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The most precise and model-independent value of the

—d—lil(-t-)—[ can be obtained
dt 1=0
by direct measuring the pion form factor F;(t) in the
space-like region. This can be done by scattering of
high-energy pions by atomic electrons. The first suc-
cessful experiment of this type has been recently perfor-
med by the Dubna-UCLA collaboration using the 50GeV/c
pion beam at Serpukhov /17| All values of E (t) obtained
in this experiment correspond to very small momenta
transfer (-0.0353 GeVZ<t < -0.0138 GeV? ), being thus
very suitable for determination of the pion charge radius.
The preliminary Dubna-UCLA value <r2 /2
= 0.95*0.12 fm reported by Shepard /2 at the Spring
Meeting of the Americal Physical Society in April, 1972
caused much excitement among physicists. Some of
them /3 began to speak about the violation of unitarity
and analyticity because, if these concepts are applicable
to the pion form factor, then there are good theoretical
reasons to expect that the pion charge radius is not too
different from the p -dominance predictions:<r2 /2 .
= 0.62 fm (see, e.g., /39 ). Others /45/ investigated
the consequences of such a large radius for the isovector
_p-wave nr -scattering phase shift. They came to the
conclusion that the large radius suggested by the Dubna-
UCLA collaboration would require a large 81 phase
shift just above the threshold, what wouid have no dyna-
mical explanation in the existing nmr -scattering theary.

pion charge radius <t?>=6



The final version/!/ of the Dubna-UCLA value <r24/2.
=0.78% 0.10 im reported at the XVII International Confe-
rence on High Energy Physics, London, July, 1974, still
seems to be too large when compared for instance, with
the most recent values:<r2 3/20.70+ 0.0l fm or<r2>/2 _
=0.68 + 0.0l fm obtained in the analyses 6:7/ of all
experimental data on the form factor in the space-like
and time-like regions simultaneously (excluding both
the Dubna-UCLA and the Frascati measurements).

In the present note we investigate dependence of the
particular parametrization of the form factor on the value
of the radius, '

In paper !/ the single-pole parametrization

2 N
F  —— 1
7! (1—-A.1)2 ®
has been used for the fit in the region of measurements
and for the subsequent extrapolation to ¢ =0. It is clear
that the parametrization (1) should not be the best one.
We reanalysed the experimental data on F, (1) presen-
ted in/1/ by means of a new model-independent method /8/
It was proposed by us for the determination of the charge
radius of spin-zero light nucleus. However, without any
‘modifications it can be applied to the present case. The
method is based on the optimal use of the analytic pro-
perties of Fﬂ(t) in the whole cut complex ¢ -plane.

First we map the entire cut ¢ -plane onto an unifocal
ellipse in the =z -plane so that the experimental region
is placed on the interval —1<z <+ 1 and the cut on the
ellipse. Next we use a search of the form

M

F”[z(t)]= 1+ E:_l AB [T (2)-11, @)
where TSZ) are the Tschebyscheffpolynomials,‘B.,=(Rf2( u-l}+
+R™H0- +28 . 10 % R is the sum of the semi-axes of the
ellipse and A, ' ar€ coefficients to be found from a fit.
Carrying out the fit with 22 experimental points from
ref. /!/  we find that according to minimization of the
quantity x=x2+¢ ( @ is called the Cutkosky convergence
test function) one should keep only one term in the series

4

(2). We obtain )f2= 6.81 for 21 degrees of freedom
and the value <r2>'2 _ .71+ 0.05 fm.

We think that just this value should be considered as
the pion charge radius resuited from the data of the
Dubna-UCLA collaboration. It is in better agreement with
other experimental data on the pion charge radius.

Thus, the serious difficulties discussed in refs./3—5
are removed.

In conclusion we would like to stress that the optimal
use of analyticity of the form factor has produced the
nontrivial result: the shift of the central value of the
radius and significant reduction of its error. Obviously,
data on the form factor in the space-like region from
future experiments should be analysed by using this
method.
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