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Abstract

In the course of the analysis of the 600 stars, produced
in nuclear emulsion by R~ -mesons with the momentum 200Gev/c,
a secondary star 0+0+5p originated at the distance 42 g from

the primary star has been found, which contains an electron

. pair and possibly presents an example of the charmed baryon

decay into the channel B, -+ e*e”™ + hadrons.
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iucluding sevgral cases of such decays, detscited in zucla
emulnicns[idaisgrse with the prediciicns of Gik -~ model ['
and the idea tust these decays are caussd by charged week
currente, Al the seme time bypothesis of the existence of the
charm chenging neutral weak current hes received some atien-
tion in the literature{?"ioj. Existence of the charm changing
neutral current would lead to ths specific dscay modes of

the charmed particles not including strange particles and in
cege of semileptonic decays cogtaining e*e"paira along with
hadrons. ) .

Intensity of such decay modes depends on the value of
mixing angle for u and ¢ - quarks and judging on the avai-
lable data for charmed particles[11] is much lower than the
intensity of the decay modes, caused by the chargod"eak
currenta. Pd%her experiments will hopefully make more clear

' thé atatus of the charm changing neutral current hypotheais.

Bélon we give description of the evenf. deteéted in
nuclear emulsion which dﬁe to its peculiaritieg might pre-~
sent an example of the charmed particle decay, cauqed by
tﬁe charm changing neutrﬁl weak current.

2, A stack of nuclear emulsions of the type BR-2 with
sizes 10x20 cu® end pellicle thickness 600 was irradie-
ted at FFAL by 5 - beam with the momentum 200 Gev/c.

350 cases of % N-interaction and 250 cases of Ji"A-inter-

action have been found.



With the purpose of segréhing for the cases of the
short-lived particle decays with the number of the'decayv
produets n_3 3 star tracks from the forward cone (OI;< 0,1)
have been traced up to the distance 1 mm from the interaction
point. Total lengtﬁ of the scanned trécks for all founa stﬁrs

was 240 com,

) 6 mecondary interactions have been found in the course
of thies ecanning, five out of which had typical features of
the interaction with the emulsion n\;.olei‘)and one presented
very narrow jet of the relativistic particles of the type
0+0+45p. Jet originated at the distance 424 from the primary
ater 21+6+23p. Schema_tic'piotu're of this event is given at
Pig 1.

Results of an le and momentum measurement for the jet
particles are shown in Table 1. For all jet ‘tracks ioniza-
tion relative ionization of the prima.ryv pivons haé been also
measured. Jet particles N 19 and 21 _he&ve been} identified as
electrons on th‘e basis of their characterist‘ic energy losses
and non changing _ionization close to 1. It has been establi-
shed slso that the particle N 18 (with minimal ionization)
is & slow pion,; whereas particles N 20 and 22 are hadrons.

"Total momentum of all five particles is about 9 Gev/c.

o

This number is in good agreement with the expected one, as
interaction length of the pions in the nuclear emulsion is

45 om and estimated number of the stars 240/45 ~ 5,



The pecularity of this event is its narrowness and pre-
sence of two electrons among five charged particles. The pro-
bability to observe on all scanned track 1ehgth (240 cm) such
a narrow jet, produced.by ordinary streng interaction of
pions (at energies 10-20 Gev) with emulsion nucleons or by
coherent generation on emulsion nuclei underrassuuption that
ete pair is a Dalitz-pair from R° -decay is less than 4,107
Tho same probability related to 42 gives value < 10"1
Extremoly small values of these probabilities were the rea-
aons for considering alternative explanations of itiais event,
in particular its possible treatment as a charmed particle
decay. Estimates of the maas(of the decaying particle made
.at various agsumptions abouf‘tho nature of the particles
N 20 and 22 show (see Table 2) that the mass close to the
mass of the charmed particle ariames if particie N 22 is a
proton. Iife time in this case is evaluated to be 3.10™ 'Zec.
Assumed decay scheme is: .

B, - et +e” +p+ 2N
i.e.decay is caused by the charm changing neutral weak
current. » .

3. As charmed particles should be produced in hadronic
interactions in pairs, we have made an attempt to look for
manifestation of the dgcay of anothef chagned pgrticle among
éhargad secondariea of the discussed star, With this aim
particles of the forwerd cone (0L< 0,1) were ¢arefully

anaiyzed.



On one of the ‘tracks (¥ 15) a kink has been found at the:
digtance 115- 20 mm, The angle of the kink was 2°, particle
momentum changed from (10,4%2,5) Gev/c to (3,5%0,5) Gev/c,that
is a kink could be causod either by inelastic interaction or
bY the decay of some particle. Path léngth for inelastic inter-
action of :’ch. type 0+0+1p at the momentum p = 10 Gev/c is
«qual 10 m. If one takes into acoount that share of this kind
of inelastic :lnteraet.tonl with an angle ¢ 3° does not excead
10!, one gets an uattuto that the probability to observe a .
Kink at 1 = 2 om with the angle 2° is less then 2.107%, If the
kink is not osnuid by the acattering but due to the décay of
some particle, then most probable candidate is v[! - hyperon.
Assuming realization of the decay chammel T ->%t 4+ n, one
really obtaing !15'- My . Probability to observe :*-decay at
_length 1=2 cm and momentum oqual 10 Gev/c is T.10~ , that is
not too small. , -

It is possible to assume, that &Y - origin is comected
with the decay of the sécond charmed particle, produced in the
same star. Provided iife-time of this second chermed particle
18 <10 14uc, one would gee a Z - hyperon coming out directly
from the star oentre. These considerations are not quite con-
clusive and don't fully solve the question of what is the
partner associated with B . »

Thus in %~ A—intorsotion occurﬁd at p = 200 Gev/c we
observpd a narrow jet 0+0+45p, containing e‘e “-pair. It was
assumed that"th"e jet was caused by the decay B -+ e*e"+hadron,



though the poasibility of aocideﬁtul realization of very rard
event of ordinery nature cannot be exluded.

' The authors are grateful to the directorate of FNAL and
Ruclear Physics Division of the Academy ot Sciences of the
USSR for their promotion of the experiment, to Profs.L.Voy-
vodich and I.V.Chuvile for their help in the exposition of

the emulsions and to Mrs.B.A.Krupetskove and Mrs.M.V.Tyurina

for gcenning and measurements.



Table. 1
‘Angles and momenta of the charged particles in
the secondary star 0+0+5p

h\ﬁbor of s 1 Kature of
th part, 01 Ve P,Gev/c l,sm |the part,
18 4,89 | 214 0,85%0,01 | 31,9 W
S 19 | 4436 195 0,68%0,06 21,7 e
0,38%,02 38,8
0,22%,03 7,0
0,04%p,01 5,0
20 4,69 | 206 4,5%0,4 | 42,4 ‘| naaren
2 455 | 194 |,1,70%,85 | 9,4 | e

1,05%0,12 18,4
0,60%0,10 13,1

o | o,erto,02 | 19,2
. ‘ 0,11%0,03 2,4

22 486 | 205 | 2,0%,2 .|569 | hadren.

18 |46 | 200 | 29




Table 2

‘Oharlcterintica of ‘the deoaying particle at

various assumptions on the nature of the

' decay products

Identification of the particles| Mav ol T 1014
' Gev/o
X8 | K19 |} Neo | w21 | wee , L
] o | @ e P 2,2 4,2 | 3,3
1y e P e i 1,5 6,1 | 2,3
% e T o % 0,9 10 | 1,4




REFERENCES

1.
%, .ieldmen. Invited talk at the 3I4¢ Suemer instiiute om

¥artiocle Phyeics. SLaC-Pun-200C {1977},
2. L.hA.Fomar, G.I.Grlevs, H;I.i‘rsty&kov&, HeHe Chernyavexy .
fnetph, piame 21,518 (1375),Jadernaye fisikes 24,529(1976).
1, E.Hoghino et al, Prog.Theor.Physica 53, 1859 (1975).
§s P.L.Jain, B.Girard. Fhys.Rev.Lett.34, 1238 {1975).
. B.P.Bamnic et al. Shetph,pisma 25,586(1977),26,339 (1977).
6. S.L.Glaghow, I.Illiopoulcs, L.Maieni, Phys.Rev.D 2,
1285 (1970). | |
7+ LeB.Okun, V.I.Zakharov, B.M.Pontecorvo. Lett.Nuovo Cim.
13, 218 (19758 '
'8. Fyh.Wilozek et el. Phys.Rev.D_12, 2768 (1975).
9, R,Incoul and I.Nuyts. Bucl.Phys. B 98, 429 (1975).
10. R,L.Kingsley et al. Phys.Lett. 61B, 259 (1976).
i1s @.I.Peldman et al. Phys.Rev.Lett. 38, 1313 (1977).



v °GL ¥ XowIy o¥3 Wo YURX - 0O

dG+0+0 odAy aWR JO 0L MOIIWW SWY JO OIJWS = O

‘ (dcz+9+1g) Fess Axwwrad - 0
:quBA® OU3 JO 9InjoTd OTIWWeUSS . °L°BTIL

\lc.tln'l..
™

o« ®e



T - 15782
‘Noanmcayq » neuars 25 asryeya 1978 roza
__Saxap B 424,  Twpax 100 sk,
Opnevarao Ha, pozanpunre B QUAH (CCP
Noorea, B-312, JNemusckui npocnexr, 53



