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FORM FACTORS OF THE DECAY r*- ete~vet
M.K.Volkov, A.Schaale*

The decay n*-> ete™v et is studied in the quark model of supercon-
ductivity type. The calculated form factors R and the relation £= R/F,
are in a good agreement with experimental data.

The investigation has been performed at the Laboratory of Theoretical
Physics, JINR.
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B xBapkoBo#i MomenH CBepXIpOBOAALIEIO THNHA OINMCAH pacnaj
nt+e'e"y ot [lonmyuenuvie oueHxu mis GopmdakTopa R M OTHOLIE-

HUe £=R/F, COMIACYIOTCA C IKCIEPUMEHTOM.
PaGota BbinonHena B JlaGopatopyu Teopermueckoi ¢usmxu OUSU.

In’!”  based on the Quark-Model of Superconductor Type ’2/ the
form factors (vectorial and axial) were calculated for the decay 7 +€vy.
It has been shown that for a ,-mesons, the relation y=F,/F, = Z2~! be-
comes less than one (Z 1= 0.7), where Z-L 1- 6m%/m2 , m =280 MeV
is the mass of the u-quark in QMST and m, =1275 MeV is the mass
of the aj-meson. This result for y is in good agreement with experi-
mental data’3-5/ . Some time ago new experimental data were published
by the group SINDRUM 8/ for the decay n*s+e'e” v et where besi-
des the well-known form factors F, and F; also the axial form factor
R appeared, connected with the momentum of the e‘e™-pair. There-
for it is useful to calculate R and the relation £ = R/Fy that is also de-
termind experimentally. In’3%’ the following results are given for the
form factors:

+0.019 +0.015 +0.028

F = 0.029 ' F = . = -
v -0.014 A 0018-0.012 » R = 0.083 -0.016 ° (1)

y =07+05, £=23+0.8.
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Using /8/ for determining the structure part of the amplitude
nt> ete~ve+t one gets:
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where G is the Fermi constant, e is the charge of the electron; F ,
the constant of pion-decay F,=93 MeV; £3™ , the electromagnetic
current £°"- ﬁ.(ps) YoUol=-Pg) g%, the weak current e'=l-lv(p)x
xyB(l_-y:S u,(-p,); G, the momentum of the pair ety bBnd k is
the momentum of the pair e*e~. Only the diagrams in the Figure con-
tribute to the amplitude (2), where the a;-meson playes an important
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Diagrams of thedecay n*t ¢t 6 ve*.

role as an intermediate particle. If only diagram (a) is used, then F, and
Fy will be equal:
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Using also diagram (b) we finally get for the form factors Fy, and F, the
expression’/1/: F;"’b =Fs) , F :"'b) =F“:)Z"1, y=Z"1. This result agrees
with the experimental (see (1)). It will be shown that the influence of
diagram (b) is the same for the form factor R : R3+P)- R® Z-1 . The
form factor R is absent in the decay »~+ é v y because k%= 0 for the
photon, but when the e*e~-pair appears, k?#0 and there occurs a k2-de-
pendence in the amplitude (2) (form factor R).
For the calculation of R , the amplitude for the decay a  +np Wwill
. be used, taken from” !/ : ' 5
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Here Ep is the constant of the decay p -+ 2r with g p2/4n ~ 3,p and k are
the momenta of the pion and the p -meson. Before using this expression
for calculating the axial part of the amplitude (2) it is necessary to sub-
stitute p»-p . If we use only diagram (a) for the calculation of R, we
get:
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but, finally using both the vdyiagrams, (a) and (b), we get for the form
factor R and the relation £ the following expressions:
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These theoretical results agree with the experimental data (1) (remind
that theoretical values for Fyand F, are: F,=0.029and F, - 0. 02071/,
At the end of this short report we w1sh to compare our results with those
of the Quark-Virton Model /7/:

F, =0.041, F, =002, R=0087, =05, £=21.

In that model there was also taken into account the a,-meson.

A comparison of the values we have obtained for the form factors
Fy, F, and R shows that our prediction in the QMST is slightly better
than that in/? (see (1)). The expressions for the form factors in the
QMST are analytically very simple so it is easy to compare them with
the results of other models, for example, with the standard Quark
Models Fy = F, = m?/snze’s/ It is possible to show here that the
intermediate a, -meson plays a very important role only for an exact
calculation of the form factor F, and the ratio y which is in a good
agreement with the experimental data (y becomes less than one (y=
= 0.7) under the influence of the 2; -meson). The value of R slightly
changes after taking into account of the a;-meson.
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