


1. INTRODUCTION

In the studies of the particle production process in had-
ron-nucleon collisions at energies of a few GeV, applying the
target-nuclei as detectors/l/, some features of it have been
revealed which allowed to put forward, in part I of this work,
following working hypothesis: the particle production process
in hadron-nucleon collisions proceeds through an object which
decays after some lifetime into the commonly observed in ex-
periments "produced" particles; we called this object preli-
minarily the intermediate object. The subject matter of this
II part is: a) to put to an experimental test the comsequen-
ces of this hypothesis detectable in hadron-nucleus collision
experiments; b) a description of this intermediate object, if
it exists in the nature,

It has been shown that in hadron-nucleus ccollision some
number m=0,1,2,3,.. of such intermediate objects may be emitted
from the target-nucleus 2/, The main consequence is, therefore,
that the observed in the hadron-nucleus collisions at a given
incident hadron energy By characteristics of the particle pro-
duction process - the particle multiplicity distribitions, an-
gular distributions, energy spectra, etc., - are the composi-
tions of m=1,2,3,. .corresponding statistically independent
characteristics observed in hadron-nucleon collisions at inei-
dent hadron enerpgy in average of E, /m.

The quantity m is defined by the expressions (4) and (5),
in part I, in which the hadron-nucleon collision mean free
path<<Ab>.aﬁd the nuclear matter layer thickness A' which in-
cident hadron has to overcome, if collides with a given tar-
get-nucleus at a definite impact parameter b, are used. Both
the quantities are experimentally determined 84/, the <Ag>,by
corresponding hadron-nucleon collision cross-section/#34/ at
the incident hadron energy E,: the A, by the target-nucleus
size and nucleon density distribution in it, part I and former
our works /2-4/,

It has been shown that the nuclear matter layer thickness A
is related to the multiplicity n, of emitted protons in the
hadron—nucleus collisions as 2“4?A= n,, on the basis of ex-
pression (1) in part I, if A is expressed in the number of
protons per the area ﬂDﬁ-n-lJﬂgfz.
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The characteristics of the particle production process in
the hadron-nucleon collisions are known well from various ex-
periments and many can be taken from the HERA tables/s/,for
example,

The simple relations between characteristics of the hadron-
nucleus collisions and corresponding characteristics of the
hadron-nucleon collisions, being the consequence of our work-
ing hypothesis, do not contain any free parameters, part I
and former our papers/®  Thus, we are able to predict various
characteristics of the particle production process in hadron-—
nucleus collisions, using appropriate data on the elementary
hadron-nucleon collisions, and to test them accurately in cor-
responding hadron-nucleus experiments.

The following section will deal at length with such expe-
rimental testing.

2. TESTING OF THE WORKING HYPOTHESIS

We intend to confront the existing hadron-nucleus collisicn
data with corresponding predictions being the consequence of
cur working hypothesis put forward in part I, Let us start
with the produced particle mean multiplicities,

2.1. Produced Particle Mean Multiplicities

It has become conventional to present data on the produced
particle multiplicities in hadron-nucleus collisions in terms
cf few parameters’8/. These parameters unfortunately in the
literature are not used very consistently. It shall be usefull
to define them now in a way T comsider most convenient for the
interpretation of the experimental data.

A measure of the average multiplication of particles in-
side a nucleus is given by

<n>hA
<n> ' (])
hp
vhere <n>xa is the average number of produced particles in an
inelastic and incoherent interaction between a hadron h and
nucleus A ; <>y is the average number of particles preduced
in an inelastic collisicn of the same hadrom with a proton.
The quantities <n>jyaand <n>y, can be treated as the average
rumbers of produced pions or as the average numbers of charged
velativistic particles, of the velocity B >0.7, obsetrved in
experiments. In emulsion— and electronic-technique-made ex-
reriments they are referred to as <ng>, the's” is for "shower

R,=
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particles". In many experiments, for example in the bubble
chamber experiments, produced pions of any electric charge
are identified well with an efficiency closed to 100%.

From the working hypothesis, part I, follows that, using
formulas (1) and (5) from the part I, the quantity K, can
be rewritten as:

E, .
<nf——}>
<m> hp (1‘)
R, =<m> —e—e—
A <a(E )>hp
The average multiplicity of produced particles <n{E, }>;,
changes not by much with the projectile emergyE,: for example,
it increases proportionally nearly 5 times only, if E, in-
creases 1000 times/?/, Usually the value of <m> is no larger

B
than 3, then <n(Eh)>hp and <n(~£—-)>hp can be treated prac-

tically to be equal one to another at any E;.Using formula
(5), part I, for the quantity <m>,it can be written, there-
fore
A2
Q>
RA,, - -

' (1"")
Ry is Ey~ and A -dependent quantity, because the mean free
path <A4>" is E; -dependent quantity and the average nuclear mat-
ter layer thickness <A> 1is A-dependent quantity /3.4/,

The proton multiplicity n, -dependent average multiplicity
<n>ﬁAof the produced patrticles in hadron-nucleus collisions

<o =f, (@) (2

is expressed, within the frames of our working hypothesis,as:
CR(E. )>  =<m><n( oD A
n(E, } A m><ﬂ(q—';1—;)>hp, ‘ )

as it has been shown in part I and in our former papers/2/;
hA
above, at incident hadron energies B, and E, /<m> corresponding-
1y; <m> is defined by formula (5) in part I.

In fig,1 the quantity B, for the pion-xenon nucleus colli-
sions at 2.34~8 GeV/c momentum, determined by K.Miller, T,Paw-
lak, W.Peryt, J.Pluta, Z.Strugalski and K.Wosinska in the 26
and 180 litre xenon bubble chambers’®/ is shownjsolid line pre-
senis the Ra depandence on the incident pion momentum €,
predicted by formula (17). In fig,Z the quantity RA=REm is

Ey
d <n{——)> iti #
<n(By > and (m ) pp 8re quantities <n> and <n>hp, defined
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Fig.l. Incident pion momentum

P, ~dependence of the produced
pion average multiplication
for the pion-xenon nucleus
collisions. The solid line
superimposed on the experimen-—
tal data is calculated using
formula (17).
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Fig.2., Incident proton ener-
gy Ejp—dependence of the
quantity R =Ry~ for the pro-
ton-nucleus collisions in
photonuclear emulsions. The
solid line superimposed on

the experimental data’/8/ ig
calculated using formula (17).

presented for the proton-nucleus collisions in photonuclear
emulsions at various incident proton energies Ep=E;,,, + Expe-

rimental data are taken from the Busza's
It should be stated that the

is predicted by formula (17).

review /8/;50lid line

energy—dependence of the quantlty Rais described well quan-

titatively by our formula {(17).

The A -dependence of the quantity R, for the proton-nucleus
and pion-nucleus collisions at various incident hadron momenta
is presented in fig.3. One can conclude that formula (17) desc-
ribes quantltatlvely the experimental data for various nuclei

at incident pion and proton momenta 50,

10¢ and 200 GeV/c.

The proton multiplicity np—dependences of produced pion
average multlpllcltles <n”(npx>1n pion—xenon nucleus colli-
sions at various incident pion momenta, from 2.34~8 GeV/c,
are shown in fig.4. Experimental data, a), are the result of

1nvest1gat10ns performed by K.Miller et al.;

are piven by formula (3).

.. h . .. .
tities <n(2§5}>hN in hadron-nucleon collisions atIEh/<m>1nc1—

predictions, b),

In calculations values of the quan-

~

dent hadron energies are taken from the pion-xenon nucleus col-
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Fig.4. Proton multiplicity np -
dependence of the produced pion
average multiplicities <ng(ng)>
in pion-xenon nucleus collisi-
ons at various incident pion
momenta: a) experimental data;
b) predictions given by formu-
la (3). Solid lines are eye
guided. 0 s

1lu n,1lJ ] |.u n.,o
lisions with np=0 :it can be proved that such values are in
fact equal corresponding data from the elementary hadrom-nuc-
leon collisions.

The gray-track-producing particle multiplicity Ng~dependen-
ces of the produced shower particle average multiplicity <N >
in the pion-nucleus collisions at 20 and 37 GeV/c incident
pion momenta, for various nuclear targets, are shown in fig.5,
in its upper part/%; corresponding n, -dependences of the pro-
duced pion average multiplicities <n,>, at the same incident
pion energies and for the same target-nuclei, predicted by
formula (3), are presented in fig.5 as well, in its lower part.
It can be stated quantitative agreement of the experimental
data with the predictiomns given by formula.

Similar dependences of the average multiplicity of the sho-
wer particles <m > on the number Ng of the gray—-track-produc-
ing particles for the pion-nucleus and proton-nucleus colli-
sions in photonuclear emulsions at 200 GeV emergy of the inci-
dent particles/lo/are shown in fig.6. Solid. and dotted lines
are calculated by formula (3); they describe quantitatively
the experimental data as well. :
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Fig.5. Dependences of the mean number <N_>of fast
particles on the number Ng of slow particles in pion-
nucleus collisions at 20 and 37 GeV/c momentum for
various target nuclei, from the experiment of Faessler
et al/ 9/ upper pictures. Corresponding dependences

of the mean number <n, > of produced charged pions on
the emitted proton multiplicity n, predicted by for-

mula (3), lower, pictures. Lines are drawn to guide
the eye.

2.2. Produced Particle Multiplicity Distributions

The number N, of produced particles, called particle multi-
plicity, in particular the number n, of produced pions or the
number n, of produced "shower” particles characterizes the par-
ticle production intensity. The intensity distribution is de-
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Fig.6. Dependence of the mean 30 Y T Y
number <n_ > of fast particles
on the number Ny of slow par-
ticles, in pion—nucleus and
proton-nucleus collisions re-
gistered in photonuclear emul-
gsions at 200 GeV energy of
incident hadrons/19/ Solid line
is calculated using formula
(3} for the proton-nucleus
collisions for am average nuc-—
leus of A=66.6 and Z=29,3;
dotted line is calculated for _
collisions of pionsg with the 5| 4
same average target—nucleus.
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fined usually as the frequency f{N_,AE,) of events versus the
number Np of produced particles, when a hadron of an energy
E, collides with a target-nucleus of the mass-number A.

Within the frames of our working hypothesis this frequency
can be expressed as/®

<AD! _e
_ o=k T A ma
(N, AE,) =e m‘ia(ll— T o), @

where the meaning of the symbols used: m , <A> , <Ay> is as
above., The term pnﬁN }is the probability to appearbﬂ produ-
ced particles if m intermediate states decay ' 31mu1taneously
it is determined by the probabilities p(w, pV) , P(W),.. for
appearance ofu , v , w,... particles in decaying each of
intermediate objects created in hadron-nucleon collisions /el
they can be taken from hadrom-nucleon collision experiments
at E;/m energy.

In order to test formula (4), being the consequence of our
working hypothe51s, a series of frequencies f(n )af(Np.A E;
has been calculated for C , Al, Cu, Ag and Pb nuclei at
E, = 40 GeV/c momentum e/ ¢ rrespondlng experimental data exist
at P, = 37.5 GeV/c momentum /%, In calculations only k=3 terms
in formula (4) were taken into account /2/, Results are presen-—
ted in fig.7. It should be concluded that formula (4) recon-
structs qualltatlvely well the series of corresponding frequ-
encies received in the Faessler et al. experlment/Q/ the quan-
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Fig.7. Frequencyf(ns)=‘r(NP,A,Eh ) of the pion-
nucleus collision events with the multiplicity
hp=ng=Np of produced pions, predicted ?y formula
(4) - left; frequency f(n J=1f(N_) of the pion-nucleus
collision events with the multiplicity Np=N_, of
observed produced shower, particles, from the experi-

ment of Faessler et al.’%® -~ right.

titative prediction given by this formula does not differ by
much from the experimental data as well, especially at n <10.
It should be remembered that not all terms in formula(4) have
been taken into account; we expect this reproduction would
be better, if higher terms, with m>%, could be used.

2.3. Proton Multiplicity Dependence of the Normalized
Dispersion of the Produced Particle Multiplicity

The normalized dispersion Z of the produced particle multi-
plicity N we express as:
2 2.1
_ <D(Np»’ (<Np>,—<Np>.) /2
<Np > <Np>'
where instead of Np the produced pion multiplieity n, or
the produced "shower" particle multiplicity n, can be used.
Using the commonly known formulas for the mean value and
the dispersion for a distribution being a sum of some number
of statistically independent corresponding distributions, rela-

tion (3) in part I has been written, between the quantity
Z;aE,) for the hadron-nucleus collisions at energy Ey of an

Z , (5}

for the hadron-nucleon collisions

.. h
incident hafron and Z
hN(<m>.)
at energy E,/<m>0f the same hadron. Taking into account that
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of fast particle average mul-
tiplicity <Ng.from the expe- D2 4686 NI o7 < 88 wirn
riment of Faessler et al./9 b).

Zyny=kg = 0.576+0,008 = constants for any hadron energy/ll/
higher than nearly 1| GeV, we can rewrite this relation (3)
from part I as:

Z,, By ) = Ky, | i
V<m>
where <m>is expressed by formula (5) in part I; it is n, —de-
pendent, because A used in formula (5) in part I is n,-depen-—
dent, formula (i) in part I and our former papers /2— {The qu-
antity <m> is E, -dependent as well, by the Ej-dependence
of the mean free path <ip>.

In order to test formula (5°) the n,-dependences of Zya
have been calculated for the pion collisions with Pb, Ag and
Al nuclei at 37 GeV/c momentum of incident pion, and with Pb
nuclei at 20 GeV/c mome?tum, corresponding data exist for the
pion—nucleus collisions/®  Results are presented in fig.8,

It should be concluded that the distributions given by for-
mula (5°) correspond quantitatively to the experimental ones.

2.4, Pseudorapidity Distribution

It has been shown’2/ that the experimentally determined
average pseudorapidity distribution of produced particles in
colllslons of the plons with various nuclear targets at Py =

= 37.5 GeV/c momentum e/ ?an be recomstructed well emough by
means of 31mple formula’2/ from the pseudorapidity distribu-
tions of produced particles in elementary pion-nucleon colli-
sions at P, /<m> momentum; formula was derived in assumption
that in elementary hadron-nucleon colliajons particles are
produced through an intermediate object

We have shown/2/, as well, that the calculated n, -depen—
dence of the pseudorapidity distribution A<ns>/Apn for the
pion-lead nucleus collisions at 40 GeV/c momentum recomstructs

9
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qualitatively well enough corresponding Ng ~dependence of the
pseudorapidity distribu iond<Ng>/dp received from the Faess—
ler et al. experiment/% at 37.5 GeV/c momentum, fig.9.

2.5. Dispersion as a Function of Average Multiplicity
of Produced Particles in Pion-Nucleus Collisions

It follows from formula (5) and (5°) that the relation bet-
ween the dispersion<D>and the produced particle, pion for
example, average multiplicity <N, > in hadron~nucleus colli-

sions at incident hadron energy can be written:
. 1
<D(Eh)>11’A=\/a};;k°<NP(Eh)>hA . (6)

where the meaning of the symbols used is as in various formulas
above.

It should be amphasized that the total region of the target
nucleus, not only the core region/4/_shou1d be used here for
an estimation of the quantity <A> which <m>is depending on.
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multiplicity <n,>-dependence
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tions by formula (7).
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Fig.1l. Dispersion D as the
function of average multipli-
city <n>in pion-nucleus col-
lisionsfsf,Solid line - pre-
dictions given by formula (6)
for pion-carbon nucleus colli-
sions; dotted line - predic-
tions for pion-lead nucleus
collisions.

Fig.12, The dispersion plotted
versus the mean multiplicity -~
from the experiment of Abro-
simov et al./1%/ Dotted line -
predictions given by formula
(6) for the pion-lead nucleus
collisions; the straight line
corresponds to the best fit

to the world piom—-proton col-
lisions.

Using formula (6) the dispersion <D>p, «<D > as the func-

tion

of the average multiplicity <n_,> of produced pions in

the pion-xenon nucleus collisions at 2.34-8 GeV/c, and dis-

persions as the functions of the produced

"shower" particle

average multiplicities <N >=mn>=<n>for various hadron-nuc-

leus collisions were calculated and compared with the exist-—
ing experimental data’%$12/ £ig.10-12; the data for the pion-—
xenon nucleus collisions are taken from the above-mentioned

investigations of K.Miller et al.

3. EVIDENCE FOR THE INTERMEDIATE OBJECTS
It should be emphasized once again that all the simple ex-
pressions describing quantitatively many various characteris-
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tics of the particle production process in the hadron-nucleus
collisions are the consequence of the assumption that in the
hadron-nucleon collisions particles are produced through the
intermediate object decaying after some time r into observed
so-called "produced" particles and resonances. The lifetimes
of these objects are long enough them to be possible to leave
the most heavy parent nucleus, if produced on nucleon in it.

It can be concluded, therefore, that our working hypothe-
sis put forward in part I corresponds to the reality, and
we think that the intermeaidte objects exist in the nature.
They mediate the particle production in the hadron-nucleon
collisions.

In fact, in part I of this series, in analysing the rela-
tions between the intensities of produced pions and emitted
protons, we were compelled to state that the final many-par-
ticle states in hadron-nucleus cecllisions appear outside the
target-nuclei, and then to assume that the particle production
process proceeds through an intermediate objects. In this part
of our paper we have shown how it is possible to account for
corresponding hadron-nucleus data in terms of our knowledge
of hadron-nucleon collisions, if the existence of the inter-
mediate objects, through which the particle generation pro-
ceeds, is assumed. Presently there is no any other model
which in a convincing manner can account for all those hadron-
nucleus data in terms of our knowledge of hadron-nucleon in-
teractions; the model presented in our previous paper’/#/ based
mainly on our working hypothesis formulated in part I as well,
allows one to express the relations between the characteris-
tics of the particle production process in hadron-nucleus and
the particle production process in hadron-nucleon collisioms
by means of simple formulas giving predictions which agree
well enough with existing experimental hadron-nucleus data/%/

All these, above presented, arguments may be treated as the
evidence for the existence in the nature of the intermediate
objects taking part in the particle generation process. We
propose to call these objects GENERONS.

It is of great importance to discuss now various proper-
ties of the intermediate objects. Let us start to do it in
the next section.

4. PROPERTIES OF THE INTERMEDIATE OBJECTS
In this section, we intend to discuss properties of the in-

 termediate objects. The purpose of this discussion is not to
‘give their exhaustive and final description, but to look at
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all sides of the problem, to sum up the mostly evident expe-
rimental information about these objects, and to state, as
correctly as we can now, whether they can be treated as indi-
vidual newly known microobjects, like commonly kmnown reso-
nances for example, or not. It should be unbiased free dis-
cussion; we will try to avoid any prefabricated structures,
limiting ourselves to the facts following from various expe-
riments. Some of properties of these objects are assumed in
our working hypothesis; we found to be necessary to point

out them explicitly here once again.

4.1. The Mass

In general the scattering of two strongly interacting par-
ticles may lead to several final states observed in experi-
ments, differing in numbers and kinds of the particles emerg-
ing, and, therefore, in various quantum numbers. But, as we
have seen, the results of experimental investigations of the
particle production mechanism prompt to us that the observed
final states are in fact a result of decay of some interme-
diate objects; they can be "observed" using nuclear targets
as "detectors'". When these objects, of some definite intermnal
energy, decay into secondary objects of less internal ener-
gies they emit the 'quanta' with substantial mass: mesons, re-
sonances, etc. It could be reasonable to attribute appropriate
mass to the intermediate objects, like it is commonly practi-
ced in the case of the resonant states. Probably, some of the
simplest resonant states registered at yet in various experi-
ments are in fact some of the intermediate objects, in many
cases. It is reasonable to expect that the intermediate ob-
jects, in general, belong to a family of such objects with
a discrete mass spectrum, or, correctly - with a discrete in-
ternal energy spectrum.

4.2. The Electric Charge

Depending on the electric charge of the collising particles,
the intermediate objects may be of neutral, positive or nega-
tive electric charge.

4.3. The Baryonic Charge

Depending on the baryonic charge of the particles creating
the intermediate objects, they should be of 0 or 1 barycnic
charge.

13



4.4, Various Quantum Numbers

A major property of the particle resonant states, found
until now, is that they all are eigenstates of certain sym-
metry operators: spin, isospin, strangeness, parity, G-pari-
ty, etc. Per analogy, it is reasonable to think the interme—
diate objects are of such property as well.

The quantum numbers of the intermediate objects may be de-
termined in principle in studying the particle production
process in the elementary particle-particle collisioms.

.

4,5, The Lifetime

In the light of our experimental results the mean lifetime
r of the intermediate objects generated in hadron-nucleon

. 2R . .
collisions is no less than T=— D where Rm 1s the radius of

some of the most heavy nuclei. If ¢ = 3-100em ¢t . R,=
= 13-107'%m, we have r larger than about 10-22s,

4.6. Decay Modes

The intermediate objects may decay into finally observed,
so called "generated", particles in various ways; different
channels can occur with various frequencies. They can decay
into the well known resonant states as well.

Taking into account the order of the lifetime value, it is
reasonable to think that the decays of the intermediate objects
are caused by the strong interactions, But, some different
kind of forces is not excluded now.

4.7. Behaviouxr of the Intermediate Objects
in Their Passing through Nuclear Matter

The pion—xenon nucleus collision events were observed in
which the incident pion undergoes the deflection only with-
out the particle production, in accompaniment of some numbex
of emitted protons/}324/In such cases the deflection angles
O <150 degrees are presented onlyﬁéﬁﬂﬁs fact has been tre-~
ated as an indication that the particle production takes place
in rather central hadron-nucleon collisions and the interme-
diate objects produced move along tha collision line which is
the incident hadron course, Because of relatively low confi-
dence level of corresponding data, a sample of nearly 1000
event was analysed only, this property of the particle produc~
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tion process has been treated as the fragment of our working
hypothesis, in part I.

In moving through nuclear matter the intermediate object
behaves itself similarly as any hadron.does it; it indergoes
probably all the processes assumed to be peculiar to any had-
ron traversing a laver of nuclear matter/15/In particular, it
can produce new intermediate objects in colliding with the
nucleons inside the target nucleus.

In order to explain the experimental data presented in
figs.1-12 we were forced to postulate that in such production
process an incident intermediate object transfers a part of
its internal energy to the newly produced intermediate object.
We are inclined to think that in result of the collision of
the intermediate object with a resting nucleon two interme-
diate objects emerge being in average of the same internal
energy.

5. CONCLUSIONS AND REMARKS

Qur considerations and experimental results presented in
both parts of this paper allow us to state: the particle pro-
duction in hadron-nucleon collisions proceeds through the
GENERON - an intermediate object which can be treated as a new
kind of microobjects, like the well known particles and reso-
nances. The observed in hadron-nucleon collision experiments
many-particle final states are the result of the decays of
the GENERCNS into rescnances and particles.

Additional evidences are desired, from clementary hadron-
nucleon collision experiments mainly; investigations of the
jet structure’/18/ should provide appropriate data.

The nature of the intermediate objects will be the subject
matter cf the next III-th part of this work, Various ideas
concerning the particle production mechanism shall be consi-
dered from this point of view. In particular, the idea of fi-
1eballs reviewed in Miesowicz work/17/ and the idea of the exci-
ted nucleon discussed in Weisskopf papers’18/ shall be widely
analysed.

REFERENCES

1. Strugalski Z. JINR, E1-80-548, Dubna, 1980.

2. Strugalski Z. JINR, E1-81-154, El-81-155, E1-81-156,
Nubna, 1981.

3. Strugalski 7. JINR, E1-80-7%9, Dubna, 1980.

4. Strugalski 7., Pawlak T. JINR, E1-81-378, Dubna, 1981,

is



12.
13.
14,
15.
16.

17.

18.

16

- Famino V. et al. CERN-HERA, 79-01, 79-02, 79-03, 1979.

Busza W. In: High Energy Physics and Nuclear Structure,
1975. Santa-Fe and Los Alamos, AIP Conf. Proc. Wo. 26,
pP-211; Acta Physica Polonica, 1977, B8, p.333.

Schmitz N. Acta Physica Polonica, 1973, B4, p.689.
Kanarek T.I. et al. Int. Conf. on High Energy Accel.

and Instrum., CERN, 1959, Proceedings, p.508; Kusnet-
sov E. et al. Instrumentation and Experimental Technics,
Russian PTE, 1970, 2, p.56.

Faessler M.A. et al. Nucl.Phys., 1979, BI57, p.l.

Andersson B., Otterlund I., Srenlund E. Phys.Lett.,, 1978,

73B, p.345.

. Wroblewski A. Acta Phys. Polonica, 1973, B4, p.860;

Proc. 8th Int. Symp. on Multipart. Dynam., Kayserberg,
1977, p.37.

Abrosimov A.T. et al. Nucl.Phys., 1979, BI158, p.23.
Strigalski Z. et al. JINR, E1-11975, Dubna, 1978.
Strugalski Z. et al. JINR. E1-80-39, Dubna, 1980.
Strugalski Z. JINR, E1-80-216, Dubna, 1980.

Sosnowski R. Proc. 19th Int. Conf. High Energy Phys.,
Tokyo, 1978, p.693.

Miesowicz M, Progr. in Elem. Part. and Cosmic Ray Phys.,
1971, 10, p.103.

Weisskopf V.F. Science, 1965, 149, p.1181; Scientific
Mmerican, 1968, 218, p.15.

Received by Publishing Department
on August 25 1981.



