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The existance of charmed particles aroup is beyond any doubt at pre-
sent. Some specimens of this aroup , both mesons and barvons , were discover-
ed mainly in experiments on crossinq positron-electron beams in the last
3-4 years, their masses and probabilities of some decay modes defined with
a good acairacy /1/. However, the definition of life-time-of one of the
main characteristics of these particles is possible only applying the pho-
toemulsion technique at availability of sianificant statistics. Therefore ,
the most important problem 13 acaumulation of experimental data on anoma-
lous events that can be a.cribed to both production and decay of charmed
particles. The observation of such events in photoemulsions irradiated by
of hundreds GeV protons is aiven in Refs./2-7/. In Ref./7/ were observed
9 events interpreted as the decay of charmed baryons 2nd their mean life-
time is approximately estimated.

In this work are given the data on both searching and characteristics
of events which can be interpreted as the decay of charqed charmed part-
fcles into three charged ones.

The searching of short-lived particles was carried out in enulsion
1ayers irraddiated on FNAL accelerator with a 4C0 GeV/c proton beam. The con-
ditions of photonuclear emulsion exposition are aiven in detail® in kef./7/.

The searching for primary interactions of protons with the emulsion nuclei



was performed by track-following on NB{ -9 microscope at 900-multiplied to-
tal manification. At the same magnification'the forward neighbourhood of
18612 interactfons (of stars) is examined up to 1000 mkn distance. A continu-
ous area-prospecting method is applied and since the events searched are
difficult to be noticed by their vertex , all traces crossing with a minimum
density the scanning area were scained towards the interaction /5/ side. As
for the material , the searching was carried out by track-following of reia-
tivistic particles emitted from the primary 1nteracgjon. As a result, 32 se-
condary sta_rs were found, connected with the prim &y interaction of a one-
charged relativistic particle. In addition, 11 stars were found at 1000 up
to 3000 mkm distance from the primary ones at measuring the anqular distri-
butions of the secondary parti.des of the primay interactions. Thus , among
43 sewndary stars there were found 10 "white" stars (without any sign of a
nucleus-taraet in them), with 4 events of (0+0+3)p type :among them. The

5 events found, here called "false" triads, imitatinc interactions of
(0+0+3}p  tvpe representing a sort of superimposing of the (e*e') pair on
the track of the emitted particle, are not included in the number of aove
given stars. Most likely, these events are identical to the events 7,13, 18
from Ref./7/. Noté, that we did not observe similar events at fhe primary
proton momentum 200 GeV/c on about 1000 interactions statistics. At present
the work on revealing the character of these events is being carried out.

I'n the figure are shown the polar angle & of forming particles and
the distance £ from primary interactions of all secondary stars found.
Asﬁone can see , the most effective region is up to 4° , where about 80% of
all events found are concentrated. This should be expected according to both
the scanning conditions and the angular dist;ibution character of secondary
particles in interaction of a 400 GeV/c proton with emulsion nuclei /8/. As

is seen , the two events of (0+0+3)p type are found outside this region.
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At our statistics voiume the expected number of stars of (0+0+3)p type
does no; exceed one. Such interactions are the main source of backaround
events for decaying of charmed particles into three charged ones, since the
probability of observation of the other similar process, 1.e. the géneration
and the subsequent decay of K-mesons into three 9 -mesons, is two order
less than the probability of interaction of the same type. Thus, it is ne-
cessary to analyze each of the fpur events found, which are probably due to
formation and decay of charmed particles.

[ Both angular and momentum characteristics of the decay products are
given in Table 1. The polar and azimuthal angles are given relative to a
flight direction uf a decayed particle. The small values of a rest transverse
momentum, which are obtafiied at exaninina of the momentum- balance, allow one
to assume that in the first three cases the decay of particles occurs without

the neutral secondary one.

The fnvariant masses of decayed particles for the above c &es are cal-
alated under different assumptions on the nature of the decay products. The
results are given in Table 2. In §11 the cases the errors of the mass defini-
tion make no mbre than 20%. As one can see, at some acceptable decay schemes
the obtained values come c’ose to the charmed baryon mass. The flight time
before the decay 1ies in the interval (9.3 107} - 1.6 107'%) sec.

In all the three cases there is no direct evidence of pair production,
but all of them have something common as to the character of generation. This
common character consists in the fact, that the decayed particles fly out
of the star, being followed by a particle (and in events 70-78 by even two
particles) very é!ose in its angular characteristics to the decayed one. The
arcompanying particles are traced at sufficiently large distances (=7 com each),

and we can only say they are not electrons. If using the value V' we intro-

duced /9/, then it turns out that VY > 200 for them. An emalysis was corried
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f out of the ancular distributions of all secondary particles generated in in-
?% teractions with the secondary stars found in them. It awas found thit foi- se-
condary stars of (0+0+3)p tyne the frequency of generation at such an accom-
paniment is 5 times larger than the same value for the rest of secondary in-
teractions.

The authors are aqrateful to the Huclear Physics Department of Academy
_ of Sciences of the USSR, to the staff and personnel of FNAL for assistance,
= to the staff of MALidT-collatoration for supplying with a part of irradiated
emulsion stack. The authors thank also S.G.Matinyan and M.I.Tret'akova for

useful discussions.
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Table 2

" Invariant masses of events

pmed toss _ev/c
dec & 78 =79 75 -I74 T3 -0
KIS 1.7 1.6 I.6
SKS 1.7 1.7 1.6
59K “.2 2.5 2.3
p kT 2.2 2.1 2.1
’ kpd 2.2 2.3 2.2
pIIK | 2.6 2.2 2.2
JpK 2.6 2.6 2.4
JKp | 3.4 2.9 4.0
K3ip 3.4 3.1 3.9
Z53 2.3 2.2 2.1
a=qr 2.3 2.7 2.4 .
NP2 1.1 | 3.3 4,1
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Fiqure Caption

Polar anole and the tracks' lenath of particles forming secondary stars:

« -with Ny 3 X - “"white"; @ - of (0+0+3)n type:
. ® - "false" triads.
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