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Abstract

Tn the course of the analysis of the 600 stars, produced
in nuclear smulsion by Tt~ -mesons with the momentum 200Gev/c,

a secondary star 0+0+5p originated at the distance 42 p from
the primary star has been foﬁnd, which conteains an electron

pair and possidly presents an example of the charmed baryon

decay into the chamnel B, -+ ete” + hadrons.
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Te Gbserved{{luntill now chérmeé particie dacay modes,
includiug several ceses of such decays, deftectved in 3&&1&@5
_ amulsiona[a“ajagree with the prsdicticme of ik - model s
‘and the ides that thése decays are caused by charged wesk
currents, At the seme time byrothesis of ithe existence of the
¢charm changing neutral we;k current hes received some atten~
tion in the literaturei?"1ﬁl. Existence of the charwm changlng
neutral 6urrent would lead %o the specific decay meodes of
- the charmed particles not including strenge particles and in
cage of semileptonic decays cogtaining'e+e"pairs along with
hadrona. ‘

| Intensit& of such decay modes depends on tha'vpluo of
mixing angle for u and ¢ -~ quarks and judging on the avaei~
lable data for charmed particlesl'’] 1s much lower than the
intensity of the decay modes, caused by thc_char5¢d>qeak
cu;?ents. Pd%her experiments will hdpetully make more clear
" the atatus of the chamm chansing'ncutrui current hypotheais.

Belon we give description of the event, detected in
nuclear emulsion which due te its peouliaritieg might pre=
acnt .an exnmple of the charmzd particle decay, cauaed by
the charm changing neutral weak current,
| 2. A stack of nuclear emulsions of the type BR-2 with
gizes 10x20 éna and pellicle thickness 600 was irredia-
ted at FNAL by R - bm with the mormentum 200 Gev/c.

350 cases of ﬁ’!—interaction and 250 cases of F A-inter-

action have heen found.




¥ith the purpose of searching for the cases of the
short-lived particle decays. w'i_th‘ the number of the decay'

products n_3 3 star tracks from the forward cone (8;< 0,1) |
have been traced up to the distance 1 mm from the interaction '
point. Total lcngtﬁ of the aoanned‘trﬁcka'tor all founﬁ at@is
was 240 cm, - - . -

_ 6 secondaxry interactions have besn found in the course
of this scanning, five out of which had typioal festures of

the intersotion with the emalsion nuclei‘)and one presented
Yery narrow ;ht of the relativistic particles of the type
0+045p. Jet originated.at the distance 42N from the primary
ptar 2146+23p, Schematic '}p_i.otu_ro of this event is given at
Mg 1. | | |

" Results of an le and momentum measuremsnt for the jet

. particles are ‘shown irn Table 1. For all jet ‘track's ioniza-
tion relative fonization of the primary pions has been also

measured, Jet particles ¥ 19 and 21 have been identified as
electrons on t};e basis of their characterist'ic energy -losses
and non changing ionization close to 1, Tt has been establi-
shed slso that the particle § 18 (with minimel ionization)
iz a sl‘o‘w p#on, whereas particles N 20 and 22 sTe hadrona.
‘Total momentum of all five particles is about 9.9"./"‘

.)Thia number is in good agreement with the expected bne, as
| interaction length of the pions in the nuclear emulsion is. .
45 ¢m emd estimated number of the stars 240/45 ~ 5,




Thc pecularity of this event 1g its narrowness and pre-
‘gence of two electrons among five charged pafticlea. The pro-
- bability to observe on all scanned track length (240 cm) such
a narrow jet, produced by ordinary streng interaction of
pions (at energies 10426 Gev) with emulsion nucleons or by
‘coherent genevation on eunlsion nuclei undér'unauuption tﬁat
o*c'pair ie & Dalitz-pair from N° -decay 1s laess than 4.'10’:’
The mame probability related to 42u gives valus ¢ 10 -1,
Extremly -nll values of thase probabiutiu were the rea-
sone for considering alternative cxplanntions of iais event,
in particular its possible treatment as & charmed particle
decay. Estimates of the manq'az the ¢qcayin5.part1clo made
_at various assumptions aboqutho natﬁro of fha particlqa
N 20 and 22 show (see Table 2) thuf the mass close to the
mase of the charmed particle ariloa ir particla N 2218 a
proton. Life time in this case is evaluated to be 3.10™'dec.
Assumed decay scheme is: _ T 3

Bc — et e e +p 4+ 21&
i.e.decay 1s cauged by the charm changing neutral weak
current. .

3. As charmed particlea ahould be produced in badronic
1ntoractiona in pairs. we have made an attempt to look for
manifestetion of the decay of another charned particle amons
chargod :ocondariea of the discussed atar.»lith this aim
particlos of the torward cone (@;< 0,1) were ¢arefully

'analyzed.




Ou one of the iracks (¥ 15) & kink has been found st the:
distance 115- 20 mm. The angle of the kink was 2', particle
momentum changed tron €10,4%2,5) Gev/c to (3,5%0,5) Gev/o,that
is a kink could be oauud either by melaatio interaction or
bY the decay of some particle. Path length for inelastic inter-
action of :tho tné 0+041p at the momentum p = 10 Gev/c is
squal 10 m. If one -‘k_sko‘i into acoount that share of this kind
of inelastic intoiacti_.b_hl with an angle ¢ 3* does not exceed
10#, one gata an ,éatt‘nio‘ that ihq probadility to observe a j
kink at 1 = 2 cm with the angle 2° is less than 2.107%. 12 the
kink is not oauhid by the Mttarin; but due to the décay of
some particle, then most probable cendidate is L¥ - hyperon.
Aasmins realisation of the decay channel Z* --p!c + n, one
really obtains 11,5.. Ny & Prgbab:llity to obaorve Et-decay at
length 1e2 cm and momentum squal 10 Gev/c is 7.10°C, that 1s
ao¥ too spall. - | -

It is possible -1":0 assume, that ¥ - origfn is comnected
wath the deeay of tho mond charmed partic'le, produecd in the
same star, Provided .Lifg-tima of thta second charmed particle

|

:l- <10 14-00, one would aee 8 Z t ‘hyperon coming out directly
from the star oentre. Thess considorations ‘are not qni'co con-
clusive and don't fully solve the question of what is the.
partner associated with B .

~ Thus 1n % A-intotaction occured at p = 200 Gev/c we
obaerved a nerrow jet 0+045p, containing e ® -pair. It was .
assumed that the jet was caused by the decay B,~>e’ e+hadron,




‘though "thg_ poasibility of accideﬁtil realization of very rard
. ~ event of ordinary nature cannot be exluded.
' The awthors are grateful to the directorate of FNAL and
Nuclear Physics Division of the Academy of Sciences of the
USSR for thelr pmmqtion of the oxperi{nmt., to ‘Profs.x..v‘oi-
vodich and I.v.dhuvila for their help in the oxposition of
the emulsions snd to Mrs.E.A.Krupetskove and Mrs.M.V.Tyurins.

for goanning and measurements.




: - Table. 1
' ‘Angles and momenia of the ocharged particles in
1 | the secondayy star 0+0+5p |

OrO.i}’_‘“,T .' B ] {¥ature off
part, 9; "V’ : _Pl,qgv/c i 1, Jthe part,

RN
» I 5
' | the
FeE

19 7 1436 ] 195 0,68%0,06 | 21,7 .
| 0.38'!-0502 | 38,8 |
o,22%,03 | 7,0 |
0,04%0,01 | 5,0

{ | e 489 | 214 | o,e5%0,01 | 31,9 5w
§
i
|

20 | 4,69 | 206 4,5t0,4 | 42,4 | naarven
} [ 20 jas5 | 1k |,v70%0,85 | 94 | e

1,05%0,128 | 18,4
1 o,60%0,10 | 13,1
-1 v - ] o,21%0,02 | 12,2 1

" 1 0,11%,03 | 2,4 |
S i —”F Aap— ” , :\ . o v
| — £ 1 T J

22 1 4,86 205 2,0%0,2 - § 56,9 | hadron.

18 |a63 | e | 29




‘@ametoﬁstics of the deoaying pa.r'_kiclo at

various sssumptions on the nature of the

. deocay products

Identification of the particles| Mav o Iq:i_,éﬂ-
' | ' ” ~1 gev/osl ¥ | |
X18 | §19 | Neo | N21 |} we2 |} ol § | e
1 W ] g? e P 2,2 ‘ 492 3.3
K . P | e % {19 {6,171 | 2,3
T e T . T
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Pig.1, Schematic picture of the event:
0 - primary star (21+6+23p)
0 - gentrs of the narrow jet of tht type 0+0+5p
o' -kinkontho track ¥ 15.






