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RECENTLY there appeared a series of papers1 

devoted to various corrections to the dispersion 
relations. All those effects due to the mass dif
ference between the neutral and the charged me
sons and to the electromagnetic interaction proved 
to be too small to explain the Puppi -Stanghellini 
puzzle.2 This consists in the fact that the disper
sion relations for the process 1r- + p - 1r- + p 
agree with experiment with the choice of f2 = 0.04 
for the coupling constant of the nucleon-meson 
interaction up to the resonance, whereas f2 = 0.08 
after the resonance. Such a marked energy de
pendence of f2 contradicts the results of other 
methods for the determination of f2, which give 
the value f2 = 0.08 for the above energy region. 
The aim of this paper is to estimate the magnitude 
of the corrections due to the 1r mesonic atom. 

The appearance of a state with only a nucleon 
and a photon in the expansion of the antihermitian 
part of the scattering amplitude in terms of a com
plete system of functions does IJ.Ot fully account for 
the electromagnetic interaction. In the case of 
1r- -p scattering we have to consider the 1r me
sonic atom. For this purpose the forward scatter
ing amplitude L ( w ) for the process 1r- + p -
rr- + p has to be investigated more carefully. It 
can be represented as the sum of three terms: 
(1) the Rutherford amplitude, (2) a purely nuclear 
term, and (3) an interference term of the preced
ing two. The last term is small for energies of 
some 10 Mev, since it is proportional to a/1] 
(a is the fine-structure constant, 1J = p/m~ ). 
But in the dispersion relations it is important 
to know the scattering amplitude for small w 
- m7r > 0, in which case the interference term 
is not small. We note that the dispersion rela
tions are strictly proven3 only for the nuclear 
part of the scattering amplitude. Therefore we 
have to regard the interference term as a cor
rection to the usual dispersion relations for the 
processes 1r± + p- 1r± + p. 

The interference term contains poles corre
sponding to the bound states of the system 1r-, p. 
The correction to the dispersion relations due to 
these states is equal to 

where . D± = Re f± ( w), r 0 = h/m~, and the index 
b implies taking the value in the center-of-mass 
system. The sum arises from the inclusion of all 
bound states. These states are considered stable, 
the fi.nite level width effecting only the terms 0 ( a ) . 
The quantities a1, a2 are equal to a 1 /1], a 3 /1] 
and are taken from the paper of Orear.4 Numerical 
calculations show that the correction coming from 
the 1r mesonic atom is a small effect and accounts 
for only 4% of the deviation of the coupling con
stant f2 in the region of 120 Mev. 

In conclusion I express my gratitude to D. V. 
Shirkov for helpful discussions and interest in 
this work. 
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UNIFORM compression of zinc crystal at an ap
proximate pressure of 700 kg/cm2 increases the 
period of oscillations of its magnetic susceptibil
ity by 40 to 50%, and reduces correspondingly the 


