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. The analysis of data given by Ford et al./l/ is presented’
whithin the framework of the theory of three particle produc- -
tion near the threshold/ /. The square oi‘ the ‘l?—decay matrix
. element in this theory with the accuracy to the squared terms
by pion relative momenta’ is given by the expression/ 4<in the
assumption that rule AT°‘[zru1f115 in ‘the - 't'—decay)

lMl —i+-—-(«,_+ da)(l’;:s'\zs*-Lk‘fz‘f'rT’\'-‘)+"‘uz(‘?;* »’Qv)l_"u.U‘cb* ‘\n.)"r (1
+ 2l(‘~'41) ""\’u ]"‘"L“a*‘-"“z“v f-{ba.,‘)["‘(o.ﬁ)f.l(ku)f (-"-u“‘v‘-\ . )
where Klz’ K 137 sz are the pion relative momenta (index 3 refers‘
to the "odd" pion in the T- decay), 2,, is the pion relative B
‘__momenta squared in the centre of the Dalitz plot (here and in
the following ﬁ- m;:t) I(K) are the i‘unctions of the rela--
tive momenta which contain the singularities a,, and @, are S-wave
7r7r scattering lengths in the isotope states, T=0 and 1= 2, res-
pectively, C is the slope parameter in the distribution by K12
.(azwﬂc ’ where a istheslope parameter in the distribution
by the Dalitz—Fabri Y variable) Expression ) is written in :
such a form that lMl equals the unity and his derivative '
equals (—C) in the centre of vthe Dalitz plot. o

The distribution oi‘ the probability density én the Dalitz
plot was i‘itted by the least squares method (by thed,, a, ,¢
’ parameters) The theoretical values of the probability density'
.f‘:l.s'?“glﬂ'l‘ds;, (where AS; 1s the area of the i-th bin on the
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Dalitz plot, the number .of bins being 153) were-calculated by

the Monte-Carlo method using the random number generators on the

6

BESM-6 and CDC~1604A computers. A total of ~ 6+10° points have

been generated. The accuracy of the integral calculation
has been verified.Beginning with > 24106‘of the generated
points the integral values and fitting results did not change.

The minimized functional 1s:

N ? -g (%, ((,_,C)} . : f .
B2 Z—l T ape ’ @)
' s
where N is the number of bins on the Dalitz plot;,g¢ -and Agf

(E=1,00ey M) are the experimental values of the probabili-
"ty density and their errors in theui—th bin, respectively. Ford
et al. give only the statistical errors which are on the average
1-2%, In this case the systematical errors could be of impor-
tance. The minimization of expression (2) ‘has been made by
the squared functional linearization method/5/ with the help
of the standard subroutine FUMILI. )

The fitted results are listed in Table I. The low confi-
dence level (0 2%) is probably due to the fact that the statis-
tical errors were taken into consideration only. We have tried
to reduce the influence of the systematical error contribution
by excluding 8 points from the different regions of the Dalitz
plot. These points fall out from the regular course of the
probability density and give the unusual large (by 6-10 units)
contribution into ) . After fitting 145 bins (instead of 153)
we obtain Xl =142 with 142 freedom degrees. This denotes
the squared approximation to be in a good agreement with the

experiment. In this case the parameter values change slightly.



It is-belived that the inclusion of systematical errors will

7 not lead to the considerable change of the parameters.
However, 1ts errors' are slightly increased. ‘
e It should be noted -that the deviation from the linearity
of the odd meson. energy spectrum in’ the case of the Tndecay

has been first found by Ford et al. In our paper this experimen—.
tal fact is explained by the contribution of terms which con-
tain the.ﬂn scattering lengths, that is by aw scattering;
effects (Fige 1), The fit with the fixed values of @, == 0
gives X*/X* =1.37 (the confidence level of ~ 0.1%). Note,
that Ford et al., who have taken into account only ana]ytical
terms in. the square of matrix element, i.e. have used its
incomplete ~ expression, described satisfactorily the distribu-—
tion of\therbrobaoility density on the Dalitz plot by including
in IM12 othe_fourth order terms in pions relative momenta.

i Sipqe fhe theory is semiphenomenological, an important .
problem,arises whicheterms of the expansion in the relative
momenta .. ~ can be negieeted (thet must be decided'from the
compaxison‘w;th the,exper;meot). Besides, it should be noted
that the inclusion of the terms, of the following, third order
gives a principal possibility to determine"the sings of tﬁe‘
scattering ieﬂgths,ubecause in this case the terms of the third
deg:ee bjea?rend Q, appear in the expression for the. square
ofvmatrix,element/254/. We have,analysed the data by Eord et al.
taking - into account the cubic terms. The'ﬁesu;ts of the fit

are. given in Table I. .. - ~ - . .. R



Table I. . . - RS

‘Account of quadratic terms ° . ‘account of cubic terms: fit
’ from 145 bins of the Dalitz
. S s, - plot
‘Fit from 153 . .- Fit from 145 . oo 2
bins of Dalitz +. bins.of Dalitz solution " solution
plot: sl plot T R
d, +(0.58+0.04)  +(0.5740.04) - 0.,48+0.03  0.67+0.04
“a, 7(0.16£0.01) =(0.16+0.01) 0.14+0,009 =-0.18+0.01"
¢ 0.8640+0.0084 - 0.867010'.0086 7 0.8662+ - " 0.8617+
, 0.0086~ . 0.0096
(@) (0,2739+0.0027) (0. 274e+o 0027) (0. 2746+ » (o 2732+
R T 0.0027) ~ 0. 00365
L5 . 201 0 142 C141 T 157.5
confldence D PR X s L
tevel 0.2% : - -50% - T 50% . ‘ 18% -

- As 13 seen from Table 1 the adding of the cubic terms did net
1mprove X* . We have received two solutions with different signs
for the scattering‘lengths; The values of scattering lengths

- are not different (with the accuracy of '~ 15-20%) from those

: corrosponding to the f£it using the- quadratic terms. Our analy—
sis hae shown that the ‘cubic terms give a small contribution'
compared with quadratic terms. ’ FEE

© The. obtained values of the scattering lengths do not agree'v
with the values of @,=0.2 and-' @, =-0.06 predicted by Weinberé6/
on the basis of the current algebra. It seems,-that the effeot
of the higher, fourth order, terms would be small and its acceﬁnt
in the sqnare of the T —-decay matrix element would ‘not change
essentially the results, presented in Table I, as the lower

terms already describe well the experimental data.But the



direct answer to this question can be obtained after the
" analysis of experimental data considering the fourth order

terms. This analysis should be carried out after accounting

“all systematical errors._

' Note that the value @, =(0. 6+0 25)%* obtained from
.the analysis of 1609 K@u —decays/7/ is in a good. agreement
with the value & =(0.57+0.04)%; from our paper.
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rig. 1. The square of the matrix element distribution by the
Dalitz-Fabri variable Y . The points are the experi-
mental distribution from Ford et al. 1/. The statis-—.
tical errors are given only. Dotted line is the fit

with [M{*=1+aY ., S614d line is the fit by formula(l).



