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Abstract 

A F(0 and gol{bpair production in riP· interactions is studied at the negative pion momentum of 7-8 BeV /c. Tbe 

c.m .s an &War and momentum characteristics of A and go particles from Ago and goKc' pairs, as well as those of 

rr+ -mesons which accompany the A go pairs are given. Besides, the data on Q for A go and go K0 
pairs are presented. 
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I. Introduction 

This note describes some results on the study of A K0 and ~it' pairs produced in 11- P-interactions,the momentum of nega

tive pion being 7-8 BeV/c. 

The present work has been performed with a 24-litre propane bubble chambe/ll. 

It is a continuation of investigations of strange particle production reported earlie/2•3•4/. 

The experimental set-up, beam characteristics, scanning technique, the analysis of the photographs, the introduction of dif

ferent corrections, as well as the selection of "- P- events in the propane have been described in paper/2•5/. 

In order to find pairs, we have scanned 60.000 photographs. 

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

A+~+fl'> 

52 37 16 2 

16 events fit equally well the kinematics of the A and K0 decay, but we considered them to be A particles since, accord-

ing to out estimates, 80% of all non-identified events are A 's. 

2. Experimental Results 

a) The momentum distributions of A and K0 from A K.0 pairs-in the c.m.s. are shown in Fig.la, b, and of ~~) 

from K° K0 
pair in Fig. 2 . There were taken into account the corrections for the probability of A and ~ detecting in the 

fiducial volume of the chamber. 

The momentum spectrum of A from A K0 pairs is similar to that of the A from/3/. A group of A particles having .. 
a large momentum in the c.m.s. can be clearly seen*. 

The momentum distributions of l(O mesons from A~ and from K0 ~ pairs are alike. 

* It le not ruled out that some A -particles In this group are due to the -Interactions oocurlng Inside a. carbon nucleus. 

At present we are completing the a.na.lysls of 1T C - lntera.ctlone which le likely to help ue In solving this problem. 
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The average value of the momentum of go mesons from A go pairs was found to be ( 702 ±: 54) MeV/c and of go -
- + 

mesons from gel(' pair was(604- 55)MeV/c. 

b) Fill- 3 and 4 show the c.m.s. angular distributions of A and K0 from A f{0 pairs and K0 from r\0 1\0 
· 

pair• . There were taken into account the corrections for the probability of particle recording in the fiducial volume of the cham

ber. It follows from these re~ults that 

1) 1n the c.m.s. most of A particles are flying backward and form a sharp peak in the region of cos OA_ = ( -1.0-- 0.8 ). 

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

isotropically. 

2) The !{
0 from A K0 pairs, besides the isotropic part, have a peak forward in~e c.m.s. 

Such a character of the angular distributions has already been pointed out for single A and K0 12, 7,8/. 

3) In the angular distribution of K0 mesons from K° K0 pairs in the c.m.s. of rr P interactions a maximum in the region 

of cos 8* = ( + 0.6- + 1.0 ). can also be seen above the isotropic part. 
K 

c) In Fig. 5 a, b is plotted the distribution of angles between A and K0 in the TT P c.m.s. as well as of the angles 

between K0 and go from pair events. Note, that t.tost of the A 'sand the K0 from A K0 pairs are flying in opposite 

directions, while for Ko !{o pairs - the distribution is isotropic; 

+ 
11- mesons which accompany the A go pairs are shown in d) The c.m.s. momentum and angular distributions of 

Figs. 6 and 7. Fast 11- mesons are absent in the c.m.s. momentum distribution of TT mesons which are produced together with "' 

strange particles. This is the difference between this momentum distribution and that of the usual multiple production (not involv-., 
ing strange particles ) . 

The momentum spectra of rr and TT + mesons produced together with A go pairs are identical. 

The comparison of these spectra by Smimov-Kolmogorov's methoi61 yields the cojncidence probability of 0.95. 

+ 
The angular distributions of 11 -mesons accompanying the production of A go pairs are anisotropic and almost symmet-

rical. Here 11 -mesons are likely to be emitted forward more rarely than in the usual multiple production of rr mesons. 

e) In Figs. 8,9,10 are presented the distributions of the Q -values for /\. K0 and go K<' pairs, 

<;=v'2(E E -P. P cosO l+m" +m 2 -~ -m l\cx)x AcK> x Acx>.x Acx> x A(K> K 

where m A(1C),A mx are the masses of A (K
0

) and K
0 

particles; eA(K),i:s the angle between A (K0
) and T(O , 

~(K), PK are the momenta and E A(K) , E K are the energies. The experimental results are compared with those calcula

ted by the Monte-Carlo method ( Fig. 8,10 ). In the calculations the experimental momentum spectra of A and K0 particles 

and the spectrum of the angle between them was used. The law of energy conservation was also taken into account. 

A comparison of these curves points to the deviation of the experimental distribution of Q 

calculated by the Monte-Carlo method in the Q -value region of ( 100 - 200 ) MeV*. 

for A K0 from the curve 

* It may he, that the distribution over Q lor A l{0 -pairs has a •nne .. truoture•. However, the amount of the 

statistical material doee not allow to be· quite sure of this. 
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The distribution of ~ for K°K0 has the maximum in the interval of (50 - 150) MeV . 

3. Ciscussion 

By studying the A K0 and K0~ pairs and comparing the characteristics of their production with those of 'single' A 

and Ko particles ( the statistics for 'single' A and Ko is richer) it is possible to get a more detailed picture concern

ing the production mechanism of strange particles. The angular and momentum distribution of A hyperons from A K" pairs 

are similar to those of 'single' A particles* ( Fig. 11, 12). Out of all A K0 pairs there are ( 55 :!: q ) %of events 

whe11 A hyperons are flying backward, while K0 mesons are flying forward; ( 33 ~ 7 ) % of the events when both par

ticles are flying backward, and the remaining ( 12 :::4)% are the events in which A and K0 are flying forward, or it ~ay 
be that A hyperons are flying forward, while ~ mesons - backward. Such a nature of the angular distribution of A 

and ~ from A 1(' pairs in the 11- P c.m.s. is likely to point out the possibility of an essential contribution of the 

peripheral diagrams 

K 

p A p 

a) b) 

One can expect that the Ko produced in the upper vertex of the diagram a) will fly predominantly forward in the c.m.s., and 

A hyperons - backward, whereas in the diagram b ) K0 and A will fly backward*. 

Good agreement of the curve for the ~ -values of the A [(0 system obtained on the basis of the diagram b) with the 

experimental data indicates the presence of the contribution from this diagram. 

In making calculati ms*** for the interaction of the 11 meson with the proton in the lower vertex we used the experimen

tal energy dependence of the cross sectio/101 for the virtual reaction 

(1) 

The theoretical curve agrees well with the experimental distribution ( Fig. 9 ). The peak in the distributi m over Q at 

100-200 MeV can be accounted for the presence of the maximum in the cross section of reaction ( 1) for the negative pion momen

tum of ... 1.1 MeV/c. 

* 1 Single' A hyperon• consist of A particles from A K0 
pairs ( ~ particle wa• not detected In the chamber) and 

+ ~ -
from AK pairs. 'Single' l~ meeons are K"(K J mesons from t<.0 A and K0 X0 

pairs (the second particle was not detected 

In the chamber) a~ well as from !<.° K- ·, h"' r(. + pairs. 

-** We do not dfscu8s here some other possible diagrams, for instance, those describing the production of " -tneeons not 

only In the upper vertex, but in the lower one. 

*** Thle oalculatlon has be<>n made by !.Patera whom we are very Indebted to. 
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A comparison between the angular distributions of Ro mesons from Ko j{o pairs and that of the 'single' K0 -mesons is 

given in Fig.l3. As is seen, within the statistical errors they coincide. A half of all the observed Ko K0 pairs - ( 47 ± 12 ) % 

are such that the particles are f)~·ing in opposite directions. In other cases either both Ko mesons are flying backward 

( 25 2: 7 ) % or both-forward ( 28 t 8 )%. The angular distribution obtained does not make it possible to prefer any peripheral 

diagram to some possible ones. 

a) 

1f 

p 
p 

b) 

p 

:/T 

K 7i 

p 
p 

For a complete analysis of the ~ i?" pair production in rr- P interaction it is very important to consider the nucleon 

behaviour in this interaction. There were analysed 34 'stars' which generate the ~ 'K' pair and it was established that 

only in the six of them there are slow protons which can be with certainty identified. If the number of slow neutrons is assumed 

to be the same, it turns out that in most events of the CCC~ pair production ("' 65 % ) fast nucleons in the lab. system are 

also produced. This is likely t(flpaint out that the process of ~ ~ pair production is not in the main, peripheral. The compari-

son of our an&Ular distribution of the lr' from Tr' j{o pairs with the data obtained by a CERN group who use a 1 m pro-

pane bubble chambe/111 shows that these distributions within the statistical error c<i.ncide (Fig. 14) .. 

Fig.lS. shows tl}e angular distribution of the CCO(K<'J in the c.m.s. of the !1.0 !\.0 pair. This distribution points to the 

fact that in the K
0 

j(o pair production besides the ,S -wave, the states with higher relative orbital moments are present. 

As far as we detect only the ~ , there can arise the states with even e ont/121. As has been already shown, in the 

distribution over 0 for the r<ogo pairs a maximum is observed in the region 50-150 MeV , (see Fig. 10) the angular 

distribution of the go (K0
) in the c.m .s. of the Ko f{o pair conserves the anisotropy in this interval. If the anisotropy 

is conserved as the statistics increases, this will indicate that the system ;sin the resonant state and has the angular mo

ment equal to 2*. The possibility of such a resonance was pointed out i/1~/. 

The authors express their deep gratitude to A.V. Nikitin, N.M. Viryasov, Kim Hi In
1
V.A. Belyakov, I. Brana, T Jlofmokl, 

Tshen Lin-yen for the help in performing the experiment and for useful discussions, as well as a group of assistants who made 

measurements. We are also thankful to the workers of the Theoretical Physics Laboratory V J. Ogievetsky, I. Patera, B. Arbusov, 

R. Faustov for numerous discussions of experimental data, and to the workers of the Computing Bureau Ye.P. Zhydkov, K.Dani-

1ova, GJ. Tentukova, V. Khlaponina, L. Shustrova and others for making the calculations. One of the authors (M.A. ) is very 

grateful to Academician H.Hulubei for valuable discussions. 
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The momentum distribution in the 11 P c.m .s. a) of A hyperons and b) of K
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from A K 0 pairs. The solid line shows the spectrum after introducing the correction for the record

ing probaiility of A and K0 particles in the fiducial volume of the chamber. The smooth curve 
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