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llyperon prod!!ction by the fS has been observed by several experimental groups. Tfowever, up to now there 

are no data on the effective cross sections for this process * 
0 0 

The reaction of hyperon production by the K2 has been studied by us along with investigating the K
2 '·· 

decay properties in the K~ meson beam from the Joint Institute synchrophasotron using the cloud chamber · 

in the magnetic field. A lead plate 5.8 g/cn? thick served as a target. It was mainly meant for analyzing 
0 

the charged products of the K2 - decay by the momentum loss in a plate. 

The experimental conditions were, in the main, favourable for recording the A 0 decays while the predo-

** minant part of the charged hyperons failed to leave the lead plate because of the ionization slowing down 

During the exposure of the chamber with a lead plate 440 yo events were detected. Out of them 39 

event5 were selected visually in which one of the tracks was identified as a proton by its track density 

and by the magnetic curvature ( Fig. 1 ) . 

The number of A 
0

-emitte) 'forward' and 'backward' are practically the same with respect to the direc­

tion of motion of the JS ( ~ = _11_) what points out that the angular distribution of A 0 hyperons 
Nb ~ . 

emitted from the plate is likely to be isotropic in the lab. system. For a conclusive identification of A 0 

decays a k~nematic analysis of the events selected has been made. 

For the 35 events*** fully measured, there has been de(ermined the deviation of the magnitude 

•••• 

4 2 
from its calculation value C = 17,4.10 (\fe V) for the A.. 0 

... p + 17- decay, as well as the experimental error· 

o .\, ( E + , E _ , p + , p _ denote the total energies and momenta, correspondingly, and y is the angle of 

divergence of the decaying particles ). 

As one can see from Table 1, the selected events satisfy the kinematics of the A0 decay. The mean 

value of the rnass of the decaying particle calculated for the identified decays comprises ( 1116 t 8 ) \fe V • 

.. --·---···--------------7Tr-:: 0 
In a paper by Panofsky et al , the total cross section for K.2 Interaction o'b Cu has been measured In good 

geometry and turned out to be atot = (1120 ± 250) mb, the me_an energy of a K2 meson being ISO \leV, 

** 
The experimental conditions and arrangement are described in detail In /2/ . 

*** 
Among them, as the klnematlo analysts has shown, 11 hyperons emerged from the chamb·er walls and were 

excluded from the following consideration. 

•••• This magnitude Is an Invariant and equal to 2 2 . 2 ) C = ( \1. 0 - \f - \fll /2. 
il p 
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It is in good agreement with the value of the A 0 -hyperon mass \1,\0 "" ( 1115.45 ± 0.12) \leV
13

': The mean, 

energy of the detected .\0 -hyperons turned out to be 40 \leV, whereas the maximum energy· 80 \leV. 

Thus, the analysis, we carried out, has shown that under the conditions of our experiment the selection 

of A0 aecays was made reliably enough. 

The probability for other pos'sible reactions ( e.g., negative pion production on chambe~ gas nuclei by 

* . 
the beam neutrons ), to irnmitate A0-decay is very· smalL Therefore, all the 39 id~ntified events should be . . 

regarded as the \ 0 -+ p + TT- decay. 

To determine the real number of ,\0-hyperons, there were introduced the corrections for the 'neutral' 

decay A0 
... n + rr0

, for tloe ~·article decays inside the target and outside the working volume of the chamber., 

and for the recording efficiency of the A 0-hyperons which depends ( as the measurements have shown) on 

the position of the decay plane with respect to the direction of photographing. 

-\fter all the corrections have been introduced the number of hyperons emitted from the_ plate is 

133 ± 23. This error includes both the statistical ones and the errors arising after introducing the correc-

tions. 

The total flux of incident Kg mesons was determined from the number of the detectedK~ -decays in the 

ilium mated region of the chamber by assuming thEJ,t K~ mesons have the mean energy close to that deter­

mined earlier in /2/, With account of the correction for the recording efficiency and for the decay K>
2 

... 317"*" 
0 3 

the number _of K2 mesons passing through the plate turned out to be ( 41 ± 10 ), 10 • 

Such a large uncertainty of the flux is due to the inaccuracy in determining the mean lifetime of the K0 
-8 2 

mesons ( rl{D ""(6.1 ~ i:1 ) 10 sec ). 

2 . . 0 
The found values of the real number ofA0 hyperons and of the K2 meson flux through the plate yield 

the .following estimate a= ( 200 ± 70) mb for the ·cross sec.tlon.for A0-hyperon production 'on lead nuclei. 

However, this may tum out to be underestimated because of possibl e missing A 0-hyperons which are dif­

ficult to be detected, e.g., the ones emitted at -small angles with the plate. 

We take into consideration that the recorded A0 decay may appear both from A0-hyperons produced in tho 

lead nuclei a~ well as from the decay of I 0 produced in the same manner. 

In order to obtain the information on the mechanism of hyperon ·production the nature of charged particles· 

emitted from the plateJogether-with A0-hyperons was studied. In six events (out of 28) either a positive pi~ 

* Only 6 events or TT-; meson produotlon In the many-prong stars have been reoordlfd In the chamber. 

**According to our data / 2/, the relative probability or this decay Is "20~. 
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or an electron-positron pair is emitted together with a A0-hyperon. In other 9 events the emission of a 

Ao-hyperon is accompanied by a proton emission. In these cases there appears no correlation in the open­

ing angles of a A0 and a proton whereas in case of K0 meson absorption ~y two nucleons it is natural to 

e~pect that the ~pening angles close to 180° must predominate. These data. point out that under our ·con-
, ... ,·· .. · ·- . 

ditions the process of K0 meson absorption by two nucleons (just as in the case of K • •meson absorption 

in fligh/5/) is not predominant. 

Among V0 events one of the tracks of which leaves the plate, one event of the· decay ~- .. 7T- + n 

was identified by the kinematics and estimate of the ionization. Although the efficiency of recording such 

a decay is small ( it constitutes 1.5%) the observation of only one charged hyperon point to their small 

yield if compared with A0-particles. At the same time inK-. -meson interaction with a deuteron_ the yields 

of neutral and charged hyperons are comparable by a magnitude 161. !\ small yield of charged hyperons is 

due, very likely, to their strong .. absorption inside a nucleus. 

In the course of an analysis of yo - events which could be the decays of~ mesons emitted from the 
. 0 

plate there was found one event satisfying the kinematics of the K
1 

... rr- + rr+ decay within one standard 

-2 
error: This gives the value much less than unity ( ~5.10 ) for the ratio of the cross sections for the rege-

neration and hyperon production in lead. In this connection it should be noted that according to the calcula· 

tions made by Tliswas /?I, this ratio for Kg -p -interaction at an energy of 100 \te V has the values from 0.2 

up to 5 for four possible K -_p - scattering amplitudes found by Oalitz and Tuangf8/. 

In conclusion we note that for A
0 

decays there have been" determined the ratios of the DU'Ilbers of the 

decay protons emitted forward and backward in the center-of-mass system of the A0 - particle, as well as 

similar ratios for particles emitted upwards ana downwards with respect to the plane of. the A0 .-hyperon 
. : ' .. . . . 

production. The. re~;mlts are given in Table 2. ltis ~o be said that in this case one ~h~uld not expect a strong 

polarization of A
0 

particles in the production since the interaction is, evidently, occurs mainly in the 
. . 

S-state. \foreover, possible asymmetries may be spoiled because of the motion of nucleons in the nuclei. 

The aut~ors express their gratitude to a body of the synchrophasotron divisions making this experiment 

possible. They thank also R.Pontecorvo for the constant interest, V.P.Ozelepov, and V.I. Veksler for the 

help in making the investigation, 'f. I. Podgoretsky for the discussion of some metltodical problems, \f.Anikinl\ 

and a group of assistants for participating in the measurements. 
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Table 1. 

----------:----·-,..-----....,----
' ' 

The value \-S * 2+ 3 3 o\ 0+ I I+ 2 

-··---.----------- -·---
The number of A0 -events 21 6 I 0 

' -------------------------- ----------------~ 

* under the experimental conditions ,') _\ • 7% 
\ 

Table 2. 

Th - ff" · 3 ~CosO· _/_3 __ e asymmetry coe tctent a= . --------~ +v -a 
N - ~ 

** 

------------------~-----

o\symonetry 
The nu•uber of 
A0 hyperons · 

target ,. 

--- --.----------

forward-backward 

upward-downward 

28 

II 

39 

28 

II 

39 

Pb 

glass 

Pb -+ glass 

Pb 

glass 

Ph+ glass 

a 

-0,22 

-0,39 .. 
-0,27 

t1a 

_±0,34 

_±0,50 

_t0,29 
----- ----

-O,II 
-0,42 

-0,19 

_±0,34 

_t0, 51 

_±0,28 

----~-------------.---------------------·----------------------------------------
right-left 39 Pl.+ glass +0,24 _t0,27 

------------------------ --------------------------------------·---------------
** N is the number of events, 0 is the angle of the proton emergence; the summation is being 

'!lade by the number of events. 
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Fig. 1. 
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