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If the matrix of the annihilation transition strongly depends upon the isotopic and
spin state of the antiproton-proton system, this may essentially affeot the result of the
annihildtion.

In partioular, the bredom’inance ot the :So- state In the anihllatlon may lead to an
inorease of the average multipliocity of Jac mesons, whereas the preferential annihila-
tion In the ainglet atate may suppress of the two-meson annihilation. The exper!ments are
auggestod to clear up as to whether there really ocours an above-mentioned dependence,
The poasibility 1a also indicated of checking ekparimeuta!ly whether the capture of the
stqppad antiproton oocurs from the S-orbit in accordance with the estimates made by Day,

Snow a.nd!Sucher‘for a K° meson.

It has been- shown/ 1/ that an mvestlgation of the annihilation into &2 .71: mesons may give some
information on the intrinsic spatial and ‘charge’ ponty of the antiproton-proton system {Ep). In particular,
it was pointed out, that if the charge parity of the system ( P P . iIs opposite to that followmg f;om the
Dirac equation, then the two-meson annihilation will be forbidden. So far more than 300 events of the an-
tiproton annihilation on a proton have been recorded, while no cmmhllat ons into g’ cmd Jc- Have

been _found'z among them/ 2/,

Taking into account the small statistical weight of the two-meson cmmhilatlon, it is too early to
draw any conclusions basing upon thlS expenmentcxl matericxl * '

Nevertheless, as was pointed out by Segre/Z/ , this fact is worth while noting.

In this connection it should be noted that a similar experimental situation may be also accounted
for under less fundamental assumptions which do not go beyond the framework of the Dirac equation. As
it has been cxlready mentioned in discussmg the  available experimental data, the suppression of the
reaction P +p - JC*+JC ™ may be caused by the fact that the annihilation occurs predommantly
in the singlet state of the system ( pp )/ 4/, In t}us case the emission of two JC mesons turns out to

jugation invariance. There is nothmg unncm.rcl in sz.ch an assumption. It is very likely, that the matrix of
the annihilation transition strongly depends upc')n the spin and isotopic state of the system (" p }*¥

*“‘Aocording to dm"erent variants of the statistical theory (which glve a satisfaotory agreement with the expe-~ .
rimental value of the average multiplioity of 2  mesons ) tho amount of the two-meaon annihilation must
amount to  8-5 )%. ( See e.g.” 3/).

a .

i Thus, for inatance, the exiata.nce of & meson within the framework of the struotural model of Fermi-Y u.n;'
points to the atrong coupling between the nucleon and antinucleon in the singlet state with the ieotopic spin I = 1.
At the aame timae, similar A!ta.tes with spin & = I are very lfkzly to be absent, as well as the state with &= 0 I=0
( the mso ~csnlled ¢ JE meson’ ), . o



In this connection it is of interest to stuly the relative probability of the annihilation from different sta-

" tes of the system @ Pp ), esspecially, in the simplest case Pi- from the . S - state, in which this
dependence may d.splay 1tseH in the most explicit form. These 1nvest1gat10ns become considerably easi-: -
er, if the estimate;s of Day et dl are found to be valid, These estimates have shown that the capture of

the stopped K~ rzeson (or an antiproton ) by a proton occurs mainly from the S -~ orbit / 5/

The validity of thi; assertion, if applied to an antiproton, mcxy be checked experimentully by studmg the
annihilation into two TC " mesons. As the analysis of the selection rules shows in case of an antipro-
“ton capture from the S-state the annihilation into two JC° mesons turn out to be forbidden, Thus,
* the emission two nesons in the annihilation may indicatg to the admixture of higher orbital states.

In the Tab. e are listed possible types of the annihilation transitions for the system { B p) in

the S state, in cccordance with the well-known selection rules
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It is seen ftom the Table that the system PP may trcn.,form into JC and JC only from the
S state so that the absence of such events in_the annihilation of stopped antiprotons may imply
the suppresion of his channel. The investigation of the annihilation into 3 JC mesons allows to deter-
mine the relative p obczbllity of the annihilation from the '3 o and S1 states possessing different iso-,
topic and space sp ns { for other two S-states the three-meson cmnihilution is forbidden). If the annihila-
tion followed the chonnel with JI= 1 {i.e. from the _,;S°~state ), then a definite isotcpic relation would

take place



w (p+p =TT ~JCHI0°) -y
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Since the trcnshicn inte 3 F-*from the stote : ¢ Oy ts forbidden by the law of ’c mc;f‘ ! Dmﬂy FoRseIve- -
) tion “then the coniribition of the c:minilatim rom this state must lead t to an increcxs= of relatica (1},
the meqgsurement of which allows te make quamtitative estimates, Tr\e isot cpic: functions !descﬂbzhg the

system ( 91" .T ) as a result of the annihilation from the states S and S will be symmetsical end

_antisymmetrical with respect to Lhe charge conjugation. This circum.,tance impas.m~ definite lmitations
on the fo~m of the space symmelry, since the totﬁi wave function expressed-as bilinear combingtions of
. the 1sotopir' cnd cocrdlnute functions must be sy**xmﬁtrical since it describes the Bwe pozt*c;e sy*tem.
. As a result, the system { NIRRT % in the state with 7 ~‘1 will beégym'netri:;;ﬂ' whrrecf in the state
with I& 0 antisymrne {eal under Interchange Fe ‘«?:—fﬁ' 3 Thus, there appears cne mere criterion for

. ‘! . "
(af‘ g_,ungmghma the anihilation from the 5§, ad S, - states, which allows to qvoid thﬁ recording
t to

of the cxnnibhmon into 3 77 °-mescns what s difficult to observe.

In the firs,t case for the half of all the mnihilat;bn events _&cts the momentum of JL™( JT 7}
meson must exceed the momentum of JCT™( ij’) meson. The violation of this ’symmetry’ must point
. . . 5
to the admixture of the onnthilations from the ,S, state.

If different states of the system (- ;3 £ ) behave differently with respect to its ‘decay’ into
JC- mesons, this may ess ent*ahy affect the magnitude of the average mul’aphczty of

T jt- mesons
In the annthilation ( N}T" Thus for example, the preferential mxr-.ihi‘ic'ﬁ;n from the o SK Wm 1@;{ . “.
, to an increase of N since f*'on s state the system (B p )} may decay into not lessthan | 4T—masons. .

P

It is possible (though very thkely ) that this is the cause . of a large multiplicity of
mesons in the cmrihilaucn. -

If it is really so, when we tumn te higher orbital states of the system (P p ){emnihiletion ot high
‘energles of T ) Ny must decreass); ‘

An investl ga‘don' of the annihilation ¢t high r'xerg:es will also emble u.s to clear up whether the
forbidmes; of the two xreson ennthilation (1f any ) has an’ czbsr'\l"ic cheracter cﬂthere occurs anly the

suppres’o*x of this type of recction for - { and may be fc; P ) stcte, which may be accounted for wi-
thout’ golng bevond the limits of Dirac equation.

The author takes the Qpportunity to express his gratitude to V.S. Barashenkov, S.M, Bilenky and
V 1. Oclevetaky for discussions and critical remarks. ‘
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