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Since it was reported on the o+·meson/ 1/ increasing attention has been given to the ana· 

lysis of some 'surprising' decays of various unstable part icles observed earlier J21 
One may think that D+ ·meson really exists, has the mass of the order of 750 .\leV anJ deca,..., 

via the scheme 

( 1 ) 

Accord1ng to the well-known Geli-Mann-~ishijima scheme/ 3/ Dot- ·meson is most likely to be an iso· 

topic singlet v.ith s trangencss i-2. Then there must exist its antiparticle - o - -meson with 

strangeness -2 wh ich has approx imately the same mass and decays like ( 1 ) :• 

D---;. K. o~ n-- '2. < 2) 

Thus, of the boson~ isotopic singlets predicted by the Gell·Mann-~ishijima scheme there 

'remains only ~0 ·meson wh ich is not yet found. The problem of its existence and properties as 

well as the met~oJs of its experimental detection was often discus sed in Literature / 4/ . 

We should Like to draw the attention to the fact that from time to time in literature there ap

pears some informat ion concernin g the observation of neutral particle decays by the modes 

( 3 ) 

with n"\_. 650-700 Mev/ 5,6/ . There are indications that there exists a neutral unstable particle 
~· % 

le with the mass and decay modes analogous to those ot the D -mesons. 

~ow Let us be concerned with the systematics of elementary particles. As is well·l:nown all 

of the m are only different variants of the displaced charge isotopic multiplet scheme. The ulti-

mate aim of these schemes is to establish the relat ionship between the magnitude of the electric 

charge of a part icle ..9 and that of the third component of the isotopic s pin 1 / or "C
3 

/ . 
This re la tionship in tfe Gell-Mann-Nishijima scheme is of the form ~ 

9_~1 ~ +~+~ e ~ .2 2. . 
where ~ is the nuclear charge, whereas S is the s trangeness quan tum number. The Salam· 
Polkinghorne scheme/ 7 I leads to 

} ::: 'C~+ r~ 
while B. d'Espagna t and J. P rentk/9; variant yields an analogous relation 
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2~1.~~~ 
whete U _e. is the isofer~n charge. 

One may easily see th,H these !.Chemes a re identical , provided 

h .$ v 
----:i + :[ ~ t'?. = ~ 

T:terefore, without specifying a type of the classifica tion we are able to make up a table 

for bosops and fermions in accordance \\>ith their transformation properties in the isotopic space 

.1 P= e")~" is the parity in the isotopic space/ . 

Transformation properties 
in isospace 

lsospinor of the tst kind 

lsospinor of the 2nJ kind 

lsopseuJovector 

Isoscalar 

IsopseuJo:!>Ccl lar 

Table l. 

Particles 

N+ t(t. N° lt" ---,-' , 
r-. 0 )l_• ~-}(
a..=-, j ~I 

~+ + ~·o -
~,rr; £...,;~":, .E rr-

..1\.o r:l , , 
2""D~· S2~ D-, ., ) 

'\:~ 
+ ~);-Yz 

-t ~); -~~ 

+I; 0; -I 

0 

0 

S"'~ p 
- ~ 

+ 'S +\.. . 
l / 

- l l -~ 

0 +I 

0 -+J 

-+ I; - 1 -1 

It can 1)c seen from the Table that three isotopic singlets 0~ o:o-may be treated as three 

components of a vector in the J" -isospace. 

:3ut tlten one may <hink that the properties of these particles are identical. 
~ 

If tlus is assumed, then the D0 -meson in this T able anJ the 0°-particle mentioneJ 

above are r.he same. Thus. we arrive to a conclusion that the isotopic singlet 0° with strangeness 

0 which may quickly Jecay into pions/ 8/ (.OS ~0 provided) undergoes a slow decay, as a re sult 

of which the products of strangeness ±1 appear. 

iJut this assertion contradicts the original assumptions according to which the above-mentiond 

systems were constructed. 

So,in the classifications of elementary particles now accepted there is no room for a meson 

with the decay scheme of type ( 3) if a special forl>1ddeness is not imposed for quick transitions 

of type Do__. V\ <\ or ~ 0~~ + t . If, on the other hand, a classification like that given 

in the Table is accepted,the main principles on the basis of which such classifications are cons

tructed should be analized . 

Generally. it can be seen from Taole 1, that the quick decay Do is forbidden by the followinf 

empirical rule: 

A quick transition of any single part icle of Table 1 to any particles with other transformation 

properties in the isotopic space is forbidden. 

In view of this assertion it is important to Jeterrr.ine experimentally the time of the .l: Q~J.'f.. 
transition. 
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The most probable reaction for the ge neration of the oo -meson is 

the threshold 

in/ 10/ . 

5\---\-?~ N+t:>o 
E 1 , being 0.7 -0.8 BeV, as well as the photoproduction which is investigatcJ 

1\ "-W) 

With a vie w to the systematic searc h for neutral unstable particles whose characteris t ics .ue 

different from those of 1\.0 and e"?particles it would be of interes t to look through the materials 

obtained with track cnambers by exposing them to the beams of nega tive pions with momenta lar
ger than 1 l3eV I c. 

T he a uthor is grateful to Professors D.I.Dlokhintsev and M.A. Markov for fruitful discussion 
of the above problems. 
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