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As it was already pointed out1 tlie so called 11 one nieson·annihilation" may occur 

besides a usual antiproton annih1lat1on·on one of t~e nucleons of the deuterium nucleus. 

In the annihilation· process of such a kind a part of.the energy released in tho annihila· 

tion is directly transferred to the remained·nucleon 

p + d -jJ +.7['-

p +- d - n. +-71::0· 

(1) 

(2) 

A relative probability of such reactions depends,· evidt:ntly, not only. upon statisti

cal factors but.also upon the character of the annihilation interaction which is so far 

known very li~tle. 

Without,going into details of the ·available model~ ~f the annihilation int~raction 
it would be reasonable to suppose ~hat the relative probability of the mentioned processes 

will be not less (the statistical corrections· are not takim into a~·count) than the relati-

ve probability of the reaction 

(J) 
the cross section of which_for %-r-mesons of the momentum '"7lJO MeV/c is --10~ of the · 

t~tal cross of _X-'d-interaction 121. When the mo~entum of an incident particle decreases 
' . 

/with the increase of the de Broglie wave length/the;contributton due to similar processes 

involving both nucleons of the deuterium nucleus is very likely.to be even more. 

It is possible that in s~me cases of annihilation obs_erved in the emulsion the annihi• 
'~,. 

lation energy is directly transferred to the nucleons that results in a noticable number 

of the 11 mesonless 11 annihilation stars (-5%)*. Tomake more grounded conclusions more com

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

of the nucleons emitted in the annihilation proc.ess: ' 

It is easy to make sure that charge,invarianoe predicts quite a definite.relation 
"'.: 

between the cross .. sections of reactions (1) and (2), namely 
cL6. (jJ'-+- d) ~ p .,. :Jt-) - .. . 
d. - d OJ - 2 <5 (p ... -n. +X . . · . 

(4) 

It should be noted, however, .that the violation of this relation m.a;y be due not only 

to the violation of isotopic invariance but also to the emission in the annihilation of a 

hypothetical f0 -meson with an isotopic. spin 0 

(5) 

-------------------------------
:t* When estimating this magnitude by the available datai.JI the corrections for the 

1C -selfabsorption in emulsion nuclei were made. The .. cases of only neutral meson emission 
(by the data about JS annihilation on hydrogen) 141 a~e also excluded. · •. · · · 
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Moreover, if f1° and _-_p 0 ~mesons ha:ve the. same struct1.1re as, .e.g., in Fermi-Yang model, 
· 1-o o according to which I and p may be .. described by the symmetrical and antisymmetrical 

functions of the type 
:..:...o '··/~ ' "",, ·-
Jl = 2 < pp + nn J 

_po ::~~c~2 cpp- nn j 
then the relation between the cross sections of reactions' (1),(2), and (5) will be as fol-

lows: do (px·): ci6 (n :TCo): d6 (n~f0)= 2:1:3 · · 

(with an accuracy up to a relative mass difference between .1t 0 
and f 0

• -mesons). If: X
0 

and f.0 -mesons, cannot be distil).guishe.d experimentally then the neutral annihilations (2) 

(5) would be found to be twice as great.as the. "charged" (1)*~ 

It is worth not,ing that in the annihilation capt_ure of an antiproton by a deuteron a 

pair production of strange_particles 

p + d -z:.~ 1<.+ 

p-i d-Lo+Ko" 

,, ;7 

(6) 

(7} 

p'+ d- /'t + /<. 0 .: ' ,(8) 

'-; <-; 

may occur besides the reactions (1), (2) and (5). The.study of the :relative p~~bability of 

these processes ,makes it possible',;o verify the isotopic invarianoe as well-as t~e- ~alid:1:
ty of grouping· the strange_ particles· into charge oniltiplets. The charge independence re-

quires that the: ratio of the cross secti.ons'for the reacti~ns (6) and·(;) would be 
: :I ~ 

d6(E;_I< .. ): d6(L°K~= 2: t. 
If one accepts the Gell-M<mn-P~is hypothesis about the sym~etry in strong interactions 

within tne frame of which all the baryons including byp~rons are treated as· isotop~o doub-. . . . . 

lets It::- 0 _, q ' 0 ·, . ,z:;;.. . . . . 0 -~ 9 

I 
~-t 1 . ' • ... 70/ «= yoJw~ereY==2¥(/\-LJ and.N2=/z:- -whereZ=2 2 (1\ 0-+L..') 

then in this 'case appears an additional relation 

dC5(Z: 0
#<:. 0 )= d6(A°K 0

) 

'••. 

(with an accuracy up to J'-=. .· m5,.,- m: ~ o.OT} 
" 

*The available experimental data1 4 1: still, (statistically very p~or) do notallow to 
assume yet that in the antiproton annihilation· on a proton besides.. fr.o -meson a. o.onsiderab-+ 
le number of hypothetical. p0 .-mesons_l51 is emitted.· · •" · · 

!• 
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Reactions (6),(7),(8) are easily identified experimentally since in this case a hy

peron and K-meson are emitted at the angle of-180°·with a quite definite erierg,y (E;w0.7BeY, 

B,..-0.5 BeV, Bz- 0.44 BeV) •. 

In similar proces.ses ~he ,Production of a cascade hyperon is also possible 

as well as 
- . ,__,o p+ d -:: + 1<. o + K o 

if.a·neutral cascade .hyperon·really exists. 

The author would like to express his. gratitude to L.I. Lapidus, B.M. Pontecorvo 
I 

and R.M. Ryndin for discu~sion and critical remarks. He is also grateful to D. Miller who 

kindly gave the experimental data before ~heir publication. 
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