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I N T R O D U C T I O N 

The present work has been performed with a 
24-litre propane bubble chamber and is a continuation 
of investigations of strange particle production, the 
momentum of n"-mesons being 7-8 GeV/c 1 - 3 ) . The 
chamber was operated in the constant magnetic field 
of 13.700 oersted. 

The experimental set-up, beam characteristics, scan­
ning technique, the analysis of the photographs, the 
introduction of different corrections, as well as the 
selection of n "^-events in the propane have been 
described in papers 1 _ 4 ) . 

I. AK° A N D K°K° PAIRS G E N E R A T E D IN n-p 
INTERACTIONS 

In order to find pairs, we have scanned 60 000 
photographs. 

After the identification and the measurements of 
the V° were made, all the events were classified as 
follows: 

16 events fit equally well the kinematics of the A and 
K° decay, but we considered them to be A particles 
since, according to our estimates, 80% of all non-
identified events are A's. 

(a) The momentum distributions of A and K 
from AK° pairs in the CMS are shown in Fig. la, b , 
and of K° from K°K° pair in Fig. 2. There were 
taken into account the corrections for the probability 
of A and K° detection in the fiducial volume of the 
chamber. 

The momentum spectrum of A0 from AK° pairs 
is similar to that of the A from the paper by Veksler 
et al2). A group of A particles having a large mo­
mentum in the CMS can be clearly seen. 

The momentum distributions of K° mesons from 
K°K° and from AK° pairs are alike. The average 
value of the momentum of K° mesons from AK° 
pairs was found to be (702 ± 5 4 ) MeV/c and of K° 
mesons from K°K° pair was (604±55) MeV/c. 

Fig. 1 The momentum distribution in the n~p CMS (a) of 
/l-hyperons and (b) of K° mesons from AK° pairs. The solid 
line shows the spectrum after introducing the correction for 
the recording probability of A and KQ particles in the fiducial 
volume of the chamber. The smooth curve was calculated 
according to the statistical model. 
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Fig. 2 The momentum distribution in the n p CMS of K° 

mesons from K°K0 pairs. The smooth curve was calculated by 

(b) Figs. 3 and 4 show the CMS angular distri­
butions of A and K° from AK° pairs and K° from 
K°K° pairs. There were taken into account the cor­
rections for the probability of particle recording in 
the fiducial volume of the chamber. It follows from 
these results that : 

(1) In the CMS most of A particles are flying back­
ward and form a sharp peak in the region of cos 
0*A = ( - 1 . 0 - » - 0 . 8 ) . 

In these cases the baryon follows the direction of 
its initial motion. Another group of A particles is 
distributed isotropically. 

(2) The K° from AK° pairs, besides the isotropic 
part, have a peak forward in the CMS. Such a 
characteristic of the angular distributions has already 
been pointed out for single A and K° in our p a p e r s 2 , 3 ) 

and CERN publications 2 ' 3 ' 5 ) . 

(3) In the angular distribution of K° mesons from 
K°K° pairs in the CMS of n~p interactions a maximum 
in the region of cos 0% = ( + 0 . 6 - * +1 .0 ) can also be 
seen above the isotropic part. 

A comparison between the angular distributions of 
K° mesons from K°K° pairs and that of the ' single ' 
K° mesons is given in Fig. 5. As is seen, within the 
statistical errors they coincide. A half of all the 

observed K°K° pairs ( 4 7 + 1 2 ) % are such that the 
particles are flying in opposite directions. In other 
cases either both K° mesons are flying backward 
( 2 5 + 7 ) % or both forward ( 2 8 + 8 ) % . The angular 
distribution obtained does not make it possible to 
prefer any peripheral diagram to some possible ones 
(Fig. 6). 

Fig. 3 The angular distributions in the n~p CMS (a) of / l -hy-
perons, (b) of K° mesons from AK{) pairs. The solid line shows 
the spectrum after introducing the correction for the recording 
probability of A and K° particles in the fiducial volume of the 
chamber. 
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For a complete analysis of the K°K° pair production 
in n~p interaction it is very important to consider the 
nucléon behaviour in this interaction. There were 
analysed 34 6 stars ' which generate the K°K° pair and 
it was established that only in six of them are there 
slow protons which can be identified with certainty. 
If the number of slow neutrons is assumed to be the 
same, it turns out that in most events of the K°K° pair 
production ( ^ 6 5 % ) fast nucléons in the lab. system 
are also produced. This is likely to indicate that the 
process of K°K° pair production is not, in the main, 
peripheral. The comparison of our angular distri­
bution of the K° from K°K° pairs with the data 
obtained by a CERN group who use a 1 m propane 
bubble chamber (Peyrou r e p o r t 6 ) ) shows (Fig. 7) that 
these distributions coincide within the statistical error. 

Fig. 4 The angular d is t r ibut ion in t h e 7V~p CMS of K° mesons 
from K°K° pairs. The solid line r ep re sen t s t h e spec t rum after 
in t roducing t h e cor rec t ion f o r t h e recording probabil i ty of AT°and 
A' 0 particles in t h e fiducial vo lume of t h e chamber . 

Fig. 5 Compar ison of t h e angular d is t r ibut ions in t h e CMS of 
" s ing le" K° mesons (solid line), of K° mesons from K^K0 pairs 
(dot ted line) and K° mesons from AK° pairs (dash-dot-l ine). 
All t h e d is t r ibut ions are normalized t o t h e same area. 

Fig. 6 Feynman diagrams. 

Fig. 7 Compar ison of t h e angular d is t r ibut ions of K() mesons 
from K()K() pairs in t h e CMS of n~p in terac t ions . The solid line 
shows t h e exper imenta l data obta ined by us (7-8 GeV/c). T h e 
do t t ed line is from t h e CERN data (6 GeV/c). 

Fig. 8 shows the angular distribution of the K°(K°) 
in the CMS of the K°K° pair. This distribution 
points to the fact that in the K°K° pair production 
besides the S wave, the states with higher relative 
orbital momenta are present. As far as we detect 
only the K\ , there can arise the states with even / 
only as Ogievetski et al, pointed o u t 7 ) . 

The angular and momentum distribution of A hy-
perons from AK° pairs are similar to those of single 
A particles. Out of all AK° pairs there are ( 5 5 ± 9 ) % 
of events when A hyperons are flying backward, while 
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Fig. 8 The angular distribution in the CMS system K°K° of 
K°(K°) mesons from KQK° pairs. 

K° mesons are flying forward; ( 3 3 ± 7 ) % of the events 
when both particles are flying backward, and the 
remaining ( 1 2 ± 4 ) % are the events in which A and 
7 °̂ are flying forward, or it may be that A hyperons 
are flying forward, while K° mesons backward. Such 
a nature of the angular distribution of A and K° from 
AK° pairs in the n~p CMS is likely to point out the 
possibility of an essential contribution of the peripheral 
diagrams, Fig. 9. 
One can expect that the K° produced in the upper 
vertex of the diagram (a) will fly predominantly for-

Fig. 10 The momentum distributions of mesons from AK° 
pairs, (a) of n~ mesons from AK° pairs, (b) of TI+ mesons from 
AK° pairs. A smooth curve represents the result of the calcula­
tion by the statistical model (with account of the isobars). 

Fig. 11 The angular distributions of n± mesons from AK° 
pairs, (a) of nr mesons, (b) of n+ mesons. 

Fig. 9 Feynman diagrams for peripheral AKQ production. 
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ward in the CMS, and A hyperons backward, whereas 
in the diagram (b) K° and A will fly backward. We 
do not discuss here some other possible diagrams, for 
instance, those showing the production of zr-mesons 
not only in the upper vertex, but in the lower one. 

(d) The CMS momentum and angular distributions 
of 7 i ± -mesons which accompany the AK° pairs are 
shown in Figs. 10 and 11. Fast n~ mesons are 
absent in the CMS momentum distribution of 
n" mesons which are produced together with strange 
particles. This is the difference between this mo­
mentum distribution and that of the usual multiple 
p roduc t ion 8 ) . The momentum spectra of n~ and 
n + mesons produced together with A K° pairs are iden­
tical. The comparison of these spectra by Smirnov-

Kolmogorov's method yields the coincidence proba­
bility of 0.95. 

The angular distributions of ft*-mesons accompany­
ing the production of AK° pairs are anisotropic and 
almost symmetrical. Here 7i-mesons are likely to be 
emitted forward more rarely than in the usual multiple 
production of 7i-mesons. 

II. AK° A N D K»K» PAIRS FROM %~C INTERACTIONS 

At present the investigations of n~C pair events are 
being completed. On the basis of 150 pair events, 
the same distributions are being constructed for AK° 
and K°K° from %~p interactions. A comparison is 
being made of the pairs produced in n"p and n~C. 
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DISCUSSION 

N A U E N B E R G : T h e low energy p e a k in Q-value d is t r ibut ion 

in the K°—KQ sys tem m a y s imply be an s-wave a t t r ac t ion a n d 

n o t necessarily a r e sonance . 

S A K U R A I : In connec t ion wi th D r . N a u e n b e r g ' s r e m a r k I 
have m a d e a very pre l iminary ca lcu la t ion o n this ^-wave effect 
based o n the d a t a D r . W a l k e r will p resen t a n d it m a y be t h a t 
we need a very large sca t te r ing length , some th ing of t h e o rde r 
of 4-5 F e r m i in o rde r to observe a very s h a r p p e a k a t low 
energy. 

N G U Y E N D I N H - T U : A b o u t th is ques t ion I will m a k e a 

r e m a r k t h a t the Q-value of t he K°—K° pa i r will be r e p o r t e d by 

a n o t h e r repor te r , b u t Ogievetski showed t h a t the K°—K{) 

pai r which we have r eco rded in the c h a m b e r as K® m u s t be 

in a s ta te wi th an even n u m b e r of o rb i ta l m o m e n t u m . O u r 

analysis gives s o m e ind ica t ion of t he presence of / > 0 . 

S A L A M : If you c a n r e m e m b e r the g - v a l u e r e p o r t e d else­
where , why no t r epor t it n o w ? 

N G U Y E N D I N H - T U : It was a va lue l ike the one Wrob lewsk i 
has repor ted here. 

L E I T N E R : I jus t w a n t t o m e n t i o n t h a t we have found in the 
Syracuse -Brookhaven co l l abora t ion a s imilar effect in the 

K—K sys tem a n d the to t a l m a s s of this po t en t i a l r e sonance is 
found to be a b o u t 1020 M e V . Samios will discuss this a 
b i t later . C o n c e r n i n g N a u e n b e r g ' s r e m a r k we have m a d e a 
very r o u g h analysis to find ou t whe the r a b o u n d s ta te is a 
sensible m o d e l for this sys tem a n d the resul ts of this , if I r e m e m b e r 
correct ly , a re t h a t we needed a n effective r ange analysis to d o 
it and , because of its very smal l observed wid th the effective 
r ange t u r n e d ou t to be a b o u t 6 F e r m i . It seemed t o us r a the r 
la rge for th is k ind of th ing . 

M . G O L D H A B E R : H a s a n y o n e of these worker s seen any 
cor re la t ion be tween K+ a n d K~ in these inves t iga t ions? 

L E I T N E R : O u r d a t a c o m b i n e s b o t h K° K° a n d K+-\-K~, b u t 
the n u m b e r of charged events is smal l . 

R O S E N F E L D : T h e "nil" g r o u p a t Berkeley see a similar 
p e a k in K° KQ. In teres t ing e n o u g h , in K° K~ o r K[, tha t is 
the cha rged pa i r s , the effect d i sappea r s . 

W R O B L E W S K I : In o u r exper imen t we have very few K° 
pai r s and only 2, if I r e m e m b e r well, K+ K~ pa i rs , so we did 
n o t m a k e this analysis. 


