;.:mlr',(l_sr cetr (datled curves) \w.-.rc obtamed by i]llljug_l_hc
given distributions with a polynomial These spectra in Figs,

sierea is the decay asymmetry parameterand 6 1s theangle  1a and b are identical within eaperimental error The A,
“ween the polarization axis and the decay analyzer, for  detection efhaiency caleukated by the Monte Carlo methed
nample, the direction of travel of the secondary baryon in does not depend on the dircetion of emission (up or down )

terest system of the decaying particle, of the seeondary particles. The results of these caleulations
In this article we report the results of a scarch for polar-
slienof charmed baryons A" produced inclusively in neu- al J 1 |
= "carbon interaclions. Prelimmary results of this study i ‘i b
wrebeen reported in Ref. 21, The experiment was carried
“tin the neutron beam of the Serpukhov 70-GeV proton L i
seelerator by means of the BIS-2 spectrometer.’” The spec- ., gy
smeter efficiency made possible detection ol A ' praduced '3
snculrons with momenta in the region 40-70 GeVie. The 3
1" were recorded by meuns of the decays g
Ar=+K'putn- (2 2
el
A= A'ratao, (3 ——
i s T T g 2258 2648
Insedecays were identified as statistically significant peaks MIETga 2l MeV et

athe spectra of the corresponding invariant masses, A de- i i

e R 5 . " FIG [ Invarant-mass spectra of N pe ™ e
hd dese on of all experime ; 5 i s Ty kgt
: d.de eription of all L.xpu.]mu!lu[ LIIII[E‘IIIIT\ and] of the emittéd in the up dirsction fa)and i ;
dection of events has heen given in Refs. 23-26, cnrves show e result of Blting the spectra by the background functian.

) S Sev. J. Nuel. Phys. 43 (3), March 199G (0H-L506/ B6/0304995 - 03503.30 ey 1DBE Amonican lnstitute of Physicy kb
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Abstrael. A search for barvonia with negative and posi-
tive q[mlm;nev. decaying respectively into A 4 4 pions
and A 4 p +pions has been carried out in & neutron beam
with a mean momentum of =40 GeV/c in an experiment
performed at the Serpukhov accelerator. There 15 a
strong indication of the existen.e of these baryonia. The
following four charge states are observed for negative
and positive strangeness: neutral, negative, positive and
doubly charged. Their mean mass is 3035425 MeV/e!
and the width 1"£36+ 13 MeV/¢?. The data show that
the isotopic spin of the baryonia 15 = 3/2. The baryonia
production cross sections in the acceptable kinematic
region Xp=0.2 and P =1 GeV/c umes the branching
ratios of the observed decays are of the order of | pb
per nucleon
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The problem of the existence of multiquark states is of
great "igu:ﬁcnnuu for the 1]1‘.'-'1']:_\]1:1:{‘.r1| of strong interac-
tion 1hg‘nr} However, an i'!FN.'I‘I-TI'.I‘.II[HI search for such
states has not yet led o convineing results.

A narrow exolic stale, a baryonium with negative
strangengss decaying into A, p and pions, has been
observed in the WA-62 caxperiment carned oul in a hy-
peron beam at the CERN SPS [1]. Unlike the expen-
ment in the hyperon beam, the BIS-2 experiment per-
formed in a neutron beam allowed one to search for
baryonia with negative and positive strangeness alike
The existence of a narrow barvonium with negative
strangeness was confirmed and the indications of the
existence of a new baryonium with positive strangeness
and also of doubly charged states of the baryvonia were
obtained [2]. The latter suggests a multiquark structure
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