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In the course of scamuing the nuclear emulsions, 6Xpo-
sed to the 200 G"/c proton beam, two sters wers found in
which single electron (or positron) cames eut nearly froa
the star centre (with unssrtainty about 3pm ).

There 18 some evidence of the aiwultaneocus production
An the seme 2tar of the ghort~lived particle with the mass
in the vicinity of 2 ch; These events may be inturpreted as
the manifestation of the associated production of the char-
med meson snd baryon. v

The probadbility shat these ov_nntp are gonexated by the
semileptonic (leptonio) dscays of knowm partiecles or result
from the nonobssrvation of ome of éha Dalitz peir compunent
was sstimated and turped out to be very smell { < 1077

for ésch star),
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BYENTSE OF POBEIBIB AGSOGIATED PRODUCTION OP THE

OBARMED PARTICIES IN NUOLRBAR DMUISION ‘
A.A.Komar, G,I,0rlpovs, M,I,Pretyakova, M.M.Chernyavsky

1, One of the possible explamationa of the W -particle
properties is based or the assumptiom that it is compound
system of charmed qusrks I3/ mye aivect consequence of
this sssumption ia the statement that in nature there exist
charmed mesons (M) snd baryoms (B,), which mey be preduced
in asscoistion in strong and electromagnetic intersctions.

The masses of the charmed mespons sre estimated. to lie
around 2,2 Gev/ 2, The estisetes of the charmed baryon masses
8re less certain. But thess masses are definitely larger than
2 9ev/ 32 Lougibly exceed 23%°7/62 and resch evemn higher
values;

Large mapses of M, end B, le2d to ¥he large Q-values in
weak decays of M,,8 and Bg,s (for tgs latter if their masses
‘are less than 3,2 8ev)42) ana consequently to the lifetimes
which ars samellexr than the lifetimes of the strangs particles.
The Mifetimes of Yhese new perticles lie in the rangs 1071° -
+10-15 sea. ™ it accelerator energles (hundreds QsV, 3’ 22 10)
decay lesngths of such particles are rather small (3+ 30pu).
This means that electron (posiiron) originating in the process
of semileptonic(leptonic)decay of ‘o or B, Will be seen coming
out pearly from the centre of the star, produced in the nuc-
leax émluion;

#) 1o the Titerature there BT slrsady Tndlcations’ 17/ op the

) - existence of the particles with lifetimes 10717 - 107" mee,
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2. This #pecific feature was chosen as & criterion for the
selection of the events in the enslyais of the stars produced
by she protons with the momentum 200 Ge¥/y in the nuclear emul~
sion BR-2 expesed 6t FNAL (The size of laysrs wag
10ex % 20 om x &0 ).In the course of studying secondery par-
ticles m p = ¥=~ interactions we have found two aters of the
typ8 ( 0 + O+ 13 p 6nd O + O & 10 p } in which there were
etagle slsctrone of high energy eppearing from the centre of the
statr with uncertsinty & 3m . We have messured the momenta of it
‘eherged secondery particles frok these sters. At Fig.l tbe pro-
Jection of éhe star I on the emilsion plsne is shm. At Pig.2
and Pig.3 the target (&) and Py{b) diagrems for both stars sre

Biven. The slectrons were identified ueing momentum-ionisation
teldtioh sbd by teking into ssoount the charecter of energy
losses: The momentum wes devermined by sessuring maltiple sculomb
scattering. (Bmilsions hed emsll distortions, what enadbled to
neasure aosentus up to 100 9°% on the length ~ 5 om with an
efrof abbut 20 « 30 %). The icnisstion of the particles wes mes-
sured gelative:to the jonisation of the besa protons with p =
&« gob GeV/, (Below g is & relative ionisetion). When it was
tsdesdury trecks wers followed in adjoining leysrs up to the
Tength 10 es. The cherecteristics and results of the analysis
6 s two stsrs sre presented in the next sectioms,

3. f%he etar I, Lyps O 4 G + 15 p (U 420 « 305).

Thé particle N 12 from this ster was idsntified s en
slectron, The apguments arsi
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i) The momemtum of the partvicis along the track
varied as followe '
(PP)ag =(3,0 % 0.2) ¥*V/¢ (2izet 30 wa)
(PB)i; =(0,43 £ 0,11) ¥*%/c (next 3,6 mm)
(PR)5  =(0,26 £ 0,05) %*V/0 (vext 6,2 wn)
Then after acattering on the snglefe 14°
(fR)y = (0023 t 0,006) ¥*Y/4,
11) The lonisation neer ®he star was Jn =1.01%0.03.,
that is corresponding to the platesu, On the fingl pars of
the Sxack the ionisstien wasJ, =1.00 T 0.05.
The parviocle K 13 nearest o the particle ¥ 12 (Pig.2s)
%y measuring ite mm:hm and ionisation along ths txiok "
Sdentified ngmun. )
It 1s interesting to note thet this everk hep two partic~
106 (F 2 and X 7) with rather large transverse momentum
(~1a §87,0). Another poouliarity of this svens i 1te ssymsat.
ry, Maat of the secondery psrticles go in 8 centre of nass ays-
tem 1n « forvard hemisphere (L <(2° fox 10 particies, Fig.Ra),
The total mowentum of the secondsty partisles squais 200 T®V/e
with an exror 10 - 15K,
4, The star I1 , type O + 0 + 10 p { ¥ & = 20 « 079}
The particie N 8 was identified aa an vlectrom for
following reasonss ' '
1) Ite initial momentum and ionisation werey
(PP)s =085 £ 0,10) Gev/e , Ty =1.00 £ 0,03
11) After 2,1 wm they becams
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(PP)y = (0.055 % 0,015 **V/e, !},'.1.011 0.03
uu On the length 6,5 ws particle M 8 hes suffered
nw scstbszings on the anglew from 1% to 3,

' Phe particle ¥ § nearest to the ptrt:lch o) (ng.m
uag wonantum (P ) g =(,8 £ 3:3) Gev/e wna tonisaston Ty =
o083 £ 0,03, 1t was followed in 5 pletes tp o the length
50 ax atd suffered meither ariergy losses moy scebberings.
hus bnis purticle is not e electron,

~ %we parbisles in thts ster ( 5 1 and ¥ 7 )also have
i&'ﬁl'&u'ﬁvttw snomsnts { 0,8 ““_/c and 0,6 chg respaobis
vily), '
e totad snsryy of e sherges uaonﬂ:nu L5 sbout
166 Sevi
B nm- ol.oetrm doming out pzm:edu tzo- m atad
mmi 18 two tesés demoribed cbhn pmuat Father utusual
Houtuie of \iese svects *) and iy serve as s ingiestich of
'(Iﬁl wek m "m upm sl asion of shs “heavy; nem
irteiived parkiets ( 46 voth cases T& 16°25 meo VJoks i
ﬁbﬁun 46 sestisk 1 audh properti¢h don be m&un for
.;wpmscxu. B0 we cut suggest thed in two etirs we have
uupu- efm am.puuéuuyufiu l n.ii s It o i

ij Vesk Gsouys of bhows pareisien lnd mbamttu ot etie af‘

- ilis Dulibs puis Sompomsnts &b & seurés of single. ¥leetions
| #eke somsifered dnd found highly duprobebis { 10 3 pop
Gubh vus) ii givent sonditions,

e s
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both stars thexe should be manifestasions of the predustion
and decay of the sharmed partesr te the perdicle vidE Lopte-
nie deosy. Thexe is uu svideénce favouring ﬁnl.

Typical dvddy mode of i, 18 M -+ X 4T , ¥o now recall
that in both stars we have partieles idth lexge tEERSVErsy
nosients, If for the star I we identify pariiclen ¥ & end
K 7 with dwony produsta of M, { TV« and X -menca or visever~
eb) then the miss of théir parent parbicle will be (2,0 »
»2,2) G"/c. 12 for the shey I sisilay umﬁiu 18 nsds
in respect to mtuhi riwany, the nass éf their :nmat
18 (1,7 5 19) N8,

In both aned nmxsm nlun srs rasher Mual so the
‘expested valus of Mg -uu‘ ¥his givis furtier mort % m
tasunptica that the cmtn I sod IT are the eximples of the
usociamlprmuidu o_fl the charmed partieles; for mm
B, and M, + Thed cur observatibn may esrreepond to ihe dessy
Bohwie ) : o o
B u—z(n)mu%mﬁ
Ky~ K+ Ty
It is possible ﬂm m. :muputnim is not mm. e sna-
_1y#ib of whe duuribn mmﬂu will be -onmmu

The aumro are grateful tu Profa ﬁ.t.noum. ‘
g.n.zndumv. s.hs:.-vnmm A B Ohudakor for useful duuo—
" sions. The suthors would 1ike to thank Mts B.kKrupetskovs |
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apd Mrs M.V.Iyurins foy scenning apd moessurements snd Mrs
E.?.Yorobjevas for the help in preparation of the menuseript.
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Piojection of the siar I (type 0 + 0 4 13 p)
on the ettulsiont plane.

Fig.ln
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Disgramms oY the target (2) snd P, (h) for the star I

’i‘.a.
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Dfsgramis of the target(e) apd P; (b) for the ster I1

Pig. 3.





