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It has been established in the recent exverimental works of Rosenfeld etc!l‘, and

Crawford etc.lz] , that the neutral K-meson is heavier than the charged one:
Myo=Mya 24,8210 Mev, = Mpro ~My- =4, 72 1.3 Mey 0

At first sight this result seems to be 1n contradiction with the fact that K* and K°
are spinless particles, belonging to the same charge doublet. Actually, 1f X° doesn't inte-
ract with the electromagnetic fleld and the mass difference 1s of electromagnetic nature,
one might expect that the oharged K-meson should be heasier<(see e.g.ljl) due to 1ts elec-
tromagnetic self mass., . - k

1,2 have suggested, that their result may be oon-
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On toese grounds the authors of works
sidered as an evidence in favour of the Pals hypothesis ,thatx+ and/Ko do not form char-
ge doublet and have different‘intrinsic parities.f '

In the present note we shall show that there are no sofficient.grounds to draw this
conclosion. Namely, mass—difference (lj can be oxplained inside_thevusual multiplet scheme
of Gell—Mann—MishiJimé, if the eiectromagnet;o 1nteraotion oi'Ko;meson 1s taken into consi-
deration. ‘

In fact, as has been noticed dy G. Feinberg in his interesting paper]5]

'y the neutral
spinless particle which is different from its anfiparticle,'oan'1nteract with electromagne-
tic field. Such an interaction will arise from the virtual dissoolation of K°-meson 1nto ej
nucleons and antihyperons.

Then K°~meson will possess the eleotromaénetio;st:ncture,

The lagrangilan for the gauge 1hvar1ant eleotrohagnetio interaction can, in general, be

written in the form

Z=—fv/7)<j/}(x)/i (x) 3 (2)
where J (X) is the operator of the total current of all strong 1nteraoting particles.

Then, in ~/3 —formalism of Duffin-Kemmer the matrix element between one-K—meson states has

the form : o . ﬁg)

<P1M/(X)IP>K: (.ﬂtr)’ CXP[ L?K)'U(P-f/w [75,((7}-# K@)) 7/[/0) ‘ 3)

1 ‘ ’
where ::F - ; P and P are 4—1mpu1ses of K-meson‘in the final and initial states
respectively; fU[)D') 'U"ﬁ:}@g,, {)and ’U[P) are the corresponding wave funotions of K-meson in
\/3 ~formalism; K(?) form factors: '

* As noticed in|5‘, for e -meson, which is truly neutral such a matrix element vani—
shes because of the invariance under charge conjugation.



T (P=F5 @)+ (), Fo (097 Fuc (79~ Farc (77 (4)
T {b) =1 R fi;oXCO) =0 ()

as the charge of the particles .is equal to e-F[o).

The self mass of K~mesons due to electromagnetic interactions (2),(3) is equal to

A= &”)wyfu(p)/ ngifﬁ_dl‘ﬁ"_(f.’ll A ey’

§)i+m (6)
_ g [ f?/] rep-9)°
R (zrr)’m f [ — 9T L p-g)um* 5,’/ Q)

' f;ZR’[?) as a function of- f can be determined only by preoise 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 1n'1’21 may be of eleétromagnetic nature, we shall ta-
ke for example
(9‘ 2 > 7C/}" [?/:”————“4/,4?,” (8)
L%+ 7'”] ‘ [7%9m?
Then we obtain for the mass—d;fference from (7) and (8) the expression
—~ My £ 2 9
mKa—mK.,.—.-z;—cz/—s,—/)"/} €))
Comparing it with the experimental value ~ % g Mev we find ) 2.2. It is worth while
to note the difficulty of observing other effects of the electromagnetio interaction of
o i #
K . *% .

Thus, there.isvno compelling reason to deny existing charge multiplet theory of Gell-
Mann and Nishijimg since both the sign and the magnitude of the mass differenoe found 1n'1’21

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 1s discribed Yy Klein-Gordon equation and electromagnetic interaction is intfoduced
in the gauge invariant wa b substitution

gaug Ty OY 337—”?_- “'L@F/ﬂ}ﬂ

** As noted 1n15| bremsstrahlung of K° 1s’absent and it is very difficult to distin-
guish between the elec{romagnetic scattering of KO and the nuclear one.

The most:characteristic experiment is to find energetic J>~elec-
trons along the path of K meson. However, the cross section of KO - e scattering is small
for low energies. Even for K%-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 jlev.
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