


Sy

. INTRODUCTION =~ =

In studying experimentally the hadron-nucleus collisions by means of the

180 litre xenon bubble chamber [1—3], it has been concluded that the particle

creation proceeds through some «intermediate or excited state» formed in some

_hadron-nucleon elementary collision inside the target nucleus; this «state»
*tellows the incident hadron course [1]. P TR E T 4

Further our investigations of the particle production precess using nuclear

targets [4—01] supported our conclusion; the objects were named GENERONS,

“and their properties were described [5]. The existence of the generons was
supported by special experimental testing (6,71 L P BT

The ‘subject matter in this paper is experimental ‘investigation of the
. behaviour of generons in their passage through layers of intranuclear matier.
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. Generons should cover some distances in intranuclear matter before to use
decay into observed produced particles — mainly pions — after having left the
parent nucleus. As any of hadrons, the generons should lose their kinetic energy
in passing through layers of intranuclear matter. This energy loss should be ob-
servable quantity: the degradation of the enérgies of the produced ‘particles; or
their momenta, may be observed in'experiments. A “

* The multiplicity of the emitted nudieons indicates the’ thickness of the

intranuclear matter layer involved in the hadron-nucleus collision — the larger
__is the nucleon multiplicity the thicker is the intranuclear matter layer involved in

the collision. And so, the dependences of momentum. distribution of the
produced pions on the multiplicity of the emitted mucleons in the collision events
- contains information about generon energy.loss in"paSSingwthrough' layers of

intranuclear matter; such :'depet}dexice‘ Vmgy,b'e‘ prepared simply for the neutral

pions registered in the xenon bubble chamber large enough, it may be the 180
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litre xenon bubble chamber. The neutral pions are recorded inl the chamber with

recording efficiency high enough, near to 1009, and kinetic éxigérgy'qt,i;;oﬁ;éhta
of the pions are measured with. the .accuracy)\high‘enough (8] In a first

" approximation, 1he',dep¢gc}eg§:es may be on the proton Jrj;i}fl‘l}iplicit»yic"nily.’_, .
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3. EXPERIMENTAL PROCEDURE

Experimental procedure is described in the publication on experimental
investigations of the characteristics of the neutral pion production in pion-xenon
nucleus collisions at 3.5 GeV/c momentum [8 ]. The references concerning the
180 litre xenon bubble chamber and the methodlcal questions are cited in it as
well.

4. EXPERIMENTAL DATA

Results obtalned in analysrng of the. chamber photographs are shown in
”flg 1, fig. 2 and fig. 3. ,

Shortly, we obtamed that: )
1 Kmetlc energy of the neutral prons, produced 1n Jr _+ Xe nuclear

colhslons at3.5GeV/c momentum, decreases w1th mcreasmg of the multrphcrty
., of the protons emitted in the collision reaction, fig. 1.

201 Longltudlnal momentum -of the  produced neutral plons decreases
evidently with increasing the multiplicity n, of the emitted protons, fig. 2.

3. Transverse momentum of the produced neutral pions decreases as well
with increasing of the mult1p11c1ty n “of the protons emitted in the collision,

f1g 3.
The above presented ‘facts indicate that the energy loss of the produced
plons depends on the thlckness of the intranuclear matter mvolved ‘in the
} colhslon, the thrckness 1s presented by the proton multrphcrty n. e

But What loses the energy in 1ntranuclear matter — the generons or plons'7
the answer may be obtained expenmentally only. In order to obtaln it, the de-
g pendence of the. neutral -pion multiplicity . n_o d1str1butlon N (n o) .on ‘the

mult1p11c1ty n, of the emitted protons. wasprepared, fig. 4.-.
F rom f1g 4 1t can be concluded that the mult1p11c1ty n o drstnbutron N (n ‘o)
does not depend on the multrplrcrty n of the protons emltted in the collrsron In
other words, the multrplrcrty n_e does not depend on the 1ntranuclear matter

. layer thlckness mvolved in the collision. Such independence may take place only
~ when the generons lose the energy in passing through 1ntranuclear matter; the
i neutral pions make therr appearance after decaymg of the generon outsrde the

parent nucleus R e

The energy loss may be evaluated The momentum of the pro_]ectrle pron, )

when it colhdes ‘with the xenon ‘nucleus ‘is ‘about 3.2 GeV/c, the maxrmum
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Fig. 1. Energy E 0 spectrum of neutral plons produced in plon-xenon nuclear CO"lSlOﬂS at 3 5GeV/c
momentum, in events wnh n, 0 l 2 =9 emmed protons, ZN 0= number of pions in a
hrstogm‘m ’

N

thlckness of the intranuclear matter layer covered in the colllsxon 1s about 18

nucleons/ S, where S is about 10 fmZ. Then the energy AE loss of the generon is
about AE = 0.18'GeV' S/nucleon. In one of the works, it was estimated the
energy loss of the incident hadron in 1ntranuclear matter [9 ], the obtalned value ’
was AE = 0.18 GeVS/nucleon e et e st R T e T el T
It can be concluded ‘therefore, that the energy loss of the’ 1ntermedrate ’
object is srmrlar to the energy loss of usual hadron, in intranuclear matter.
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Flz 2 Longitudmal momentum P 0 distnbuuon N (Pb‘o) for lhe neutral plOﬂS produced ln plon-

Xenon nuclear collisions at 3. 5 GeV/c, In the classes of events with various rumbers = 0 1,2,.529
/4

of the ‘emitied protons.. ZN 0= number of plons ina hlstogram N, — total number of colhsxon
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Symbols are as in prevlous ﬁgures '



- Fig. 4. Neutral pion multiplicity n o distributions
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ETVRE PR 3. RESULTS AND CONCLUSION
2r - *“Let us'sum up the main results,
. and formulate some conclusions. -
A ik ’ L. Generyons,; in’ passing through
e - |, layers of intranuclear matter, lose
ST T <~—I.  theirkinetic energy; the energy loss of
0 1 2 3 4 5 6~'n’ . the generons is similar to the energy
. 1 ' b

7 loss of usual hadrons.

2. The energy loss of the génerons

T - . ismeasurable quantity, - i -

3. N.eutral pions produced in the ‘hadron-nucleus: collisions are produced
through Intermediate objects or generons. < i o
4 4. Generon§ may be treated as some sort of new hadrons through which all
the usual hadrons are generated; the generons seem to be in fact hadrons in
some excited states. . ;. EL e i 7

It should be accentuated that the newly discovered objects — generons [1-—
6] may be Investigated experimentally, similarly as other well-known hadrons.
The generons are the initial stage of the particle production process.: -
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