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It has been shown recently by B. D. Jones et al 1)
that most (~ 80%) of the hyperfragments produced
in the interactions of 800 MeV/¢c K- mesons with
emulsion nuclei are of short range (< 5 pm) and
possess mass numbers between A = 60 and A = 90.
According to the model proposed in 1), a A© hyper-
on created in the cascade process initiated by a
K™ meson may sometimes become trapped in the
heavy highly excited residual nucleus. The A© hy-
peron may then be emitted either free or bound to
a nuclear fragment during the evaporation stage.
Sometimes, however, it will remain trapped until
its decay in the heavy spallation product of the re-
action, forming a heavy hvperfragment. This let-
ter gives the results of a similar study using K~
mesons of 1.3 and 1.5 GeV /c.

Three stacks of Ilford K5 emulsion were exposed
to the separated K™ meson beams of momentum 1.3
GeV /c (two stacks) and 1.5 GeV /c (one stack)
which were available at CERN early in 1962. The
plates were area scanned for nuclear interactions
produced by beam particles; 17871 stars were
found at 1.3 GeV /¢ and 13001 at 1.5 GeV/c. Each
star was examined under high magnification to de-
tect the possible presence of two centers. All
prongs from each star were followed in the emul-
sion sheet containing the event and any secondary
interaction was noted. Of the double stars found
in this search, 746 at 1.3 GeV /¢ and 532 at 1.5
GeV/c were classified as due to the production
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and subsequent decay of hyperfragments +.

The yield of observed hyperfragments is re-
spectively (4.2 £ 0.2) % and (4.1 = 0.2) % of beam
stars at 1.3 and 1.5 GeV/c. Due to the uncertain-
ties in the beam compositions it is impossible to
obtain the true frequency of hyperfragment produc-
tion for K~ meson interactions. It is to be noted
that at these momenta hyperfragment production for
m- meson interactions can still be neglected ++. The
contamination in the present sample of hyperfrag-
ments due to the captures of slow negative particles
emitted from the primary disintegrations or to the
interactions in flight of secondary particles has
been estimated at both momenta in the same man-
ner as in 1). It has been found to be less than 2%
and has therefore been neglected in the following
analysis.

The range distributions of the hyperfragments
produced by 1.3 and 1.5 GeV/c K~ mesons are
shown in fig. 1. The cross hatched areas in these
histograms represent the contribution from those
events in which the prongs of the primary and the
decay stars could not be completely resolved from
each other (hereafter referred to as " DC" events).
These range distributions differ from that for hy-
perfragments produced in the interactions of 800
MeV /c K~ mesons 1) both in an increase in the
number of events in the range interval 5 to 10 pm
and in a corresponding decrease in the number with
range less than 5 ym, This is illustrated in table 1
(row 1) in which the results of this experiment are

+ In addition, 8 triple centred stars were observed;
these will be submitted to a detailed analysis as pos-
sible examples of double hyperfragment production 2),

++The yield of hyperfragments from énteractions of 4.5
GeV/c »~ mesons is 0,18 + 0,03% %),
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Table 1
General results.
Frequency Fraction Fraction of
of HF of | Fraction of | of gtars | N, Ry * | HF emitted
ranges Ryp with Ny>7 forwards
Ryp< Sum| 712287 °é /*37:)‘5 764+ 4.6
15GeV/e | 5<Ryp<10um| 115215 | g/ 820439111201 |87201| 1882110
Rgp>10um | 173418 | 370,07 685+ 8.6
Rygps Sum| 0231 | “giie? 699+ 3.6
10+ 2%
13GeV/c | 5<Ryp€10um | 7.0£1.0 Y 19| 74.8£32[101£01|7.7£0.1| 78.4£124
(1/52)
RgF>10 ym| 19.041.6 22’52/*“2")" 593+ 6.5
o8 04
Ryp€ Sum| 80946 =03 804 % 5.0
(1/314)
7.4 +10.0
0.8GeV/c | 5<Rp.<10um| 3.6+1.0 “- 71|65 x4 88+£02|63+03
(1/14) 66.0 £12.0
Rygp>10um| 15.5+2.0 “(’z'g /fm)”
* "DC" events are excluded
Table 2
Characteristics of the non-mesonic hyperfragment decay stars *
Hyperfragments of ranges Ryp
Ryp€5 pm 5<Ryp<10 pm Rgp>10um
1.5 GeV/c|1.3 GeV/c |0.8 GeV/c|1.5 GeV/c|1.3 GeV/c|0.8 GeV/c|1.5 GeV/c|1.3 GeV/c|0.8 GeV/c
Fraction of stars
containing a prong| B8z 2% 9 x 2% 5£3% | 17+6% | 20+ 7% - 59 +11% | 35x6% | 35+ 10%
of range between | 22/283 | 33/373 10/59 10/50 31/52 35/101
3 and 30 ym.
Fraction of stars
containing a recofl| 43 +4% | 43+3% | 5327% | 39 +8% | 46 £ 10% _ 27+ 7% | 19£4% | 17 £ 9%
of range shorter | 121/283 | 160/273 23/59 23/50 14/52 | 19/101
than 3 um.

* "DC" events are excluded

summarized separately for 1.3 and 1.5 GeV/c K~
mesons and are compared with those obtained at
800 MeV /c.

The fraction of hyperfragments decaying mesoni-
cally found in this experiment is 6.0 + 0.9% and
8.1 +1.2% at 1.3 and 1.5 GeV/c respectively; this
result is very similar to the value of 8.0 + 1.6%
found at 800 MeV/c. It is seen from table 1 (row 2)
that at each momentum the non-mesonic decay pro-
cesses are dominant for hyperfragments of range
less than 10 ym, this effect being especially impor-

tant for hyperfragments of very short range.

The distributions of the sum of the prong num-
bers of both the primary interaction and the hyper-
fragment decay stars are shown in fig. 2 *, A large
proportion of the hyperfragments are seen to have
been produced in the heavy nuclei of the emulsion,
i. e. silver and bromine. A comparison of the frac-
tion of interactions in which the total prong number

* In these distributions, tracks of m mesons, recoils and
the hyperfragments themselves are not included.
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Fig. 1. Range distributions of the hyperfragments from the interactions ot K™ mesons
of 1.3 GeV/c (A) and 1.5 GeV/c (B) momentum. Hatching indicates "DC" events.
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Fig. 2. Total prong number distribution of double stars.
Hatching indicates mesonic hyperfragments,

exceeds seven * shows that the proportion of such in-
teractions increases as the incident K™ meson mo-
mentum becomes higher (table 1, row 3). This in-
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crease is due mainly to the increase in size of the
primary star as can be seen from the comparison
of rows 4 and 5 of table 1 where the mean total
prong number (Nt) of the interactions and the mean
prong number of the primary stars (N},) are given.

The hyperfragments are found to have been pro-
jected predominantly in the forward direction with
respect to the line of flight of the incident K~ meson
(see row 6 of table 1).

Table 2 summarizes the characteristics of the
non-mesonic hyperfragment decay stars found at
0.8, 1.3 and 1.5 GeV/c. Particles of range between
3 and 30 ym ** occur less frequently in the case of
short range hyperfragments than of long range ones.
On the other hand tracks of length less than 3 ym,
which can be attributed to nuclear recoils, are much
more frequent in the decay stars of short range hy-
perfragments.

By applying the arguments used in 1) to the re-
sults of this work, it is concluded that the great

* A total prong number greater than 7 implies production
in Ag or Br.
** Due to the Coulomb barrier effect in heavy nuclei, the
presence of particles of range between 3 and 30 um
implies the disintegration of a light nucleus 1),
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majority of hyperfragments of range less than 10 ym
are residual spallation products containing trapped
A9 hyperons resulting from interactions in heavy
emulsion nuclei.

As the incident K™ meson momentum is increased
from 0.8 to 1.5 GeV/c, it can be seen that the aver-
age size of the primary star likewise increases
(row 5 table 1). Thus the heavy spallation products
will, on average, be of slightly lower mass and
therefore of longer range. The observed increase
in the number of hyperfragments of inte~mediate
range (between 5 and 10 ym) supports this conclu-
sion. An increase in the mean range of these hyper-
fragments might also be due to an increase in the
momentum imparted to the struck nucleus. From
the results given in tables 1 and 2 it is indeed clear
that this class of events has properties which are
intermediate between those of short range heavy hy-
perfragments and those of long range light ones.
This is seen, for instance, in the non-mesonic de-

cay ratio and in the fraction of short prongs and re-
coils in the decay stars.

We are indebted to Professors M. Danysz, K.
Imaeda, C.O'Ceallaigh, J. Pniewski and especially
Professor E. H. S. Burhop, the initiator of this col-
laboration, for many useful discussions. We ac-
knowledge the assistance of Dr. B.D. Jones, Mlle
G.Coremans, Mr, S, R, Hussein, Mr. M. Yaseen and
all our scanners. Finally we thank Drs. W, O, Lock
and W. Toner and the staff of the CERN P, 8. for
their help with the exposure.
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