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The c.m.s. momentum and angular distributions of A hyperons and K0 mesons and of pions 
involved in the production of A and K0 particles are presented. The experimental distribu­
tions are compared with those computed by statistical theory and one-meson graphs. The an­
gular and momentum distributions of particles accompanying the production of K°K0 pairs 
are compared with those of particles created in 1r-p interactions at 7 GeV without strange­
particle production. It is concluded that 1r-p interactions involving the creation of AK0 and 
K°K0 pairs are more central than the 1r-p interaction with the usual type of multiple pion 
production. The 1r-p interaction with strange particle production can be separated into two 
groups which we call central and peripheral interactions. 

THE production of A ( ~ 0 ) hyperons and K0 mesons 
in 1r-p interactions at 7-8 GeV has been studied 2> 

with the aid of a 24-liter propane bubble chamber 
with a constant magnetic field of 13,700 Oe. Part 
of the results of this work have been reported ear­
lier. [i-4] The experimental arrangement has been 
described in [5]. The A and K0 particles were 
considered to be produced in 1r-p interactions if 
the following criteria were fulfilled: 

1) In the star to which the A hyperon or K0 

meson ( AK0 or K°K0 pair) belongs no proton 
evaporation tracks were observed; 

2) The net charge of all secondary particles is 
zero. 

3) No more than one baryon (A,~, p) is observed 
in the star. 

4) The target mass 3> is smaller or equal to the 
proton mass. [6] 

1>Atomic Physics Institute, Bucharest ' 
2>Here we combine the results of two experiments with rr-­

meson momenta 6.8 and 8 GeV/c. 
3>The target mass is given by the expression 

N 

m1 = 2] Ei-picos6;. 
i=l 

where Ei, Pi• and ei are the energy, momentum, and angle of 
emission for the i-th particle in the l.s. 

Table I 

ns -Event 

I I I "' 0 0 2 4 6 !-< 

A 43 155 66 7 271 
A -K0 9 59 25 4 97 
A+K" 20 25 9 '0 54 

A-K0 +K0 3 12 2 0 17 
KO 56 255 134 15 460 

K"+K0 8 28 4 0 40 
Total 139 534 240 26 939 

All measurements were made on UIM-21 micro-
scopes. The calculation of the geometrical charac­
teristics of the track and the kinematic analysis of 
V0 events and other calculations were performed 
on electronic computers with a special program. 

The results of the selection of events by the 
foregoing criteria and their analysis are given in 
Table I for the various multiplicities. A special 
analysis of the unidentified (A or K0 ) particles 
showed[?] that 90% constitute A hyperons, and 
therefore all unidentified cases will hereafter be 
classified as A hyperons. In Table II the experi­
mental distributions of stars with A hyperons and 
K0 mesons are compared with the statistical the­
ory calculations for the various multiplicities. The 
number of A and K0 particles in different produc­
tion channels is shown in Table III. 

294 
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Table II 
A /(' 

Percentage of total I Percentage of total 
ns No. of number of stars 

I 
No. of number of stars 

events ---- events 
obs. I theory 

I 
obs. I theory 

0 75 17,1±2 12 87 I 1.5±1.6 16 
2 251 .57.2±3.6 68 320 

I 
56±3.1 66 

4-6 111 25.7±2.2 20 164 29±2.2 18 

observed 
theory 

2.22'+0.13 I 
2.22 (without isobars) 

2.32±0.11 

Table III 
No. of No. of strange 
events particles actually 

Channels after cor- observed 

recti on A I K' 

A (1:0) + K0 702±88 287 151, 

A (1:") + K+ 354±83 145 -

K 0 + ](0 750±125 - 328 

K" + K- (1:±) 538±220 - 118 
K"+K+ { 

A HYPERONS 

We studied A hyperons from the reactions 

Jt- + p--+ A (l:o) + Ko + nJt, 

Jt- + p-+ A (l:0) + K+ + nJt 

(1) 

(2) 

(A hyperons from 1: 0 -hyperon decays were not 
separated). The A-hyperon momentum spectrum 
in the 7r-p c.m.s. is shown in Fig. 1d. The A­
hyperon c.m.s. momentum distribution curves cal­
culated from the statistical theory are shown in 
the same figure. It is seen that the experimental 
momentum distribution has an excess of A par­
ticles in the region of large momenta PA in com­
parison with the statistical theory distribution. 
The deviation of the experimental momentum dis­
tribution for A hyperons from the statistical 
curves cannot be attributed to the contamination 
from interactions on carbon. [10] Analysis of 
events with A-hyperon momenta greater than 1.3 
Ge VIc showed that they are characterized by small 
values of the 4-momentum ~: [4] 

fl= Pr-PA, 

(Pp. PA. Ep, EA are the momenta and energy of 
the protons and A hyperons ) . The momentum 
distribution of A hyperons is well described by 
statistical theory without isobar formation (Fig. 1d, 

A-
Correction hyperons K 0 -meson s 

for scanning eff. 1,06 1.06 

for probability of 1,22 1.27 
recording V0 events I 
in fiduc. region of 

I 
chamber 

for dependence of 1.26 1.13 
recording eff. on 
azimuthal angle['] 

I 
for neutral decay 1.50 3.00 

channels 

curve II') if we disregard cases with ~ < 700 MeV 
(they constitute ~ 30% of all A hyperons). Inter­
actions with ~ < 700 MeV will be called periph­
eral. The ~ distribution is shown in Fig. 2. 

The A hyperon c.m.s. angular distribution 
(Fig. 3) has a sharp peak corresponding to back­
ward emission (nAinA = 0.18 ± 0.02). As has 
been shown earlier, [1,2] most of the A hyperons 
preserve the c.m.s. direction of motion of the 
proton before the interaction. This has been noted 
for A hyperons produced in hydrogen by 7!'- mes­
ons at other energies. [1l,i3] 

A change in the characteristics of the momen­
tum distribution for A hyperons as a function of 
the charged-particle multiplicity can be seen from 
Figs. 1a, b, and c. The shaded region indicates 
cases with ~ < 700 MeV. With increasing multi­
plicity ns, the agreement between the experimen­
tal distribution and the statistical curve improves, 
since the fraction of cases with ~ < 700 MeV de­
creases. The angular distribution of A hyperons 
and the Pl distribution are practically independent 
of ns. The mean value of the transverse momen­
tum for A hyperons is 383 ± 12 MeV /c, where 
PAl= 295 ± 14 MeV/c for cases with~< 700 MeV 
and PAl = 423 ± 18 MeV /c for cases with ~ 2: 700 
MeV. 



296 V. A. BELYAKOV et al. 

N 

12 a 

K0(:K0 ) MESONS 

N 
b 

c 

We studied K0 { K0 ) mesons from the reactions 

(Ko + ~ (2'o) + mr, 

I K0 + K0 + N + nrt, 

rt- + p-+ ~ K0 + K- + N + "n, 
I l{o + K' + N + nrr, 

lJ\ 0 + L±-+ n:n. 

{1) 
{3) 

{4) 
{5) 

{6) 

The overall momentum spectrum for K0{i{0 ) mes­
ons from reactions {1), {3)-{6) in the c.m.s. is 
shown in Fig. 4. Curves giving the p:[(o distribu­
tion calculated from statistical theory are shown 
in the same figure. The experimental spectrum 
of the K0 mesons is softer than the theoretical, 
in contrast to the A-hyperon spectrum. In the 
200-400 MeV /c interval there is a surplus of 
events in comparison with the statistical distribu­
tion. 

FIG. 2. Distribution of the momentum transfer fl... The 
curves Kps, Ks, Kv are the results of calculations by the one­
meson graphs with the exchange of pseudoscalar and scalar 
K mesons and a vector K' meson, respectively. 

FIG. 1. A-hyperon c.m.s. momentum spec­
tra: a- zero-prong stars, b- two-prong stars, 
c- stars with 4-6 prongs, d- overall spectrum. 
The shaded region refers to cases with 
fl.. < 700 MeV. The dashed line denotes the 
spectra without correction for probability of 
recording A hyperons in the fiducial volume 
of the chamber. The smooth curves are the 
results of statistical theory calculations: 
curve I- with isobar production, II and II'­
without the Y* (ref. 8) and K* (ref. 9) isobars. 
Curves I and II are normalized to the entire 
area of the histogram, curve II' is normalized 
to the 'area of the liistogram without cases 
with fl.. < 700 MeV. 

The K0 meson angular distribution is shown in 
Fig. 5d. Apart from the isotropic part, there is a 
peak corresponding to forward emission {nK0 /nKo 
= 1.61 ± 0.15 ). It can be seen from Figs. 5a, b and 
c that the angular distributions for K0 mesons 
change with the multiplicity of the charged par­
ticles. For zero-prong and two-prong stars the 
K0 angular distribution has a distinct peak corre­
sponding to forward emission: the ratio of the num-

N 

240 

200 
ffs 

150 

~ 
120/ 

-o.8-o,5 -o,4 -az o az 0.4 o,o 0.8 1.0 
cos e; 

FIG. 3. C.m.s. angular distribution of A hyperons. The 
shaded region denotes cases with fl.. < 700 MeV. The dashed 
line denotes the distribution without correction for the proba­
bility of recording A hyperons in the fiducial volume of the 
chamber. The curves Kps, Ks, Kv are the results of the cal­
culations with the one-meson graphs with the exchange of 
pseudoscalar and scalar K mesons and a vector K' meson, 
respectively. 



INVESTIGATION OF A-HYPERON AND K 0-MESON PRODUCTION 297 

N 

100 

80 

50 

40 

20 

0~~40~0~~8~M~~~~~~M~~ 
p;a,MeV/c 

FIG. 4. C.m.s. momentum spectrum of K0 mesons. The 
dashed line denotes the spectrum without correction for the 
probability of recording K0 mesons in the fiducial volume of 
the chamber. The smooth curves are the results of statistical 
theory calculations: I- with isobar production, II- without 
Y*, N*, and K* isobars. 

ber of K0 mesons emitted forward to the number 
emitted backward is iiK0/nK0 = 2.6 ± 0.52 for n 

- - s = 0 and nK0/nK0 = 1.70 ± 0.17 for ns = 2. For ns 
equal to 4 and 6 we find iiK0/nK0 = 1.05 ± 0.15, i.e., 
the distribution is isotropic. The character of the 
PK01 distribution varies little as a function of ns. 
For the mean value we obtain PKO 1 = 384 ± 11 
MeV/c. 
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FIG. S. C.m.s. angular distributions of K0 mesons for stars 
of various multiplicity: a- for n 8 = 0, b- for n 8 = 2, c- for 
ns = 4 and 6, d- for all stars. The dashed line denotes the 
distribution without correction for the probability of recording 
K0 mesons in the fiducial volume of the chamber. 

'II' MESONS FROM '11'-p INTERACTIONS WITH 
THE PRODUCTION OF A HYPERONS 

The c.m.s. momentum distributions for 'II'- and 
'II'+ mesons for stars in which a A hyperon is pro­
duced are shown in Fig. 6. Also shown there for 
comparison are the curves calculated from the 
statistical theory without Y* and K* isobar pro­
duction. It can be seen that these curves well de­
scribe part of the spectrum with p; ~ 400 MeV /c. 
In the region with p; < 400 MeV /c the experimen­
tal distribution rises above the theoretical. 

The 'II'+- and 1r- -meson angular distributions 
are given in Fig. 7. They can be characterized 
by the ratios (ns = 2, 4, 6) 

In the identification of charged particles ac­
companying the production of A hyperons in re­
actions (1) and (2), it was kept in mind that the 
negative particles could be only 1r- mesons, while 
the positive particles could be only 1r+ mesons or 
K+ mesons. Only a small part of K+ mesons, with 
l.s. momentum to 500 MeV /c, were separated on 
the basis of the ionization. The remaining positive 
particles were transformed to the c.m.s. under the 
assumption that they were pions; their momentum 
and angular distributions are shown in Figs. 6 and 
7 by the dashed lines. These distributions were 
then checked for the K+ contamination (which was 
estimated from the data of Table III on the basis 
of the momentum and angular distributions of K0 

mesons 4> transformed to the c.m.s. under the same 
assumptions). 

In the investigation of 1r-p interactions with the 
production of A hyperons we also studied y rays 
from 1r0-meson decays. The mean number of 1r0 

mesons per 7r-p interaction with the production 
of a A hyperon 5> was found to be 1.23 ± 0.14. 

CHARGED PARTICLES FROM 1r-p INTERAC­
TIONS WITH THE PRODUCTION OF K0 (:K0 ) 

MESONS 

The analysis of charged particles accompanying 
the production of K0(:K0) mesons in reactions (3) 
-(5) is made difficult by the impossibility of dis­
tinguishing 7r+, K+ mesons, and protons as well 

4)It was assumed that the momentum spectrum and the angu­
lar distribution of the K+ mesons from ~K+ pairs were identi­
cal to the K0 -meson distributions from AK0 pairs. 

5)A detailed account on the production of rr 0 mesons in 
stars with A hyperons and K0 mesons will be published later. 
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as 1r- and K- mesons at large momenta (when 
the ionization of these particles is close to mini­
mum). 

The momentum and angular distributions of the 
1r- mesons is shown in Figs. 8 and 9 (solid line). 
The correction for the K- contamination was made 
similarly to the correction for the K+ contamina­
tion in the case of positive particles produced to­
gether with A hyperons. The distributions of all 
negative particles transformed to the c.m.s. as 
pions are shown by dashed lines. For the angular 
distribution of 1r- mesons from stars with K0 

mesons, we found ii7r- /rl;-- = 1.10 ± 0.10. 
The positive particles which could not be iden­

tified were transformed to the c.m.s. of the 1r-p 
system as pions and as protons. Figure 10 shows 
the momentum spectrum of all positive particles 
transformed to the c.m.s. as pions. Shown sepa­
rately are the distribution of unidentified positive 
particles (7r+, K+, p) and the distribution of un­
identified mesons (1r+ or K+) transformed to the 
c.m.s. as pions. The remaining part of the spec-

,y 
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FIG. 7. C.m.s. angular distribution in stars with A• hyperon 
production: a -rr- mesons, b -rr+ mesons. The dashed line 
represents the distribution of all positive particles transformed 
into the c.m.s. under the assumption that the particles have 
the mass of pions. The shaded region represents the cases 
with t. < 700 MeV. 

FIG. 6. C.m.s. momentum distribution from stars with 
A-hyperon production: a- rr- mesons, b -rr+ mesons. 
The shaded region denotes cases with t. < 700 MeV. The 
dashed line represents the distribution of all positive 
particles accompanying the production of A hyperons 
transformed to the c.m.s. as pions. The smooth curves 
represent the results of the statistical theory calculations 
without theY*, and K* isobars. Curves II are normalized 
to the total area of the histogram, curves II' are normal­
ized to the area with p77 ± > 400 MeV/c. 

trum consists of identified 1r+ mesons and positive 
particles from AK0 pairs which were considered 
as 1r+ mesons, since cases of production of more 
than two strange particles are very rare at our 
energies. The positive particles in the shaded re­
gion of Fig. lOa were transformed to the c.m.s. 
also as protons (Fig. lOb). The spectrum of the 
identified protons is shown in Fig. lOc. 

The corresponding angular distributions of 
positive particles for the same stars are shown 
in Fig. 11. It is seen that 1r+ mesons have a ten­
dency to beemitted preferentially backward in the 
c.m.s. 

DISCUSSION OF RESULTS 

The mean number of charged particles produced 
together with A hyperons iis = 2.22 ± 0.13 agrees 
well with the value iis = 2.20 calculated from sta­
tistical theory without the Y* and K* isobars, and 
is smaller than the value iis = 3.2 ± 0.2 obtained 

40 

/,4 1.6 !.8 
p,; .. BeV/c 

FIG. 8. C.m.s. momentum distribution of rr- mesons from 
stars with K0 mesons. The dashed line represents the distribu­
tion of all negative particles transformed to the c.m.s. under 
the assumption that the particles are pions. The smooth curve 
represents the results of the statistical theory calculation 
without isobar production. 
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FIG. 9. C.m.s. angular distribution of rr- mesons from stars 
with K0 mesons. The dashed line represents the distribution of 
of all negative particles accompanying the production of K0 

mesons transformed to the c.m.s. under the assumption that 
the particles are pions. The histogram with the shaded edge 
represents the angular distribution of rr- mesons from rr-p in­
teractions with KK-pair production. The dash-dotted lines rep­
resent the angular distribution of identified rr- mesons. 

for ordinary multiple production of pions in 1r-p 
interactions at 7 GeV. [l4] Table II shows that the 
experimental distributions of ns for cases with A 
hyperons and K0 mesons display the main features 
expected from the statistical-theory calculations. 
Most of the A and K0 particles are produced in 
two-prong stars. 

FIG. 10. Momentum spectra of positive particles 
from stars with K0 mesons: a- spectrum of positive par­
ticles transformed to the c.m.s. as pions; shaded region­
spectrum of unidentified particles (rr+, K+, p); dashed 
line- spectrum of unidentified particles (rr+, K+); smooth 
curves -rr+-meson spectra calculated from statistical 
theory with (I) and without (II) Y*, N*, and K* isobar 

N 

production; b- spectrum of unidentified particles trans- N 

formed to the c.m.s. as protons; c- spectrum of identified 
protons. 

20 

FIG. 11. C.m.s. angular dis­
tribution of positive particles 
from stars with K0 mesons: a­
for all positive particles under 
the assumption that they are 
pions; the shaded region repre­
sents the unidentified particles 
( rr+, K+, p); the dashed line 
denotes the spectrum of rr+ or 
K+ mesons; b- for unidentified 
particles under the assumption 
that they are protons; c- for 
identified protons. 

According to our calculations, within the limits 
of experimental error, we can write the following 
equation (see Table III) for the number of pro­
duced pairs: 

N A(E')K' = 2N AK+' 

N K•R• = N K·K- + NR•K+' 
The K0I:± -pair contamination is less than 20% of 

1.6 1,8 2 2.2 
p', BeV/c 

o~~~&L~~~&L&L~~&L&L~~~~==~2~--­

P ', BeV/c 

~Ll _lr====l==-_L_..LD_L_l~=.-==-c----,-==--_rr=CJ=--~...,....--;:-:-:;-;-
0.5 l,.f 2 p:;. BeV/r 
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Table IV 

I A<700MeV I A>700MeV II 

p~ 1550±76 772±20 

PAj_ 295±14 423±18 

ns 1. 71±0.21, 2.1.6±0.20 

the number of K°K- + K°K+ pairs. Comparison of 
the A-hyperon momentum distribution with the 
curve calculated from the statistical theory allows 
the separation of all cases involving the production 
of A hyperons into two groups, whose characteris­
tics are shown in Table IV. The 1r-p interactions 
involving the production of A hyperons in the group 
with ~ < 700 MeV are called peripheral and those 
in the group with ~ :::: 700 MeV are called central. 
The angular distribution of A hyperons from the 
second group is not, however, isotropic (see Fig. 3 
without the shaded region) as follows from statis­
tical theory. Moreover, most of the A hyperons 
( 85%) in the isotropic part of the angular distri­
bution of Fig. 3 have c.m.s. momenta up to 700 
MeV I c, which does not agree with statistical 
theory. 

In view of the fact that we were not able to sep­
arate part of the events for which the angular and 
momentum distributions would be described by 
statistical theory, we assumed that the basic con­
tribution to the process of production of AK pairs 
for both groups comes. from the one-meson Feyn­
man graphs shown in Fig. 12. Since at the present 
time it is not possible to calculate these graphs 
accurately, we resort to a rather crude approxi­
mation, and therefore we should not expect more 
than a qualitative explanation of the observed phe­
nomena from the calculations of the graphs. The 
graphs of Fig. 12 involve poorly known functions 
(for example the 1rK and 1r1r cross sections) of 
two independent I'elativistic-invariant variables 
~2 and w (w is the total c.m.s. energy in the 1rK 

or 1r1r c.m.s. ). 
As a first approximation we calculated the PA• 

cos ex_. and ~ distributions with the use of the 

I 

I A < 700 /1\e V I A > 700 MeV 

. 
-0.9680 -0.5114 cos 0 A ,. 436±28 469± 18 

,. 

P,- .l. 
288±23 322± 12 

graph 1 and under the assumption that the functions 
change little over the range of the variables of in­
terest to us; we therefore replaced them by con­
stants. The calculated curves for the K-pseudo­
scalar (Kps ), K-scalar (Ks ), and K' -vector 
(Ky) theories are shown in Figs. 13, 2, and 3. 
The curves for the Kps and Ks theories in Fig. 
13 coincide. It can be seen that none of the theo­
ries describes the A hyperon c.m.s. momentum 
distribution satisfactorily. The agreement be­
tween the experimental data and the Kps curve 
in the high-energy region of the A-hyperon spec­
trum (Fig. 13) can be obtained most simply within 
the framework of the one-meson approximations 
if the K1r resonance [SJ is taken into account in 
the energy dependence of the 1rK cross section 
in the 700-1000 MeV interval. Allowance for the 
energy dependence of the 1rK cross section at the 
upper vertex of graph I in this energy interval 
made it possible to obtain curve A of Fig. 13. 
Here, agreement with the experimental data is 
obtained with a7rKres/a7rK ~ 5-7. 

Allowance for the dependence of the 1rK cross 
section on the energy in the 700-1000 MeV inter­
val at the upper vertex of graph I in the Kps the­
ory gives the greatest contributions in the region 
of large negative values (from -0.9 to -1) of 
cos eA_ in the angular distribution and in the re­
gion of ~ ~ 500 MeV in the momentum transfer 
distribution for A hyperons, which are in quali­
tative agreement with the experimental data. 

For graph III we calculated the PA distribution 
under the assumption that the A and K particles 
are produced in a resonant state with a total energy 
1.7-1.9 GeV. The corresponding curve is shown 
in Fig. 13-curve B. 

FIG. 12. One-meson graphs. 
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N 

FIG. 13. C.m.s. momentum spectra of A hyperons. The 
smooth curves Kps, Ks, Ky, A and B represent the results of 
calculations for the one-meson graphs I and III of Fig. 12. The 
dashes represent the A-hyperon spectrum without correction 
for the probability of recording events in the fiducial region of 
the chamber. 

N 

50 a b 

FIG. 14. C.m.s. angular distribution of 11- mesons from 
stars with A hyperons as a function of the multiplicity: a-
for n 8 = 2, b-for n 8 = 4 and 6. The dashed line represents 
the angular distribution of 11- mesons from ordinary multiple 
production[ 14 J: a- for n s = 4, b- for n s = 6 and 8. The shaded 
region represents cases with ~ < 700 MeV. 

The 1r-- and 1r+ -meson momentum distributions 
from 1r-p interactions in which A hyperons are 
produced are consistent with each other with a 
probability of 68%: 6> 

P~+ = 425 ± 16MeVjc, /);;_ = 444 ± !5MeVjc. 

The 1r+- and 1r- -meson angular distributions coin­
cide with a probability of 35%. Hence the 7r- mes­
ons do not differ from the 7r+ mesons as in the 
case of ordinary multiple production of pions in 
1r-p interactions at 7 GeV. [l4J 

Comparison of the 1r--meson c.m.s. momentum 
spectra from 1r-p interactions involving the pro­
duction of A hyperons (Fig. 6a) and without the 
production of strange particles (Fig. 4 in [!4]) 

shows that they differ in the region > 1100 MeV/c 
The 1r--meson spectrum from stars with A hy­
perons in this region does not differ from the sta­
tistical curve II', while in the spectrum Pi- spec­
trum from 1r-p interactions without strange par-

6lEstimated from the Kolmogorov-Smirnov testJ's] 

FIG. 15. C.m.s. angular dis­
tribution of 11- mesons from 11-p 
interactions with multiple produc­
tion of pions at 7 GeV according 
to the data of [t•]. 

N 
100 
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50 

·I -0,8 -0.4 0 0.4 0.8 I 
cos/J; 

ticles 10% of the cases extend beyond the corre­
sponding statistical curve. 7> 

In the comparison of the angular distributions 
of 1r- mesons from 1r-p interactions with the pro­
duction of A hyperons (see Fig. 14) and ordinary 
multiple production, we can see that the angular 
distributions of 7r- mesons from two-prong stars 
with A hyperons and from four -prong stars with­
out the production of strange particles S> are in 
agreement and also that the angular distributions 
of rr- mesons from four- and six-prong stars with 
A hyperons and from six- and eight-prong stars 
without strange particles are also in agreement. 9> 

The probability that the angular distributions of 
1r- mesons from two-prong stars for both types 
of 1r-p interactions are the same is 0.03%. 

Hence on the basis of the foregoing com pari­
sons we can say that the processes involving the 
production of AK pairs are "more central" than 
processes of multiple production of pions at the 
same primary 7r- -meson energies. 

A similar comparison of the c.m.s. angular dis­
tribution of 1r- mesons accompanying the produc­
tion of KK pairs (Fig. 9, shaded region) with the 
angular distribution of 7r- mesons from ordinary 
multiple production (Fig. 15) leads to the conclu­
sion that the KK-pair production process is more 
central than the pion multiple production process. 
In favor of this conclusion is also the tendency for 
the preferential emission of 1r+ mesons in the 
backward direction (Fig. 11) and the fact that the 
KK pairs are produced mostly together with fast 
(Pp > 600 MeV/c in the l.s.) nucleons. 

7lThe probability that 10% of the cases extend beyond the 
statistical curve by chance is equal to 0.09% according to the 
Kolmogorov-Smirnov test. 

8)The possibility of agreement is 68% according to the Kol· 
mogorov·Smirnov test. 

9>The probability of agreement is 96% according to the Kol­
mogorov-Smirnov test. 
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In the l.s. proton spectrum from the reactions 
(3)-(5) up to 600 MeV/c, only 22 protons are pres­
ent, i.e., 13% of the total number of protons, 10 > 

while the same part of the spectrum contains "'30% 
of the protons in the momentum spectrum from 7r-p 
interactions with pion multiple production. [16] 

A comparison of the angular distributions of the 
1r- mesons (in the c.m.s.) accompanying the pro­
duction of KK pairs (Fig. 9, shaded region) and 
AK pairs (Fig. Sa), for which the probability of 
agreement is 13%, 11 > and the corresponding momen­
tum spectra of protons and A hyperons in the l.s. 
in the momentum interval up to 600 MeV I c ( 13 and 
24%, respectively, of .!_he total spectrum) appears 
to indicate that the KK pairs are produced in more 
central collisions of 1r- mesons with protons than 
the AK pairs. 

In conclusion, the authors express their grati­
tude to D. I. Blokhintsev, B. Pontecorvo, V. I. 
OgievetskH, M. I. Podgoretskii, I. V. Chuvilo and 
many other colleagues of the High-energy Labora­
tory and Theoretical Physics Laboratory for help­
ful discussions. The authors thank the computing­
center staff for performing the calculations, and 
the technicians and laboratory personnel for aid 
in carrying out the experiment and the measure­
ments. 
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