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It has been shown recently by B. D. Jones et al 1) 
that most (~ 80%) of the hyper f ragments produced 
in the interact ions of 800 MeV/c K" mesons with 
emulsion nuclei a r e of short range (< 5 p.m) and 
p o s s e s s m a s s numbers between A = 60 and A = 90. 
According to the model proposed in •'̂ ), a A° hyper -
on c rea ted in the cascade p r o c e s s initiated by a 
K" meson may somet imes become trapped in the 
heavy highly excited res idual nucleus. The A° hy-
peron may then be emitted ei ther f r e e or bound to 
a nuclear f r agment during the evaporat ion stage. 
Somet imes , however, it will r emain trapped until 
i ts decay in the heavy spallation product of the r e 
action, forming a heavy hyper f ragment . This le t 
t e r gives the resu l t s of a s imi la r study using K" 
mesons of 1.3 and 1.5 GeV/c. 

Three s tacks of ILford K5 emulsion were exposed 
to the separa ted K" meson beams of momentum 1.3 
GeV/c (two stacks) and 1.5 GeV/c (one stack) 
which were available at CERN ear ly in 1962. The 
p la tes were a r e a scanned for nuclear interact ions 
produced by beam par t ic les ; 17871 s t a r s were 
found at 1.3 GeV/c and 13001 at 1.5 G e V / c Each 
s t a r was examined under high magnification to de
tect the possible p résence of two cen te r s . AU 
prongs f r o m each s t a r were foUowed in the emul 
sion sheet containing the event and any secondary 
interact ion was noted. Of the double s t a r s found 
in this s ea rch , 746 at 1.3 GeV/c and 532 at 1.5 
GeV/c were c lass i f ied as due to the production 
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and subséquent decay of hyper f ragments t . 
The yield of observed hyper f ragments is r e 

spectively (4.2 ± 0.2) % and (4.1 ± 0.2) % of beam 
s t a r s at 1.3 and 1.5 GeV/c . Due to the uncer ta in
ties in the beam composi t ions it is impossible to 
obtain the t rue f requency of hyperf ragment produc
tion for K" meson in teract ions . It is to be noted 
that at thèse momenta hyper f ragment production fo r 
77" meson interact ions can s t i l l be neglected t t . The 
contamination in the p ré sen t sample of h y p e r f r a g 
ments due to the cap tures of sloW négative pa r t i c l e s 
emitted f rom the p r i m a r y dis integrat ions or to the 
interactions in flight of secondary par t i c les has 
been est imated at both momenta in the same man
ner as in 1). It has been found to be less than 2% 
and has the re fo re been neglected in the foUowing 
analysis . 

The range dis t r ibut ions of the hyper f ragments 
produced by 1.3 and 1.5 GeV/c K" mesons a r e 
shown in fig. 1. The c r o s s hatched a r e a s in thèse 
his tograms r ep re sen t the contribution f r o m those 
events in which the prongs of the p r imary and the 
decay s t a r s could not be completely resolved f r o m 
each other (he rea f t e r r e f e r r e d to as "DC" events). 
Thèse range dis t r ibut ions differ f r o m that fo r hy
per f ragments produced in the in teract ions of 800 
MeV/c K" mesons 1) both in an inc rease in the 
number of events in the range in terval 5 to 10 jum 
and in a corresponding dec rea se in the number with 
range less than 5 /zm. This is i l lus t ra ted in table 1 
(row 1) in which the r e su l t s of this exper iment a r e 

t In addition, 8 triple centred stars were observed; 
thèse will be submitted to a detailed analysis as pos 
sible examples of double hyperfragment production 

t t T h e yield of hyperfragments from interactions of 4.5 
GeV/c TT mesons is 0.18 ± 0.03% 
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Table 1 
General results . 

Frequency 
of HF of 

ranges R^Y 

Fraction of 
mesonic HF 

Fraction 
of stars 

with N^>7 
^t 

Fraction of 
H F emitted 

forwards 

1.5 GeV/c 

5 îm 

5<iîjj-p< 10 tiin 

iînp> 10 |j,m 

71.2 ± 3.7 

11.5 ± 1.5 

17.3 ± 1.8 

0.8 ± 0.5 
(3/379) 

3.3 ± 2.8 
(2/61) 

41.3 ± 6.7 
(38/92) 

82.0 ± 3 . 9 11.1 ± 0.1 8.7 ± 0.1 

76.4 ± 4.6 

73.8 ± 11.0 

68.5 ± 8.6 

1.3 GeV/c 

i î j j P < 5 p,m 

5< i l j jp< 10 l̂m 

iî jjp > 10 ixm 

74.0 i 3.1 

• 7.0 ± 1.0 

19.0 ± 1.6 

0.9 ± 0.4 
(5/552) 

1 9 ^ 2.7 
^•^ - 1.9 

(1/52) 

27.5 ± 4.4 
(39/142) 

74.8 ± 3.2 10.1 ± 0.1 7.7 ± 0.1 

69.9 ± 3.6 

78.4 i 12.4 

59.3 ± 6.5 

0.8 GeV/c 

i î j j p < 5 nm 

5 < i î j j p < 1 0 y,m 

flHp>10 (im 

80.9 ± 4.6 

3.6 ± 1.0 

15.5 ± 2.0 

0 3 ^ 
- 0.3 

(1/314) 

'• - 7.1 
(1/14) 

48.3 ± 9.0 
(29/60) 

65 ± 4 8.8 i 0.2 6.3 i 0.3 

80.4 ± 5.0 

66.0 ±12.0 

* "DC" events are excluded 

Table 2 
Characteristics of the non-mesonic hyperfragment decay stars * 

Hyperfragments of ranges fluf 

^HF^ 5 p,m 5< % F < 1 0 p,m i î j j p > 1 0 |j, m 

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 
of range between 
3 and 30 p,m. 

8 ± 2% 
22/283 

9 ± 2% 
33/373 

5 ± 3% 17 ± 6% 
10/59 

20 ± 7% 
10/50 

59 ± 11% 
31/52 

35 ± 6% 
35/101 

35 ± 10% 

Fraction of stars 
containing a recoil 
of range shorter 
than 3 |j,m. 

43 ± 4% 
121/283 

43 ± 3% 
160/273 

53 ± 7% 39 ± 8% 
23/59 

46 ± 10% 
23/50 

27 ± 7% 
14/52 

19 ±4% 
19/101 

17 ± 9% 

* "DC" events are excluded 

summar ized separate ly fo r 1.3 and 1.5 GeV/c K" 
mesons and a r e compared with those obtained a t 
800 MeV/c . 

The f rac t ion of hyper f ragments decay i i^ mesoni -
cally found in this experiment is 6.0 ± 0.9% and 
8.1 ± 1.2% at 1.3 and 1.5 GeV/c respec t ive ly ; this 
r e su i t is very s imi la r to the value of 8.0 ± 1.6% 
found at 800 MeV/c. It is seen f r o m table 1 (row 2) 
that at each momentum the non-mesonic decay p r o 
c e s s e s a r e dominant for hyper f ragments of range 
l e s s than 10 /um, this effect being especia l ly i m p o r -
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tant fo r hype r f r agmen t s of very shor t range. 
The dis t r ibut ions of the sum of the prong n u m 

ber s of both the p r i m a r y interact ion and the hyper 
f r agmen t decay s t a r s a r e shown in f ig. 2 *. A l a rge 
proport ion of the hyper f ragments a r e seen to have 
been produced in the heavy nuclei of the emulsion, 
i. e. s i lve r and bromine . A comparison of the f r a c 
tion of in te rac t ions in which the total prong number 

* In thèse distributions, tracks of n mesons, recoils and 
the hyperfragments themselves are not included. 
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1. Range dlstriDutions 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. 

A 1,3 G«V/(. 

i 60 

Fig. 2. Total prong number distribution of double stars. 
Hatching indicates mesonic hyperfragments. 

exceeds seven * shows that the proport ion of such in
te rac t ions i nc r ea se s a s the incident K" meson mo
mentum becomes higher (table l , r o w 3). This in-

c r e a s e i s due mainly to the inc rease in s ize of the 
p r i m a r y s tar as can be seen f r o m the compar i son 
of rows 4 and 5 of table 1 where the mean total 
prong number {N\) of the in teract ions and the mean 
prong number of the p r i m a r y s t a r s (^j^) a r e given. 

The hyper f ragments a r e found to have been p r o -
jected predominantly in the fo rward di rect ion with 
r e spec t to the line of flight of the incident K" meson 
(see row 6 of table 1). 

Table 2 s u m m a r i z e s the c h a r a c t e r i s t i c s of the 
non-mesonic hyper f ragment decay s t a r s found at 
0.8, 1.3 and 1.5 GeV/c . Pa r t i c l e s of range between 
3 and 30 ^m ** occur l e s s f requent ly in the c a s e of 
shor t range hyper f ragments than of long range ones . 
On the other hand t r acks of length l e s s than 3 p.m, 
which can be at t r ibuted to nuclear r eco i l s , a r e much 
more f réquent in the decay s t a r s of shor t r ange hy
pe r f r agmen t s . 

By applying the a rguments used in to the r e -
sul ts of this work, it i s concluded that the g rea t 

* A total prong number greater than 7 implies production 
in Ag or Br. 

** Due to the Coulomb barrier effect in heavy nuclei. the 
présence of particles of range between 3 and 30 g,m 
implies the disintegration of a light nucleus 1). 
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ma jo r ity of hyper f ragments of range l e s s than 10 um 
a r e r e s idua l spallation products containing t rapped 
A° hyperons resul t ing f r o m interact ions in heavy 
emulsion nuclei . 

As the incident K~ meson momentum is inc reased 
f r o m 0.8 to 1.5 GeV/c, it can be seen that the a v e r -
age s ize of the p r imary s ta r l ikewise i n c r e a s e s 
(row 5 table 1). Thus the heavy spallat ion products 
will , on average , be of slightly lower m a s s and 
there fore of longer range. The observed inc rease 
in the nvunber of hyperf ragments of inte '-mediate 
range (between 5 and 10 um) supports this conclu
sion. An inc rease in the mean r a r ^ e of thèse hyper -
f r agmen t s might a lso be due to an i n c r e a s e in the 
momentum impar ted to the s t ruck nucleus . F r o m 
the r e su l t s given in tables 1 and 2 it i s indeed c lear 
that this c l a s s of events has p rope r t i e s which a r e 
in termédia te between those of short range heavy hy-
p e r f r a g m e n t s and those of long range light ones. 
This is seen, fo r instance, in the non-mesonic de-

cay ra t io and in the f rac t ion of shor t prongs and r e -
coils in the decay s t a r s . 
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