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ACCORDING to the theory of Fermi and Jang 1, it 
is assumed that 11 mesons are formed by nucle­

ons in contact interaction (potential well of width 
"'fi/Mc"-'10- 14 and depth 25x10 9 ev. According to 

this theory there exist two forms of 11° mesons; 11° 
(P +P) and 11° (N +N); where P denotes proton, N 
neutron, P antiproton, N antineutron. In this note 
are presented results of calculations of the lifetime 
for the two form of the 11° meson. 

Computations were made by the general method of 
the invariant perturbation theory for a pseudoscalar 
meson with pseudoscalar coupling in the approxima­

tion (f1/M) 2 « 1, where f1 denotes the mass of the 
meson and M the mass of the nucleon, under the as­
sumption that the expansion in the power of g 2/lic 
is valid. It was considered that the disintegration 
of the two forms of 11° mesons occurs according to 
two mutually exclusive Feynman diagrams (Figs. 
1a and b), 

where k is the 4-momentum of the meson, t, l are 4-
momentum quanta, p is. the 4-momentum of the virtual 
nucleon, Yi = -if3ai (i = 1, 2, 3), Y4 = ,B, Ys = Yl, Y2, 

Y3, Y4• yg = 1, fr: = c = 1, the upper portion which 
includes the charged meson, computed in Refs. 2 
and 3. 

The life time obtained was: 

where the first term in the square parenthesis cor­
responds to the 11° (P +P) meson, the second term to 
the 11° (N +N) meson. Within the limits of the method 
used, the life times of the two 11° mesons, are gen­
erally speaking, different. 

By the same method and using the same approxi­
mations the conversion probability of one rr0 meson 
into the other was evaluated by the simpler diagram 
(Fig. 2) 
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where q denotes the 4-momentum of the end meson. 
The logarithmic deviation was removed by subtrac­
tion. For the life time in this process we obtained 

the value: 

where m denotes the mass of the electron, N= (f1 1 

- f1 2)/ m the mass difference of the mesons. 
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THERE is shown in this note a new method of 
deriving Low's equations, the analysis of which 

is very important in discussions pertaining to the 
theory of scattering of mesons by nucleons. It is 
shown that they may he written in a form, where the 
concrete type of interaction enters in a simple way 
through a nonhomogeneous term.* In the analysis of 

*It should be noted that a series of causality conditions 
and renormalization, assumed in the derivation of the dis­
persion relations, are thereby imposed on the interaction 
and also the condition of sufficiently rapid decay of cer­
tain expressions under the integral in Refs. 3, 4. 




