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1., Introduction

The multi-particle production 1s the main process at high
energies accompanying the collision of hadrons. However, there
13 no 80 far a common viewpoint as to its development., Abundanoce
of theoretical models for its interpretation is explained at least
by two reasons: the absende of the consistent theory of strong
interactions, and essential multi-particle character of a
produotion act. Thus, at the present stage it 1s important to
select the most realistic models, The study of the development
of the multi-partiocle production in the hadron-nucleus
int eractions is of importance too. The main and qualitatively
new faot in this ocase 1s the space-~time proximity between the
aots of generation and resoattering of the produced system on
the nuclear nuocleons, One may hope that as far as the models
differ in desoribing the initial stage of the process, they
will lead to different results for the multi-particle production



of hadron-nucleus interaotions. These hopes are grounded; the
investigations of multi-particle produotion in nuclear matter
have already resulted in oritioal situation with abundance of
contradlotions between traditional representations based on the
cascade sohemes and observations,

These disorepanoies have been mentioned in a large nunmber
of papers ( see, e.8e 192 ). The most serious facts are the
followling:

1) It appears that the mean value of the inelastioity
coeffiolent <K for the multi-partiole production on
the hidrogen target and on oomplex nucleil slightly
differs and is praotioally independent of the number of
slow partioles ( /24 ) aocompanying the prooess y4 .

11) A surprising faot is the approximate invarianoce of the
mean transverse momentum of produced particles </O>with
respeot to the nucleus size > .

1i1) The absence of the dependenoe of the ratio of mean
multiplioities on nuoclei and hydrogen target on the
energy ( E > 100 GeV) 1s determineds

iv) The ratio ‘Z)z/<lls> is also independent of the number
of h- partioles., In the models based on the assumpt—
ion that the multi-partiole production in nuolear matter
consists of a number of independent acts, this function
must fall rapidly 6 o

v) The mean multiplicity depends weakly on the atomio
number <MD ~ A%, o of the order Tourst0.06

vi) The data on the angular distribution of particles
produoced on a nuolear target are very important. Thelr
number in the forward oone oorresponding to 9437
in the elementary act does not depend {on the energy
(~ 7, ) transferred to nuoleus = ,

vii) Finally, the ratio of multiplioities at different but
sufficiently high energles 1s gpproximately independent
of the energy transferred to nuoleus and equals that for
the multi-partiole produotion on the hydrogen target at
the same energies !

From these faots it follows that as far as the oasoade
schemes are based on the assumption of the instantaneous produc-—
tion of real secondaries, thelr difficulties fall to favour

o gl

one-stage models of the elémentary act. This is just a positive
result of a great amount of papers of this trend.

Thus, the previous investigations of the hadron-nucleus
interaotions lead to the necessity of taking into account the
space-time peouliarities of the prooess development,

Apparently, some first papers pointing out the importance
of consideration ofthe oreation delay are 9,10 « Then 1, under
the assumptlon of the diffraotion mechanism of hadron excitation
and 1ts deoay beyond the nuoleus, estimates have been made. These
estimates showed that 1n this oase the dependence of multi-
DPlioity on the energy and the mass number of nucleus-target is
considerably improved as compared with the results of cascade
schemes. The authors of the paper 11 made a further step: the
diffractionally excited hadron may increase its excitation
energy in subsequent interactions with nuclear nucleons, Both
1n/1/ and 1n/11 the oross -section of the resonance-nucleon
inelastic interaction was assumed to be equal to the known
value for usual hadrons O;:::: 20 mb or Cﬁéz ~= 30 mb,

The results of these papers inspite of theilr qualitative
Preliminary character ( they relate to the fragmentation
region only) are very interesting since they certainly demonstra-
te the necessity to take into account the space~time relations
when describing the produotion in nuolear matter.,

However, to interprete the above presented facts, the
considerations of the mentioned papers are insufficient. Most
probably that the model of one—~dimensional "oascading" energy
flux, widely dilscussed reoently ( e.g., allowing a number of
independent production aots in matter, it enoounters the
diffioulty of explamation iv ) 22© ), 1s, also, insufficient.

Below, we shall briefly desoribe the plcture developed
in /12-18/ which 15 as a whole oonsistent with experimental
data. We shall, also, make some conclusions,



2, On the Formulation of the Model

Apoording to this pioture, one should give up the assump—
tion that the "leading" partiole ( or rather the system) arising
in the average aot of multiple production in subsequent colli-
sions with nuolear nucleons can induoe the multiple process
with usual intensity. Otherwise it 1s diffiocult to explain the
faots mentioned in the introduction ( #, #7Z — ¥¢ ), One should
consider that i%he leading® particle just after the multiple
generation act becomes unable to interact actively with
nuoleons: the nucleus for it beoomes, practiocally, transparent.

Note, that even before the majority of the polnted out facts
were stated the 1dea of possible sharp change of the lecading
system propertles has been proposed by a number of authirs/ 9‘21/
For such a state, the terms "bare®, "cut" are usel.
This state 1s assumed to be, generally speaking, excited. The
time neoessary for the "cut® hadron to restore its proper
equilibrium field slows down ( 13 retarded) by the Lorentz

4 faotor ( whioh is usually, very high). Thus, as the first
approximation 1n /12 18/ it is assumed that the inelastic intera-
otion of a leadlng particle ( system) with nucleons may be
neglected.

To describe most of the produced partiocles ( plonization
part of a spectrum} we keep to the following considerations.

In the elementary act there oocurs high energy release in the
volume not exoeeding the Lorentz oontracted nuoleon

volume, The produced hadron system is at first expanding

with the velooity olose to the light velooity,ﬂand after
reaching the definite energy density it disintegrates into
separate partioles, Most probably, that in the expanding phase
due to the presenceof a strong interaction in the system,
these particles cannot be separated ( this assumption is a
basio one in some concrete models of multi-partiole produo-
tion /22/ .+ Thus, over a period of expanding it should be
considered as a whole , As most of the produoed partioles
are C-mesons, then the deoay radius of the system should be
approximately equal to

g, = /{% < @

where A4, 1s the 7 - meson mass, and <72,> is the mean multi-
plioity in the elementary act. The state of the hadron system
in its expanding phase we ocall a oluster.

Henceforth taking into oconsideration the comparison of the
observed data ocorresponding to the inooherent processes with
large energy transfer to the nuclear matter ( up to 3.5~4.0 GeV),
we shall desoribe the cluster~nucleon interaction in temms of
the cross seotions, but not amplitudes.

Further, we should expect that like in the colllsions of
the known hadron, the mean-transverse momentum transferred
in the oluster-nucleon interaction 1s muoh smaller than the
initial one., Thus,the motion of center of cluster mass may be
considered to be rectilinear. Since the de Broglle wave length
of oluster i1s Muoh smaller than the internucleonic distances,
this motion can be determined by classical equation.

At high energies the nucleon wave length in the cluster
rest frame is also very small ( X <<, ) . Consequently,
one oan calculdte the cross-—section of the cluster-nucleon
interaction in classical 1limit,

Let us proceed to the equation system of the cluster
motion in matter. They can be presented in the dimensionless
form:

sy = (5 { e =1 (2a)
Dr = L () W — - ”'ﬁa;)[ﬁfﬁ](z b)

where

oG)=E£(5)E @ H(¥) = E(E)/E (Y,

3 F 3/ £ 6]
= (2-2.) W/'°£"§a/ , S = VTP E )
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L = & <k pEt (2
Besldes

p(E) = KD y(¢), O

i.e., (4) oonnects the total cluster energy with its mass.

The meaning of the equations and notations are as follows.
£ 1s the total oluster energy, &, 1s the inner cluster
energy, " 1s the Lorentz~factor of its motion in the
laboratory system. &2, 1s the point of the productlon act,
= 15 the coordinate along the cluster motion ( see Fig.l)/

1s the nuolear matter
density, € 1s the mean
energy of recoil nucleon after
its oollision with the cluster ,
%o 1s the range of nuclear
foroes in the nuoleon-~oluster
system in the moment of cluster

produotion (%, = #//,c)_

The motion of a oluster in a nucleus.

The equation (2a) oonneots the energy loss of the oluster
per unit path with the cross seotion O;IA, of its interaotion
with the nuoleon ( G’KIA, is proportional right hand side 2a).
The seoond term in braokets represents the c\tange of the
transverse duster sizes as a result of its expanding with near
1ight velocity ( see /23/, P+75), taking aocount of relativis-—
tio retardation down of time ( by analogy with the oonsidera—
tion 1n 720/ y, .

In the second equation (2b) <K> , o ,
are the mean value of the inelastloity ooeffiolent, the total
inelastic oross seotlon, the total oross-seotion, respeotively,
for the oluster-nucleon interaction. The oombinatlion of these
quantities, put in round paranthesis we shall oall the

o tot.

inelastiolty parameter. The expression put in paranthesis in
(2b) and multiplied by £, (o) 4is the kinetic energy of the
cluster oollision with the nucleon in the o.m.s.

Thus, the seoond equation desoribes the change of the
cluster internal energy ( which can be identified with mass up
to rather high energles) per unit path, caused by its successive
inelastio ocollisions with nucleons. This change is proportional
to the number of oolllisions and to the mean energy release in
each of them,

4, In fig.1l the cluster production is localized. It mecans that
the space region of its production is much smaller of the
nucleus sizes, Let us estimate the scale of thls reglon. The
mean energy ( in o0.me8.) for the cluster production
x <Kuywd \/2mc*E, We obtain from the uncertainty relation
that 1t is released within the time interval AL=4 KK, D\ 2mcts,
and, consequently, the dimension of the reglon 1s of the order

atzcat = he SR>V 27c2 | on the other hand, the distance
between the nucleons ( in the same system) 1s of the Y%, Iy =

~ ¥ /\/}:"L_/:Zn?order. The ratio of these quantilties is

7c

= 0,1 < 1 fkwyzay-os)
(%)

Az (aly) =

Hence 1t follows the possibllity of localizatlon of cluster
production in the nucleus, It may be consldered that it is
produced under the collision of the primary hadron with one of
the nucleons ( from (5) is seen that at very small values of A
the localization is impossible and the process 1s @&veloped

in the range of nucleus silze order).

2. From fig.l, 1llustrating the motion of the cluster
produced near ¥, 1t i1s evidently assumed ( as
well as the equations (2a,b) that the cluster decays beyond the
nucleus, What energies does 1t hold for?

It 1s reasonable to define the time of cluster decay as
AT =2 ) ms /A.Durlng this time its path equals %-%, % AT, ¢ =
=~ %y Yerms . The mean decay radius Ty 1s estimated by the’
relation (1). Since the mean multiplioity < /s> =2 <K,, >yVome’s 4€,>



(\’e;z_,,,,‘ ~ 0. 45— 0.50 GeV)

2-2,=C = % :)/3 . (<K, >~ a5/ (6)

At £, = 10 GeV from (6) we obtain Z-Z,= 5.2 fm, Taking
into account that 1n the act, the oluster is produced at the
distance A= L/‘)OO‘W‘: from the forward boundary of the
micleus, then A+ (z-2,) = _Z R , where R 1is the
radius of photoemulsion heavy nuclei, In fact, such an approach
at £, = 10 Gev is also justified for the paths Z-Z,=< 2K,
This 18 due to the nuclear matter reaction to the oluster moving
inside it which prevents 1ts rapid decay ( see /15/ )+ Thus,
the lower 1limit of applicability of equations {2a,b) is near
' E, = 10 GeV. It 1s yet difficult to estimate the upper limit.
Une may only suppose that the given scheme is valid without
conslderable changes up to energies at whioh the pionization
part of a spectrum may be ( or effeotively) desoribed at least
approximately in the framework of one cluster produotion,

3. The equation (2b) is written under the assumptlon that
the energy released during each collision of the
cluster with nuoleons increases its internal energy £,
In favour of such a solution we give the following arguments.
When discussing the possibility of the mechanism of hadron exci-
tation 1in paper the conditions of its realization have
been formuwlated:

[(E2)*- &2 ](2E)7 < pr &

where /5;*"50 1s the hadron excitation energy as a result of
inelastic collision, The estimate with the inelasticity para-
meter for the known hadrons shows that the condition (7) is
fulfilled 1n most of the collisions of the oluster with the
nucleon, |

The previous argument explains the reason of energy release
locallzation 1n one of the colliding partners, but gives no
preference to the cluster over the nucleon, However, in favour
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of localization in cluster one may glve an argument based
on the analysis of the experiments on the 60 GeV meson-
=nuoleon interaotions /24/ o« It gshows that in the ceses which
may be interpreted as exoitation, 77— meson is exclted with
probability by an order higher than the nucleoﬁ. In the mean
nucleon-nucl eon interaction (<X..,> = 0,¥-0, S') s there are
mainly produced the plonization clustexy the excited "hot" systems
in the continuous spectrum, It is reasonable to assume that
relative probability of their excitation in the cluster-nucleon
collision 1s not smaller,

Thus, besides a natural wish to simplify the problem
one may glve objective arguments allowing to describe the
cluster-nucleon interaction as the two-particle ocne.

Equatlon system (2a,b) includes only two essential pazra-—

meters: <& i1s the mean energy of recoll nucleonsy and
L
<Kx> 5‘:.,:),(” is the inelasticity parameter of the

oluster-nucleon interaction. They were defined in /12,14/ .

The parameter & = ( 0.12-0,14) GeV corresponding to the

mean energy of g— particles ( it 1is almost independent of

the initial hadron energy). The quantity (<K >-L = o_,ht v =020z
This value results in  satisfactory agreement in the <na> s -
correlation at E = 22 GeV. In all further calculations both

the parameters are supposed to be known and equal to the

polnted out values.

3. Comparison with Data of the Multiple Production in the
Hadron-Nucleus "Interactions

The vallidity of the presented plcture should be verified
by comparison with the experiment.

We will not discuss the detalls of the solution of
equations, its connection with the observed gquantities ( 7%, ’3;
and so on) the averaging over the impact parameter and the

-18,
cluster production coordinate. They are explalned in refs.’/.'L2 1 /.



3.1. The interpretation of faots stated in Introduction

Let us begin with disoussing the gbove mentioned facts.

The absenoe of considerable differenoces in the average value of
inelasticity ooefficient for the prooess on the hydrogen
target and on complex nucleli (1) 1s trivial from the viewpoint
of acoepted hypotheses. Really, the inoldent particle initiating
the multiple generation aot on one of the nuclear nuoleons

in the same way as on the hydrogen—~target oreates "leading
partiole'w:h}ch interaots weakly with the nucleus. Thus the mean
value of energy for the production of new partioles should be
approximately the same as in the case of hydrogen target.

A direct consequence of initial assumptions 1s also the
invariance of mean value of the transverse momentum of produoced
partioles in the elementary aot and in nuclear target (11) ,

It 1s very well known that < [°.> 1s praotiocally
unchanged in a very large energy range of oolliding particles,
including aocelerating and cosmic regions, From the viewpoint of
the accepted ploture, this faot is completely determined by the
cluster decay dynamios and is independent of its mass. Thus,1t
is quite matural that the cluster produoced and “overgrown?"
inside the nucleus, will obey this rule as usual when decaying
beyond the nucleus, This faoct which defles desoription from the
viewpoint of models assuming instantaneous production of
secondaries ( due to the effect of multiple soattering) is very
simple in the considered picture.

The comparison of caloulation with data for the IEE,,,
ratlo of the mean multiplicity of particles s produced
in the nucleus and in the elementary aot at high £,
is given in fig,2. There 1s no dependence o& the ratio on energy

EP e In this case the solution
of the system of equations

Ri€w) -
: ‘;/vl/' (2a,b) permits a simple qualita~
N - tive analysis as at high F A
“ ,/// 4 it 1s ™unooupled®. (One may
)t ﬁl_m_) neglect the expansion terms),
. VY Then from (2b) neglecting the
2 arned o

x '° term  snc? SE, (o)
Fig.2 The ratio R (£p). '

12

using the definition of its quantities, and passing from ;
to = s We obtain

Aty = prat (K> T ), (KRS ) .

Since the quantities of (8) are praotically independent of the
energy EP up to this accuracy we have

% LNy = M <8P/ = Conet (E.), (9)

where <%> ~ 1s the funotion ¥ , averaged over the impact
parameters and the points £, of cluster production in the
nucleus,

Henoeforth, .using the relation between /% and /2540
( (21) 1in 714/ ) and the definition of dispersion, one may
show that in the framework of the aooepted picture the following
relation

( &_ 1s the dispersion in
2
2 2, the elementary act )

—~—

ST <A, (10)

2z
holds , i.e., the function R/ x> 13 independent of
magnitude of oluster path in nudleus, consequently,. of the
number of /2, (¥v/ , This oonclusion is oorreot 1if the leading

hadron " interaction 1s neglected. Flg.3 presents the results
. 2 2
for the funotion D=/ >*

By polnts we denote the experi-

) “% nental data, a solid line
oy } corresponds to relation (10),
I $ i 4 and the dashed line 1s the
i R result of calculation of this
v R T function by the Gottfried model
° g ° - A Y /2/ + Earlier /8/ 1t was

emphasized that these data are

2
Figed. %2/4"57 as a function of 2, .,

13



diffioult to explaln if one keeps to the models assuming the
presence of a number of independent production aots.

The A — dependence of the mean multiplicity <tesy (V)
(v) can be obtained by direct calculations, then approximating
the results by the function of the form ~ 4% « Fig.4
presents such an approxlmation with o = 0,12, The experimen—
tal points are taken from ref, /25/ « The initial protons had
the cnergy £, = 70 GeV. Close
results are obtained by evaluation
of experimental data at

£, = 200 Gev /26/ .

The absence of the dependence
of the number of & — particles
Fige.4 . A~dependence (v1) in the forward oone on ry

of Nng>. (1.e.y on the cluster-path) is

easily explained in the framework of the developed model.
Firstly, the oontribution to the forward cone 1is glven by fast
particles produced during the decay of "the leading system®
which interacts weakly with the nuclear nucleons, Secondly,
the integral contribution of particles ( the cluster decay
products) to this cone is also independent of Ly
( see /13,14/ ) The latter can be qualitatively explained by
approximate compensation of two effects, On the one hand
the Movergrowing" of the cluster results in decreasing of its g
( 1.e.y increases 8’}1 )e On the other hand, "overgrowing"
leads to the increasing number of §— particles, in the
changed angular interval.

At last, consider the relation (vii). It is reproduced
by the numerical results, However, an approximate result for this
relatlon 1s possible in this case also ( see ref, /147 ). At
high energles, the following equatlon from the system (2a,b) may
be obtalned

o
A o ~ (<K>_—t7t)’,v pprcZ
e e (S

The right-hand side of (1f) 1s the same at different
energies with an aoouraoy up to amall term s ci/E /o),

Thus we have:
‘/’Z.\' (é/—".t) — <n’-f>,<y> (E/Z()
a2 (Ep,) <%, (£p.)

henoe 1t follows the relation:

(12)

/s (E,-o‘ )72 (&;Oz) = <>, (5/04)/(/%20/0 (£, 2 (13

( The additive integration oonstant is equal to zero). This

relation has been experimentally determined for E,';_‘——- 200 GeV,
= /8/ = —

£,,=T0 GeV and £p, = 300 GeV, £Ep, = 200 GeV

i ref,

3.2, Differential oharacteristios of relativistic particles

The conslidered model does not pretend to describe the
dynamics of cluster state decay into separate partioles. It only
assumes that, e.g.y, the distribution of /‘_'(/Z.r) over the number
of relativistic particles corresponds to that of produced
olusters over masses. Thus, the distribution of /A (“25) in
the hadron-nuoleus interaction i1s determined by the distribu-
tlon of F, (%) in the elementary act /17/ :

£(ns) = ea 9(0]-//[[ V3 /»e(e/ a4

The quantity /e/f’/ 1sthe factor of growing multiplicity

with 1lncreasing cluster mass, 0/1{ 13 the element of the

nuclear volume oorresponding to equal cluster paths L’y(f/

is the factor of "shading® of </ —layers of the nucleus.

A1l these are determined by (21), (22) and (23) in ref, /14/ o
The distributions of / ,, (/%)  on light nuclei and of

,/54' P (’ts) on heavy nuclel of photoemulsion at EP= 200 GeV

is'presented on fig,5. The experimental data are also presented

in fig.5 / + Obviously, at small /2 ,(14) oannot. be

used as the production mechanism 1s non-cluster here, but the
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It 1s interesting to consider the behaviour of F(c}/
in the range of smal) engles. It was invesastigated in refs./3o’3;/
Fig.8 presents the experimental results for the ratio

,'ZC}'M.”_) :L?‘? ((7/»9 / f‘:?:o[a"/% for two nuclear groups

of photoemulsion at EP= 200 GeV /30/ « A rough theoretioal
evaluation of the functlon =& (;M;n) under the assumption of
absence of the leadlng system interaction is presented by
smooth curves., Suoh results are obtained for the 7 + 5w -inte—
raction ( E,,-j 60 GeV ) /3x/

-4 e
<ny> = [ G ) HOAV] JE Gapyae et .

r(":)

<

E3706ev; 4,8 o

0}
Z(Yoin) Note, that for 4] EP=706¢V;
20 J»«'n' approximately ﬂa 8~
9 corresponding to x.} 4 5 !
~ ¢ L) [
s - ha.lf-angle, 2 ~ 1. & 10 & 20 * { /L’
) \} This refleots the faot o 5 70 75
, h (vi) which has been
o {- -
considered above, Fig.9. The <"’J>'"s oorrelation, Fig.10. The (ns>-'la corre—
) lation .,
05
Figse 9 and 10 present the experimental /25/ and theoretical
2 results for the oorrelations <h'8> -Ng and </ %> —
at EP= 70GeV, A satisfastory desoription of these characte— .
— /26/
Fig.8. The distribution 3 (?1»“‘»‘) . ristics is el s obtalned for the process at Ep = 200 GeV .

Fig.ll a,b 1llustrates the oorrespondenoce of theory with
experimental data on the distribution of 5 (V) at
Ep, = 200 GeV in the oase of light ( fig.a) and heavy (fig.b)
nuolel of photoemulsion /26/ « The dashed curve 1n fig, lla
ocorresponds to 7 +C’? at £, -= 40 GeV, and, also, glves
a satisfactory desoription of experimental data, obtained when
irradiating the propane chamber /18/

Hence, there follow two interesting peoullarities of the
prooess on nuclel, The firat one is seen from the data in fig.lla:
the mean value <I'La > is praotioally oonstant in a wide
energy interval. The second peouliarity 1s the dependenoe of
<na> on the mass number of A-target at the same energy. The
comparison of the data in fig. lla,b) leads to the following
approximate dependence:

3.3. The correlation relatlons and the nucleus-~target response

Obviously, the characteristics connected with nuclear
response to the development of multi-particle ;(roduction in it
are the important points 1n testing the validity of the model,
To such characteristics we may refer the data on the correla-
tion between the number of - and 3— particles, the distribu-
tions over the numbers /z, » the dependence of <22, >

on A and £ since g -particles are the nucleons

being direotly collided with the cluster, The model allows one
to find also these quantities by solving system (2a,b) . Thus,
by analogy with derivation of relations (14) and (15), 1t 1s not
difficult to obtaln for the (/23> — 7%¢ - correlation the formula




s é 2/
g >~ A% = AT

In oconclusion we
shall comment the final
Flry) @) CHo , Ea0e¥ stage of nuolear response
to the multi-particle-.
R T 4 production in it: the
emission of b-partioles.
Naturally, in the average
act of interaction (only
several b-particles
correspond to it) the
connection between the

M nucleus excitation and

~——

5 z P2 3 7 o T wA b-particle emission is

Fig.11, The distribution F(Ng). very complicated, This
stage 1is usually
described by the evapo-

ration model, In the cases of production of the large number

of A — particles ( ny = 2y + g ), when the nuocleus is

almost completely destroyed ( this phenomenon is imvestigated

in the experiments /32433/ )s the evaporation model is not

applicable. In ref, /15/ the disintegration of nuclei has been

studled on the basis of the considered model with the only

addition: in the nucleus the collective excitation of the

shook wave type beoomes possible at sufficiently large parth

of the cluster . In the framework of such an approaoh one

may explaln allthe basic fcatures of the effect,

In this connection we should lilke to point out another
interesting fact shown in fig,12 /4/ « This 1s an approximate
invariance 0f the integral distribution £~ (/¢ >) in a
wide energy interval, Taking into acoount the results of ref.cls/
we assume in the first approximation, that ;{.-partioles are
mainly nucleons in the Mach oone ( see fig,l) in which the
shock wave front is propagated. Its angle is mractically

%[ F1ry)

"

independent o:?/ersl7rgy
Fln>) ( see ref, ) and

that leads to the inva-=
I N « 16 GV riance of F//‘l¢>) o And
F\\* I S what is more, actual
01000 -o-F' oalculation performed in
{\\\¢ this approximation,
{K\\ reproduces oorreotly the
Y/ form of /A (#4>)( the
s80lid line in fig,12),
\\\ Thus, the evaporation
‘,J ?‘\ 2 mechanism is most likely
RS 06 é00 the oorreotion one to

the basic colleotive
Fig.l2, The integral speotrum F(Nn,>). mechanism of nucleus

disintegration.

4, Conclusion

In Sect.3 by a large number of examples we have compared
the experiment with the model ( Sect.2) whish main elements
are oonstructed by taking into account the space=time development
of multi-particle production, A wide range of qualitatively
different manifestations of the prooess ( integral, differential
including the nuclear response) 13 in agreement with it. Now
we formulate briefly the most interesting results.

4,1 A good correspondenoe to experiment testifies the
valldity of the hypothesis acoepted in this model:

a) The majority of the produced particles is determined
by the decay of intermediate state : the oluster. The independenee
of a number of results of the cluster mass explains &vidently
the absence of definite isolation of partiacles in the given
state of the process,

b) The leading particle ( system) produced in the average
aot of multiple production interacts weakly with the nucleons
during the time interval of nuolear order.
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. 4.2, As far as the hypothesls on the hadron oluster
production does not contradiot the facts

a) the models of the elementary aot assuming the develop—
ment of the process 1n two stages have the advantages oompared
to the single-stage ones.

b) Among the models of this class those are less grounded
which do not take into aocoount the expansion of the system in
the predisintegrating phase /34/ .

4.3. And what is more, further application of the hadron-
-nucleus interaotions in the discussed trend oan give more
valuable infofmation necessary to lmprove and define moxe
accurately the models.

To illustrate this, we lndicate some interesting points.

a) In one of the first attempts to obtain actually the data
on the 0" cross-seotion of the leadinf partiole (system)
inelastic interaction with the nucleons /18/ in 7 +c”?RR
( Ey- = 40 GeV) we have obtained the estimate:

" < ;i-ot'"‘ : (19)

If this result is not disproved it could indicate that the
leading hadron is not only "cut" ( in oonfiguration sense),
but loses, to a great extent, its proper - fileld.

Note that this effect may be explained in terms of the
parton model also /35/

b) A1l the results of section 3 have been obtalned at the
same value of inelasticity parameter

(<K> e ), = conet (Ep) .

A qualitative analysis of this peouliarity also leads to
some interesting properties of the oluster hadron matter, For
this purpose we consider the olusters produced in the average
aot at two sharply different energies of the initial proton,
€e8ey £, = 20 GeV and £,= 200 GeV. Thelr initial masses
differ, roughly speaking, by a faotor of three,

£, (£,= 200 GeV) =  3£( £,=20 GeV). Let us oonsider
the oluster-nuoleon interaotion in the rest frame of the cluster,
Theny in the oase of the same radill, these clusters are
oharaoterized by different density,

The oonstancy of inelastloity parameter of the K -4 —
interactlion means, in terms of the optioal model, that both
olusters Yabsorb® the inoident nuoleon flux with the sane
probabllity. Henoe, the speoifio Mabsorbing® ability ( per unit
mass of the oluster) of a more heavy oluster is by about a faotor
of three smaller than that of the light one., Thus, the hadron
matter of the oluster with lnoreasing energy, at which it is
produoed, is "lightening®: the probability of inelastic processes
at the collision of the nucleon with the oluster mass element
deoreases,

Thus, one may hope that the study of multi-partiole
produotion in nuclear matter will be useful for undexrstanding
some important aspeots of the dynamlos of strong interactions,
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