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Let us consider the interactions between fast particles and nucleons accompanied

by the production of a N — meson. Some of these interactions are likely to be
due to the scattering of an incident pdrticle on any virtual mesonll of the nucleon pion cloud, as a result

of scattering the above M - meson is being ‘knocked out’. For definitness we assume at first that the nuc.-
leon dissociation follows the scheme N =»Nw , l.e., after the W~ meson had been knocked out, the
target nucleon remains a nucleon. This approach enables us to make use of the ideas developed in/ 2-4/

in which the processes of elastie scattering and charge exchange scattering at large energies of the collid-
ing particles have been treated. In particular, there were some indications that at high energles the inte-
raction is independent of the {sotopic states of particles participating in the reaction.

By analogy with the results of/ 24/ one can conclude thdt the scattering of the incident particle on a
virtual T ~-meson will be likely to be accounted for by the elastic {diffractional) scatterinqz/ {.e., the
cross sections for the scattering with the charge exchange will be small. This will lead to the appearance
of the processes with a distinctive fast particle which has the same nature and sign as an incident
pcxrtlclé,cmd to the cortesponding relations between the closs sectlons for such reactions. Since the cross
section for the diffractional scattering is weakly dependent upon energy and does not tend to zero with an

{ncrease of energy, then the doss section for the production of one | ~ meson will also remain finite at
high energies.

From this standpoint consider the reactions of 1\t'§ mesons with protons accompanied by the
production of one additional W - meson. For the cases with a distinctive fast particle (in the given case
itisa M*°meson) we obtain, for instance, the following relations for the cross sections:

EQ\-P-onoqu:GL“":—»T\*‘T\‘P)?-O. (1)

The vanishing of GQVP -0*0n°n) and GQ\'P - N\~ P) takes place because in our
constderation these processes are analogous to the reactions of scattering with a charge exchange, the
cross sections for which at high enasgies are likely to tend to zero./ 24/

V/ The results 64’1/ may serve as a certain confismation of such a treatment.

2/ 1t {s assumed that in W\ interactions at high energies (by analeqy with “'ﬂ interactions) the inelastic proceases
which give rise to the diffractional &% scattering play an tmportant role.



As the ratio of the probabilities of the proton dissociation into I’P and W*wW is %, the following
equalities are .obvious

SQ*p >t p) = S(ep -~ Rep)=§ ep-> 1\01\0?) =
= S P> TWW) 4P T H) =4 SRenew) (D

corresponding to the cases of elastic scattering/ 24, -

The reactions of M — meson production in nucleon interaction with protons may be considered in
an analogous way. For the reactions with a distinctive fast nucleon, we shall have, e.q.

Sinp - pWp) =0, -
S(pp ~ PWP) = S(wp =AW pY =

=3 S(Pp > pvn) = K S(p > narw) ¥ (2)

Another feature of the processes discussed above will be the presence of a slow nucleon ( the .
product of the target proton dissociation ), which as a result of scattering receives the energy of the or-

der of the binding energy of the virtual W -~ meson.

Thus, to check experimentally the above assumptions and the corresponding relations it is necessa-
ry to select the events with a fast particle, which is identical to an incident one, and with a slow nuc-

leon.

If in the process of dissociation the proton is considered to pass into the excited state ( the isobar
with an isotopic spin T = 3/2), then it is possible to obtain similar relations for the reactions accompa-
- nied by the production of two MW — mesons ( the second N - meson s produced as a result of the iso-
bar decay ). As well as in the case of proton dissociation into a nucleon and a Y — meson, the relations
will not, evidently, depend upon the kind of the incident particle.

¥ All the above relations may be also obtained by using the most general expressions for the amplitudes of the reactions.

At the same time it {8 necessary to assume the amplitudes of the reactions, in which the charge exchange of en incident par-
ticle occurs, to be equal to zero. In the cuse of the reactions | it is sufficient to tum into zero four such amplitudes, and

in the case of ﬂ P reactions —two of them, This leads to the vanishing of the remaining amplitudes of the reactions with the
charge exchange and to relations (1), { 2 ), { 1*), { 2' ). It should be, however, emphasized, that the assumption about the
vanishing of the cross sections for the charge exchange reactions may be justified only in the framework of some suitable medel
( e.g. the model treated in this note ).



Consider, for iInstance, the reactions of charged "\ — mesons with protons . For the cross sections
for possible processes, we get

Srp =nrenen)=o, (11

YsSap =RNP) = YsS@tp-> nrpen- P)=

= S@-P S h-prien) = S+p > RrIOn) = .,

=S(R’P"'T\’TIO“OP)=$(“+P—91\#“e“op)‘ (2%
Equalities ( 1) and (2") vre analogous to (1) and (2), respectively. An additional feature of
these reactions consists in the presence of pairs of slow particles4’ which are created as a result of the
isobar decay. So, for the reaction WP = T"N*N"P (N*p — L0804 u-)
Le., In 5/9 cases with a distinctive tast particle, there must be observed pairs of slow charged
particles, provided the ratio of the frequency of the pair production PN+ to that of the pair production

PR~  must be 9. Analogous relations for the reactions of any particles with protons can be easily de-
rived by using the equalities obtained,

In conclusion I wish to express my gratitude to M.I. Podgoretsky who drew my attention to the prob-
lem treated above and made some essential remarks in the course of the work, as well as to I.M. Gramenit-
sky for stimulating discussions.
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