


Ja. Smorodinsky and [lo Tzo-hsiu

ON THE RADIATION CORRECTIONS IN THE WEAK
INTERACTION PROCESSES

UGBeRKHEHHMA HHCTHTYY |
AACPELIX MCCACNOBARNT |

BABJIMOTEHKA

E—458



In a number of papetsl‘4 it has been shown that in the first order in X the radiative corrections to
the /U -meson decay result in the finite tenormalization of the interaction constants (different for the vec-
tor and pseudoscalar ones), on contrast to this result the calculation of similar cortrection to ﬁ -decay,
(eg. a neutron gives a divergent result which can not be temoved by the otdinaty mass renormalization.

The cause of such a different behaviour lies in the fact that the structure of the _u -decay graph is

similar to that of photon emission. Indeed, the interaction ilamiltonian for /M -meson decay can be written
either in the usual V—-A form: '

9 = Ff_<vlJ§(l+l’,-)//A)(eIJ,;(/*JZ—)/P> (1)
ot in the equivalent one |

;{=f_62i<emu+/;)l/¢><ﬂlm'”@)“’) (2

The transition from (1) to ( 2) reduces only to the transposition of two particles having identical he-
licity; J) and € . Radiative corrections in this expression effect only the first factor (the second
one has no charged particles) which differs from the electrodynamical current ( el &‘ / € ) in two
‘tespects: (1) the different mass of two particles and ( 2) by the presence of );, (pseudovector cur-
rent 4' I; ).

Since the electrodynamical divergent integrals are independent of the mass of the particle then the
change of mass in the transition can not violate the conclusions from the Ward's theorem® concerning the
compensation of the vertex part and proper mass divergencies. Nothing can in this sense change the factor

)’S. since the replace.nent of the wave function ’SI/ by s "}’ affects only the mass dependence.

It follows that the finite result will be obtained in the calcuiation of radiative corrections to the AU
-meson decay ( and to any other processes of /L -meson and electron interaction:

u - e+>'+)7+) ; e+Y — e+ . wu+y —> M+
etc.) in any order of perturbation (in e‘ ).

In the case of B -decay of a neutron, the capture of meson by proton, the Hamiltonian does not re-
‘duce to the electrodynamical one. Indeed,

M= Ff'(pmmr,)l'n)(?l)q(l”})lV) (3)

" it is impossible to exchange the particle with the same helicity and put the charged particles in the one fac-
tor, for this it is necessaty to exchange 41 and € . However, the Hamiltonian can t;ansfonn intoS.



H=F6aelO=-0Ip){AlI(1+K)1V 4)

which as is known is not already renormalised (even without consideration of the neutron magnetic interac-
tion). We see that we can calculate the radiative corrections only for the processes in which other partic-
les do not take part with the exception of electrons, AL -mesons, neutinos and ¥ -quanta.
This means that it is impossible at present to predict theoretjgally the ratio of constants calculated
on the one hand from the lifetime of a neutron and on the other hand from the B -transitions between nuc-
— . + + ae ' . . . . . .
lei with spin zero (0 =* 0" transitions), and the experimental determination of this ratio * is of great

importance,
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