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1.5. Production of fact nuclei of A = 3 together with hypernuclei induced
by 1.5 GeV/c K- mesons on heavy nuclei*

Z. TODOROVIC and M. JURIC, Institute of Physics, Beograd

In this work an analysis has been made of the production of helium nuclei
and tritons of energy greater than 70 MeV in events with hypernuclei. The results
of measurement of the helium nuclei show that the nuclei are predominantly 3He.
The energy spectra and angular distributions of 3He nuclei and tritons are similar.
The distributions of the total number of black and gray tracks (N,) for events in
which fast 3He nuclei and tritons are emitted also are similar. These facts point
out that the production mechanism of 3He nuclei and tritons is the same. In events
in which an 4 = 3 nucleus is emitted with energy higher than 200 MeV the number
of detected cascade particles is lower than in events in which an 4 = 3 nucleus
is emitted with an energy in the interval 70—200 MeV. This difference in the number
of cascade particles is most likely due to different mechanisms of their production.
In this work the production mechanisms of these nuclei are discussed. It is shown
that fast nuclei of 4 = 3 most likely arise from the absorption of secondary =
mesons and of the primary K~ meson in *He-clusters present in the outer regions
of heavy nuclei.

1.6. ;He nuclei amongst hammer fragments in the interaction of K -
mesons with emulsion nuclei

S. POPOV and M. JURIC, Institute of Physics, Beograd

An investigation has been carried out on fragments of a charge Z = 2,3
and 5 with the characteristic decay into two alpha particles and one electron, the
so-called hammers in the interaction of 10.1 and 1.5 GeV/c K~ mesons and of K~
mesons at rest with emulsion nuclei.

Using the method of measuring track width and detecting 2 electrons, frag-
ments have been found belonging to , He. The yield production of these fragments
is determined.

Theoretical investigations!+?> concerned with determination of the stability

limis of light nuclei point to the possibility of the existence of : He nuclei formed
during rapid disintegrations of the heavy nuclei and emitted together with the
fragments of different masses and charges.

There are two modes of decay proposed for the 2 He nucleus:
I ;Hebf JLi (0.978; 1*)X:Li%-;Be (2.9; 2+) > 2; He
II ;He 83 Li(3.22; 1%)>;Li + n.

*Work published in Fizika 4 (1972) 77—8S.
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Fig. 1. The range distribution of hammer tracks in emulsions irradiated by:
I K- 10,1 GeV/c,
I K- 1,5 GeVlc,
III K~ low energy.
Acording to Paskanzer? et al. the probability of the first kind of decay is 889,
for the second is 129%.
In nuclear emulsions, the first mode of the decay appears as a characteristic

T-shape track, so called hammer, which is similar to those obtained for the jLi

and : B nuclei. Such tracks can be separated determining the charge by the track-
width measurement in the emulsion, or by the indentification pairs at the decay
vertex. Several papers®*~7) have been published so far, with the aim to prove the
existence of the 8He and to find out the frequency of its apperarance. As the results
obtained differ and the statistics is low, further work on this problem is still of
interest.

TABLE 1
, | Toral stars | - s '=
Py investigated | AMMER i
GeV/c . Found Electron emission Track width measurements
‘ ! ! 1el | 2el Number | With 2 = 2
' i " | 5
0 [ 262 783 616 i S_ll 83% 3 ~0.5% 82 13 | ~16%
! j— -~ _I__.-_.
1.5 15 300 J 98 [ 84 ’ 869, 1 ~1% n 9 | ~12.7%
| RS .
i !
10.1 6 660 ‘ 45 35 : 789 0 — 25 3 | ~12%
'

In the present paper the interaction of 10.1 GeV/c, 1.5 GeV/c K~ mesons
and of K mesons at rest with the emulsion nuclei, has been investigated. The

track of stars were analysed to separate the events with the : He hammers.
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Three stacks of Ilford G-5 emulsion were used in this analysis; the first was
exposed to the K- mesons beam of 10.1 GeV/c, the second to the K~ mesons beam
of 1.5 GeV/c and the third to the K~ mesons at rest. The irradiation carried out at
CERN.

Identification of the hammers was performed by investigations the T-shape
tracks taking into account the presence of an electron at the decay vertex and measu-
ring the widths of hammer tracks.

The tracks of all hammers were carefully examined to identify electron pairs
at decay verteces. In order to identify Z hammers only those ones were selected
which satisfied following criteria:

a) the projected range of the track should be R > 20 um,

b) the dip in the processed emulsion should not exced 45° and

c) the track should not lie within 25 um from either surface of the emulsion.

The widths of the tracks were measured by a well known method also deve-
loped by us®.

The results of measurements are given in Table 1.

The range distribution of hammer tracks is shown in Fig. 1. the shaded
aerea correspondes to 3 He.

Investigations and measurements on hammers led us to the following con-
clusion: The percentages of : He nuclei found by the two methods show significant
differences; therefore the proportion of : He obtained by the elecaron pair identi-
fication method, ammounting to 0,5%, may be considered as the lower limit for
the production rate.

TABLE 2
!
Authors Primary particles ﬁi‘::’mb:;of Number of g He |
Yu Batusov u- at rest 7145 3 | ~0.049%
et al.
K- 1.5 50 GeV/c
. P 25 GeV/c
. - 1 ~A0.5%
Ciier et al @ 17 GeVie 1916 10 5%
P 50 GeV/c
G. C. Deka et al.| y- 3.5 GeV/c 348 }A_'I_ ~2%
M. Juri¢ et al. K- at rest ] 616 3 ~0.5%

Our results are in good agreement with those found in the literature’ (Table 2).
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