





Table 1

N ¢ Decay Mess K T~ 10714
event (mkm) mode (Gev) (sec) Comment
Neutral decaye
1 12 (iﬁ.':t')*x*’ 2.12
(K o 2.52 2.15 1.9
2 146 (XK) *go 2.32 K-meson from
. 2.07 23.5
(L) K® 2.17 primary star
3. ex*v 0.60
90 337 8.9 -"om_
epv 1.03
4 69 ex‘v 0.52 3.46 6.6
e -
5 45 2KV 0.62 5 .60 2.7
2pV 1.16
K-megon from
7 121 (ZL)xe 0.64 Background
t 4.78 8.9
(IP)xe 1.28 event

Charged decays

8 157 ¢ XKV 0.82
3.67 14.3
t
9 - (TI eV 2.34
+
< 2.14 4.2
(FKyeV 240

initiated by the decays of strange particles and neutron-neut-
ron interactions. For the charged particles, only the decays of
strange particles can imitate background events as we have re-
gistered semileptonic decay modes.

The determination of search efficiency for the decays of
neutral and charged particles has been discussed in detail in
ref./13/. For the neutral particles this efficiency is equal to
0.32+0.03, for the charged ones it is close to unity. In the
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same paper/13/ the questions of background event estimation

are considered in detail. We give here only the expected num-
ber of background events. For the hadron modes of neutral de-
cays 1.7 events are expected to be due to strange particle de-
cays (K°, Ao, /o) and 0.006 events due to the interactions of
neutrons from 7 N collisions wiih neutrons of emulsion nuclei.
For semileptonic modes of these decays only 0.005 events can be
strange particle decays. The number of background events for the
charged particles, decaying via semileptonic modes, does not
exceed 0.3-1072 events in our sample.

The analysis of the effective masses has shown that the
events N6 and 7 can be strange particle decays. The other seven
events can be divided into two mass groups. In the first group
one can find the events (N1,2,9) having masses close to those
of charmed particles. In the second group associated with the
decays via semileptonic modes only (events N3,4,5,8), the ef-
fective masses for meson decays are rather small and vary from
0.5 to 0.8 GeV. The masses of baryon decays are close to those
of strange baryons, but observation probabilities for these
modes are negligibly small. The number of strange baryons should
be 0.0005, but we observe 4 decays including the background
event N6, Besides, there is a strong interdiction by the Ca-
bibbo angle for the decays of charmed baryons via the modes
shown in Table 1. For this reason further on we consider only
the meson decay modes. Reasonable values of the effective mas-
rino from 1° to 5° in the rest frame of decaying particles
(see Table 2). The nearness of these values can be interpreted
as some evidence for the direction selection of neutrino emis-—
sion in the semileptonic decays of neutral mesons.

Table 2
N Decay Meff
event mode (GeV) 09
1 ek 'y 1.73 3
2 ek 'y 1.70 1
3 K"y 1.81 2.5
4 . e (1K) =y 1.81 5

2. THE ANALYSIS OF PRIMARY INTERACTIONS

We have carried out the analysis of eight primary stars,
where the candidates were observed. With this aim we have mea-
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Table 3

Comment

Characteristic

* *
ZE Knout ch

(3B dep

E

of primery etar

event

3+1+3

0.32
0.32

0.58 0.09

0.17

4.03

0,90 ¥ 0.1
5.03 t 0.22

3.13
3.08

K-meson from primary

T+ 1+ 7

0.52

star

1M1 +9+ 11

0.20
0.46
0.19

0.67
0.52
0.59

0.12

8453
'9.57
T7.59
12.77

6.57 * 0.70

1.96
4.50
1.86
2.22

3.

4 + 1 + 12
15+ 7+ 8

0.02
0.22

5.07 + 0.20
5.73 + 0.37
10,55 * 0.26

4.

5.

star

11 + 23 + 16 K-meson from primary

6'

6 + 4 + 11

0.20

0.68

L3

6.57 ¥ 0.3 8.52 0.12
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sured the momenta of secondaries with B>0.7 using the multi-
scattering Coulomb method. When such measurements were impos-
sible, the momentum was estimated by the emission angle and
mean perpendicular momentum determined from the measured tracks.
The particle with pR < 1.5 GeV/c were identified by ionization
losses. The production of charged K-mesons was observed for
three primary stars. Besides, the search for other decays was
made to 1 cm in the directions with an angle cone of <10° and

] mm in other directions, but nothing was found.

In Table 3 are shown the summary energies for charged par-
ticle production, (ZE;)ch, and for the creation of new par-
ticles, Ej, in the rest frame of n”N interactions. The total
energy of these collisions is equal to 9.73 GeV. In the table
are presented the multiplicity characteristics of stzrs for
produced particles and particles from the desintegration of
target-nucleus ny + n + ng. The fraction of the total energy
(inelasticities) consumed for the production of new (Ki),
charged (K.h) and neutral (Kpeyt) particles are also shown in
this table.

According to the analysis of the summary energy IE* = ET +
+ (EEf)ch, one can see that in the case cf event Nl there is
a sufficient energy to produce not only neutral pions but alse
particles with a mass of ~2 GeV., Thus, this event, together
with the three events of singly charged K-meson production in
the primary star, can be interpreted as events of associated

Ahavmad nawtdala candecm s men TV aeros - e 2 Vewmme VLT st ne e
charmed particls preoauciion. Lowovir, 10 15 &uswas %Y ta redetel

production of charged K-mesons in ordinary interacticms at our
energies is observed in one event from ten. For our eight events
one is expected due to the production of such K-mesons. Thus,
one background event is expected from three observed. This is
most probable for event N6, as in this event the production of
another strange particle (A0) has been already observed and

the disintegration of target-nucleus is very large, i.e.,

a large part of the energy is consumed for pion production.

The mean inelasticities for the remaining 'six events with can-
didates to new particles are equal to <Kpeyt.> = 0.20+0.08,
<K¢h,> = 0.51+0.09 and <K]> = 0.28+0.05. These values for events
without the production of such particles are <Kpegyp,> =

= 0.39+0.02 and <Kp,,> = 0.61+0.02/15/,

3. PRODUCTION CROSS SECTION FOR NEUTRAL MESONS

A detailed description of the production cross section for
neutral meson has been published/13/. In this paper this cross
section is estimated as (4+3) mkb according to 4 events ob-
served up to 100 mkm from 46551 inelastic interactions.



As the search for events was bounded to 100 mkm, this wvalue
should be corrected to infinite observation length. In our
case the mean free path up to the decay of neutral mesons is
equal to 360 mkm (the experimental value of Yy = 3.33 and the
mean lifetime of DO-mesons Tpo = 4+10-13gec/16/ are used for
calculation).

Thus, the total number of decays should be

Ncand
N o= e M
e(l - e~2/<x>)

with Ncand the number of observed decays up to | mkm, e the
scanning efficiency, <)A> the mean free path up to the decay.
Substituting Negpq = 4, € = 0.3240.03 and <A> = 360 mkm, we
obtain N = 16. -

Hence, the production cross section for neutral mesons is
estimated to be ~17 mkb.

CONCLUSION

1. Three events of six candidates to charmed particle can be
interpreted as events of associative charmed particle produc-
tion.

2, Some evidence for the direction selection for neutrino
emission from the semileptonic decay of neutral mesons is ob-
served. ‘

3. The production cross section per nucleon for neutral me-

sons in the interactions of negative pions with nuclei at
(50-60) GeV/c is estimated to be ~17 mkb.
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