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As it was already pointed out1 e the so called “one meson annihilation“ may ocour
besides a usual antiproton annihilation on one of the nucleons of the deuterium nucleus.
In the annihilation prooess of such a’ kind a part of the energy released in the annihila-
tion- is directly transferred to- the remained nuoleon‘:i o S S ;
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A relative probability of such- reactions depends, evidently, not only upon statisti-
oal faotors but.also upon the" oharacter~of the annihilation interaction whioh 1s 80 far h
known . very little. R e ~; i e e b D e e e P e A

Without : going into details of the available models of the annihilation interaction
1t would bde reasonable to suppose that the relative probability of the mentioned prooesses
will be not less- (the statistical corrections are not taken into account) than the relati-

ve probability of the reaction : >
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the cross section of whioh for . 7Z'*—mesons of the momentum ﬂ~130 MeV/c is'~10% ‘of the
total oross of _ .‘H:-d-interactionl2l When the momentum of an incident partiole decreases
involving both nucleons ‘of the deuterium nucleus is. very likely to be even more. (

‘ It is possible that in ‘some cases of annihilation observed in the emulsion the annihi*

) 1ation energy is directly transferred to the nucleons that results in a. noticable number:

of the "mesonless“ annihilation stars (— 5%)* To make more. grounded conolusions more. com-

plete experimental data are necessary as well as the analysis of the energy distribution .

of the nucleons emitted in the annihilation process.
It is easy to make sure that charge invarianoe predicts quite a detinite relation

: between the cross sections of reactions (D and (2), namely S e e e i
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It should be noted “however, that ‘the; violation of this relation may be due not only

"to the violation of 1sotopilo invarianoe but: also to the -emission in the annihilation of a
hypothetical f’ -meson with an isotopic spin 0

* When estimating this magnitude by the available datalBI the .corrections for the
B -selfabsorption in emulsion nucleil were made. The cases of only neutral meson emission
(by ‘the data about fT annihilation on hydrogen) 14} are also excluded.



‘Morecver, it fT and’ J3 -mesons have the same structure as, e.g.,,in Fermi-Yang. model,
according to which JI and _p may be described by the symmetrical and antisymmetrical
functions of the type o ﬁ-7 B I BT e

"‘J/ (Pp+nn)
P 2/2 (pp-nn).

then the relation between the cross sections of reactions (1) (2), and (5) will be as fol-
Alcws. i o
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(with an accuracy up to a relative mass difference between .ﬂZ and f .-mesons).. If T
'and f -mesons cannot be distinguished experimentally then the neutral -annihilations (2)

(5) would be found to be twice as great as the Mcharged" (L)¥. .. . oo o0 iend fﬁ‘

S It is worth noting that in the annihilation capture of an antiproton by a deuteron a

'

‘qpair production of strange particles ' L e M;?-;~;f Gl e it
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‘may ocour besides the reaotions” (1), (2) and (5) The’ study of the relative probability of

U,these processes makes it possible to verify the isotopic invariance as well as the validi-
ty: of grouping the strange particles into charge multiplets. The charge independence re—i
quires’ that the! ratio of the. cross sections for the reactions (6) and (7) would be o

dd(zK) de;(z K) 2 I

If one accepts the Gell-Mann-Pais hypothesis about the symmetry in strong interactions

within tne frame of. which all: the baryons inoluding hyperons are treated as isotopio doub-
" lets =r % - -

N = whereY 2 /\ "Z and N - where Z =272 N Z°) o
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then in- this case appears an’ additional relation

d6(Z l<) dd(/\ K°)

(with an accuracy up to dh-- My ~My O 07)

"% The-available experimental data|4l,sti11 (statistically very poor) o not allow ‘to
agssume yet that in the: antiproton annihilation’ on a proton besides jT" ~-meson a: oonsiderab*
le number of hypothetical .p° —mesons 5| is emitted.: ****



Reactions (6),(7),(8) are easily identified experimentally since in this case a hy-:
peron and K-meson are emitted at the angle'df~180°§with’a quite definite energy (E;*O.?BeY}
E,~0.5 BeV, E,~0.44 Bev). o
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In similar processes the production of a oasoade hyperon is also possible

prd—Eik ek
as well as . - S A S
| B+d =Z+K°+K®
~1f a neutral cascade. hyperon really exists. . i .
The author would like to express his gratitude to L. I. Lapidus, | .M. Ponteoorvo
and R.M. Ryndin for discussion and oritical remarks. He is also grateful to D. Miller who
kindly gave the experimental data before their publioation.
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