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Many years ago, Poincare1l pointed out 
that the Lorentz electron cannot be stable 
unless a kind of cohesive force of non
electromagnetic nature exists. More re
cently, Sakata2> and Pais succeeded to 
make the self-energy of electron finite, .by 
assuming that the cohesive force is describ
ed by a neutral scalar field (Cohesive or 
C-meson), and it was through the critical 
analysis of Sakata's idea, applied to the 
scattering problem, that Tomonaga8> deve
loped his famous theory of renormaliza
tion. 

Now, if such a cohesive force really 
exists and the electron is in a state of 
stable equilibrium, one could expect some 
kind of small vibrations around the equili
brium position. In this short note, we 
would like to examine such a possibility 
in a preliminary way, i.e., by assuming 
that the electron is a uniformly charged 
elastic sphere of radius a, the elastic and 
electrostatic energies being given by 

U= !£a2 +_1_ ~ (1) 
2 5 a ' 

where only the radial vibration was con
sidered.***> The Hamiltonian will be given 
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***> Here, we shall not consider the rotation
al excitations, because it will lead to the well
known paradox vjc;;;;;,iflc/e2, where v is the 
equatorial surface velocity of electron. 

by 

where ~ is a small departure from the 
equilibrium radius a, P< the momentum 
conjugate to ~. m a mass-parameter and 
U0 an additive constant. By expanding 
the right-hand side of Eq. (2) in powers 
of ~. we have 

H=-• +U + --~+~a2 P. 2 ( 3 e2 /C ) 
2m 0 5 a 2 

+ ( /Ca - ~ ;: )~ + ( ;;: + ~ )~2 + .... 
(3) 

Since a is the radius of equilibrium, the 
term linear in ~ must vanish. So we get 

3e2 

or /C= 5as . 

Eliminating IC, Eq. (3) turns out to be 

(4) 

P. 2 9 e2 9 e2 

H = 2:-n + Uo+ 10 a+ 10 aae· (5) 
For simplicity, we shall assume that the 
mass-parameter m is equal to the self-mass, 
the third term of Eq. (5) divided by c2 : 

9 e2 9 e2 

m= 10 ac2 or a= 10 mc2 · (6) 

Then Hamiltonian (5) will be written as 

H=mc2+ ~~ +(19oy (':~2)s~2+Uo 

(7) 

where w is the proper frequency of the 
vibration and 

(8) 

Now, the eigenvalue of Hamiltonian (7) is 
given by 

E _ 2( 1+ 1ovz _!!_) . n-mc 9 a ' n=O, 1, 2, ···, 

(9) 
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if we fix the additive constant U0 as U0 = 
-h(J)/2. Since a in Eq. (9) is the fine 
structure constant, Eq. (9) is essentially 
nothing but Nambu's empirical mass-for
mula.5l If we tentatively assume that m 
is the observed mass of electron (mc2 = 
0.511 MeV), then the mass of the first ex
cited state E1 will be 

E 1 =216.29mc2 =110.52 MeV, (10) 

which is very close to the observed mass 
of ,a-meson: 

mt<=105.66 MeV. 

The numerical value obtained above 
should not, of course, be taken too serious
ly.*l However, it is to be noted that a 
small vibration around the equilibrium 
point of electrostatic and cohesive forces 
may result in such a large mass-splitting 
of the order mc2/a, as suggested in Nam-

*l The first excited state could not be 
a model of tt-meson, unless the r-transition to 
the ground state is excluded by some reasons. 

bu's mass-formula. 
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