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Abstract 

In the oourse of the analysis of the 600 stars. produced 

in nuclear emulsion by qr- .....esons ·w1th the momentum 200Gev/e, 

a a8condarJ star O+O+5p orig1n8.ted at the distance 42 f'4 from 

the pr1aary star has been found, which contains an electron 

pair and possibly presents an example of the charmed baryon 

decay1nto the chaJmel Be -+ e+8- + hadrona. 



1~ Observed[l]unt111 now cha~ad particle d~cay modea, 

i.ucluJiug soveral Caa$8 ot such decays, d&tec~ed in ~ucl~er 

• 
eJl'lulsiona (2..-5)e.gree with the prsdicticne of Glli. - model (6) 

-and the idea that these decays are cauaedby charged weak 

currents. At the sa:lue time hypothesis af the enstance of the 

charm changing neutral weak current has received some att~­

t:i.on in the 11terature (7-10J. Exist~nee of the cha:rm.changt.n.g 

neutral current would lead to the apec:lf':Lc <ieee.)" mcdes of 

the ch&~ed partioles not including strange particles and in 
. + ­case af semileptonic decays e pairs along withcol1taiIling e 

hadrons. 

Intensity of such deoay modes depends on the ~lue 9t 

JIlJ.x1ng ansJ,e for u and 0 - quarks and ;Judging OIL t11. avai­

lable data tor oharmed particle.[n] 18 llUah lower ~ha:D. the 

intensity of the decay -.odes, caused bJ the charsed weak 

currents. AAker ex:perlJaent.- nl1 hopetul17 1I&t~ .-ore cl••:Jt 

the status· of tbe cham cb&Jl,g1ngneutrai cl11'Tent b7P0thea1•• 

Belon w. live description of -'tile event, det~cted in 

nuclear emulsion which due to its peouliarltie, JI1ght pre­

sent.an ePDl:ple of the charmed particle. decay, caused b7 

the charm cban,ing neutral weak current. 

•� 
2. A stack at nuclear emul8ions e>t the tn- .-2 1I'it~
 

s1zes 10%20 .'- and pellicle tb1cmes8 60014 •• 1rrad1a....� 

~ed. at· nAL by i-- beaa 1fith tb••O~eD.t_ aoo Gev/c •� 

)50 cases ot . frJr-1nteraotion &ad a50 case. Qt fi-A.-iDter­�

ILct10n have been t01U14. 



- ) ­

With the ~e of 8~ for the cases of the 

shori-lt.eaparticleaeca:r8 1d,th the muaber of' the decay 

produot. -.J;3 .tar tracka troll the fo~~ COlle (8i< 0,1) 

have b••n tJl8eed up to the 4:I.."auoe 1 .. :troll tile tnteraction
.' . . •point. 'otal length of the 8oann.d tracks for all found stars 

•• 240 ca. 

6 .ecOD4a1'7 iDte1'OtloD8 baye betn1 found in the cou•• 

of tbi••AmiDS, fi".e out of ~oh ha4117»io&1 tMtureS o-r 

the 1n"e~tlOD with the eJR1,lon nuolei·)and one l»re8ented 

Terof Darrow jet o~ therelatlT1.tic particle. of the type 

0+0+5p. Jet orip_ted .•t the 41stance 42~' froJil the primary 

.tar 11+MIJP. Soh_ito plot~ of this event is given at 

Pil 1. 

Result. 01. an 1e and lIOJI..tUlll Ileasur_ent for the ~et 

part1cle~ an ehown 1D !able 1. lor· all ;Jet .racks ioniza-, 

tioD relatt"'e ionization ot the primary piODS has been also . . 

measured. Jet particles I 19 and 21 ,have b~en identified as 
, .' 



ihe pecular1ty of this event 1s ita narrowness and pre­

• 
senct of two electrons among five charged particles. The pro­

bab1l1t7 to observe on a~l soanned track length (240 em) such 

a narrow jet, produced by ordina:J7 stJ:fi18 interaotion of 

pion. (at eneraies 10-20 aev> with emulsioD nucleODs or b7 

coherent generat10n on .-al810n nuclei under •••uapt1on that 

.+.-pair 18 a Dal1tz-pair tl'Oll S· -deoaf 18 1••• than 4.10-1 

file .... probabl1it1 r.lated to 42". Bive. ftlU8 (10-11• 
~ " 

Bxtre~lJ ..all values of the.e probab~lltl•••ere the rea­

.on8 tor conaicleriD.I alt_matty. explanations ot );~S event, 

in particular 1ts possible treataent a8 • chamed particle 
r 

dec.,.. Bs:U.mates of the ..8. ot the decaJillg particle _de 

.at various aSSU.Ilpt10na about the nature ot the particles 

• 20 and 12 show (ae. fable 2) that the "I 0108. to the 

11&88 ot the chamed plU't1c1e an.e. it panicle • 22 18 a 

)S'Oton. Lite time in this e••e1. evaluated to be 3.10-1'8C. 
USUlled decay scheme is: 

B + - 2~' 

c -- e + e + p + ., . 
1.e.deca7' 18 oaused by the chana cb$Dglng Deutral weak 

ourrent. 
¥ ­

• 
3. As charaed particles should he produced in hadronic 

interactions in pairs, 1(8 have _de an atteap't to look 101' 

BlaDitelJtat10n of the decay of another C~J$led particle amoJl8 

charged .ecOIldaries ot the discussed star. With this aill 
r 

particles ot the forwe.rd cone (~( 0,1) .ere taret"ully 

'anal,.zed. 



-,­

On one ot "he .track. (I 1'5) a kink has J)een found at the" 

distance 115
8 to _. fte angle ot the ,kink was 29 particleJ 

1IlODlentua chanaecl f1'O*<10••±2,5) Clev/e to (3,S!o,5) GeT/a.that 

i. a kink could be call...· either b7 inelastio interaction or 

br the 4eo&1 ot ••• part:tcle. Path lenS'thfor inelastic inter­ • 
action of the 'tnt 0+0+1» at the lIlOIlen'tUill P • 10 Ge.lc i. 

~qual 10.. If em.tu•• into aco~t that share of tMe kind 

of 111e1881;10 int'taotion. 1'1th _ 8:D8le (36 does not exoeed 

101, one pta &11 ,e.ttat. that~A' probab:lllt,. to Ob8'"~ a 

kink at 1 .a OIl wi". th. aqle .9 1s lea8 than 1.10"4.If . the 

~ i. not 0 • ..-4 " ~h. "'tterbs but due to the d4icq of 

BOlle particle t tla__.t protie.ble cen41dAte 1. .r;t - lqperon. 

Aa.-:ln. ~a11~tiem of the.dec&7 channel 1::t-+ It + 11. one 

real1,. obtains 't5=: Mt • hobab111t1 to ebserte £*-deca7 at 

l~h 1.2 ea and IIlODIfm.tuI! eqUal 10 Prev/e.is 1.10-2 , that 1s 

UDt too -.all. 

It 1s po8~ible to U8tUH, that, £! - .origUl 18 cOtmec:ted 

with the deo&7 ~t the McoadChamecf partlcl~1 produced in the 

__ st'ar. Pro.ided :Ll~t1me Of this sec.ond cba:r.aaed particle 

i. (10-14.80,' on~ wou14 ••• a tr­ - bn>eron coDling o~t directl,. 

frca the' star oentre. ftes8 conad.d.ra~10J18arenot quite 'con­

clu81T. and don't f'ul17wolT8 the 'question or what'!s' tile· 

partner a.sociated with llc. 

nus in !i-A-interaotion occured at p • 200 Gev/c we 

Oba."~d a narrow ~.t. 0+0+5p, containins e+.--pair·. It was • 

• 8euaed that the 3et -_ caused bT the dec&7:Bc-.... e+.-+hadron, 



{J 

tboughthe »oa81b1lit, of aocidental realisation of Ter,r ra~ 

• "Tent ot cU:dl,uarJ nature c81U1ot b. exlUde4. 

The authors ~ grateful ~o the directorate ot PIAL and 

ltuolear PbJ.1CB· J)1naion of the .loa4__ ot Scienc.. of the 

USSR .tor th.1~ ~~t1on of the .xpe~ent, to Prot••~yoF­

Todich anel I.V.OhuTila for their help in the expos1tion ot 

..� the IJIU1s101U1 .....4 to Mre.B.A.Krupetlikoft and lIr8.L'.~ 

for ~a.nn1ng and ••aeureilent•• 
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'able, 1 

'ADal....4 ao._~. of 'he ~:r••dpa~icle8 in 

ike ••c.a~ .tar O+O+5P 

..�--" -"'-.r of _.'tun 01 
~~ pari~· ;- .: ,V· 'I,a-v/c 1•• .tbe part.~ .'. .,.� J 

18� 4,89 0.15to,01 31,9 " 
19� 4,'6 O,68to,06 21,1

': .,'1"� • 
, .� 

0,381:0,01 38,8 . 
o,..~,O) 7.0 
o,Q41o,Ol 5,0 

.10 "," 106· 4,S'to•• 42,4 .hadron 
1 .. 

11 4,55 194 ,1,Toto,I' 9,4..... . ... • 
1,O,to,11 1'•• 

. 0,60to,10 13.1· 
, . \ o,21±o,oa 1~.2
 

. • C}.,11±o,03 2,4� 
.. .22� 4..86 105 a,ato.2 56~9 ha4ron. 

. .� . 
18­ 4.'3� ~9-

• 



'aharacteri.t1cB otthe d••atinc particle ., 

....dolli1 &88WRPt:1ona on ~h. nature of the 

deo...,. produ.ct•. 

•� Id8Dt1f1ca~1on of the p~1cl•• ·Ilta• cr.101~.
 

. tHT/OR t ...c.18 .19 -10 01 n2 

'J" $" 8 1,2 4,2 3,)• P 

tJC • p • $" 1.' 6;1 .,3 

tji 0,9 1011' • • 11 1~'" 

• 
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