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The polarization parameter P has been measured in the elastic 7 *p scattering at
335, 370, and 410 MeV for the angles cos 8" <0. The absolute error of the
measurements is AP =~ +0.05. The obtained results are in good agreement with

the predictions of the phase analysis.

PACS numbers: 13.75.Gx

Reliable results of a measurement of the polarization parameter P in elastic
7t p scattering are currently available in the region of low-lying n/V resonances. These
data were obtained at the Swiss Institute of Nuclear Research (£, <300 MeV),' 3 at
the Leningrad Institute of Nuclear Physics (400 MeV < £, <600 MeV),** and at the
Rutherford Laboratory (£, > 600 MeV).® The absence of published experimental
data in the energy range 300-400 MeV complicates the determination of the energy
dependence of the parameter P and the phase analysis of the entire region. The
polarization parameter was therefore measured in elastic n*p scattering at 335, 370,
and 410 MeV as part of the overall program of experiments on pion-nucleon interac-
tions in the Leningrad Institute of Nuclear Physics. Since it was shown in the pre-
ceding experiment® that a scattering into the back hemisphere produces the strongest
change in the parameter P with energy, we have concentrated our efforts on measure-
ments in the range of angles cos 8% <0.

The experiment was carried out on the 7-meson channel of the synchrocyclo-
tron of the Leningrad Institute of Nuclear Physics, using a polarized proton target’
made from a double lanthanum-magnesium nitrate. Five stacks of spark chambers,
each 0.5 X 0.5-m? in dimension and each stack having four spark chambers, were used
as recording equipment.®

The results of the experiment are illustrated in Fig. 1, in which only the statisti-
cal errors are shown. The additional systematic error associated with the inaccurate
determination of the polarization of the target is within the limits of +3%, according
to our estimates. At 335 and 370 MeV the statistical errors are AP =+0.05, con-
sistent with the accuracy of measurements carried out in the SIN meson factory.! =3
The results of an experiment carried out earlier at 410 MeV by the method of double
scattering are also shown. A good agreement of the data of the two experiments
confirms that there are no significant unaccounted systematic errors in them, The
curves in the figure represent the angular dependences of the parameter P, which
have been calculated on the basis of the last two phase analyses.®'! We see that
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FIG. 1. The results of measurements of the polarization parameter P in 1r+p scattering at energies
(a) 335 MeV, (b) 370 MeV, and (c) 410 MeV. The open circles represent the data of Ref. 9 for
410 MeV. The solid curve represents the predictions of the phase analysis of KN-78 (Ref. 10)
and the dashed curve denotes the phase analysis of CMU-LBL (Ref. 11).

there are no significant discrepancies between the experimental data and the predic-
tions of these analyses in the energy range of 300 to 400 MeV.

The results of measurements of the polarization parameter P in elastic 77p
scattering carried out by us, together with the results of Refs. 1-6, form a continuous
set of overlapping experimental data in the region of low-lying #/V resonances.
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