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It has been established in the recent experimental works of Rosenfeld etcl 1 1, and 

Crawford etc.l 2 1 , that the neutral K-meson is heavier than the charged one: 

(1) 

At first sight this result se.ems to be in. contradiction with the fact that K+ and K0 

are spinless particles, belonging to the same charge doublet. Actually, if K0 doesn't inte­

ract with the electromagnetic field and the mass difference is of electromagnetic nature, 

one might expect that the charged K-meson should be heavier (see e.g.IJI) due to its cleo~ 
tromagnetic self mass. 

On these grounds the authors of works 1 ' 2 have suggested, that their result may be con­

sidered as an evidence in favour of the Pais ~vpothesis1 4 1, thatK+ and K0 do not form char­

ge doublet and have different intrinsic parities. 

In the present note we shall show that there are no sufficient.grounds to draw this 

conclusion. Namely, mass-difference (1) can be explained ins.ide the usual multiplet scheme 

of Gell-Mann-Mishijima, if the electromagnetic interaction of K0-meson is taken into consi­

deration.· 

In fact, as has been noticed by G~ Feinberg in his interesting paper I 51, the neutral 

spinless particle which is different from its antiparticle,·can interact with electromagne­

tic field. Such an interaction will arise from the virtual dissociation of K0 -meson into e-3. 
nucleons and antihyperons. 

Then K0-meson will possess the electromagneticstructure. 

The lagrangian for the gauge invariant electromagnetic interaction can, in general, be 

written in the form 

!. =-J q( rx f; (xJ!} (x) (2) 

where J/ {X) is the operator of the total current of all strong interacting particles. 

Then, in ~ -formalism of Duffin-Kemmer the matrix element between one-K-meson states has 

the form 71() 

(J) 

I I · 
where ~:: f -fj p and p are 4-:impulses of K-meson in the final and initial states 

respectivelyj V {p~ = V+(pJf)::..ij and 'V(p) are the corresponding wave fuJ).ct.i·ons of K,...meson ill 

.j3 -formalism; FK {fJ~form factors: 

*As noticed in151, for 7T 0 -meson, which is truly neutral such a matrix element vani­
shes beeause ·of the invarianoe under charge conjugation. 
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+K+ ( ~~ = f;;c (9~ +-fiK (tf9 j -f'Ko (f)= f;K (f~- f;k (t;J (4) 

-FK"~- (o) = 1 _, ~, (o) = 0 
(5) 

as the charge of the particles is equal to e-F (o). 
The self mass of K-mesons due to electromagnetic interactions (2),(J) is equal to 

. . .e . ., 'V .L /-1 ) ~ L1 m _ c.e I -~., (,<t {;'(p~r~ +,L,., ,1'-'1 1_7 e:. ,,7..2. 
' J<- (.irrf v v v lPJj c:fiJfv (f-rF·-r m!l - tn]/PL-fi[r:JJ (6) 

_ ie.t fo!tr [~r?'J]-2 rr~?-rJ~ 
£r.e,lm f rr L ?t-rJ:.rm~ 

'* -fl (7) 

·~.R.K {f~ as a function of· 7~ can be determined only by precise theory which does not 

exist at present or from a full analysis of future experiments. Since our purpose is to show 

only, that the mass difference found in1 1 , 2 1 may be of electromagnetic nature, we shall ta­

ke for example 

/6 tn'l 
-Fk+ {99 = ,..._ ~ ,. ft.,_, ) 

Y' tl f!Jtn t 

~o (f:}:::- Lttfl+ 'lrneJ:l 

Then we obtain for the mass-difference from (7) and (8) the expression 

mKo- m KT ::: mK o!. / _l,,} 2- f) 1l rr ( -:J 

(8) 

(9) 

Comparing it with the experimental value ..._.. t f Mev we find ,1 :: .£. It is worth while 

to note the difficulty of observing 

Ko.** 

other effects of the electromagnetic interaction of 
~ • .!'•<'•' 

Thus, there is no compelling reason to deny existing charge multiplet theor7 of Gell­

Mann and Nishijima since both the sign and the magnitude of the mass difference found inll,~ 
can be accounted for by the electromagnetic interaction. 

* Expression (7) for the self mass can be obtained also from the usual theory, where 
K-meson is discribed ~Klein-Gordon equationand electromagnetic interaction is introduced 
·1n the gauge invariant way, by substitution d 'd . r/ • 1 A 

~ ~~-c.erc~0~ 
**As noted in1 51 7 bremsstrahlung of K0 is~bsent .anq it is very difficult to ~istin­

guish between the electromagnetic scattering of Ko and the nuclear one. · 
- The most. characteristic experiment-is to find energetic cl'"-elec-

trons along the path of K~meson. However, the cross section of KO - e scattering is· small 
for low energies. Even for KO-meson of 1 BeV energy in laboratory system the effect will be 
negligibly small, as in C .M.S. of KO - e .the energy is. of the order 1 MeV. 
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