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New experimental data on the spin rotation parameters R and A in 7¥p
elastic scattering at 1.62 GeV /c is presented. The measurements were per-
formed at ITEP accelerator by ITEP-PNPI collaboration. The experimen-
tal setup includes polarized proton target and carbon polarimeter based
on the multiwire spark chambers. The data obtained confirms our un-
derstanding of Barrelet ambiguities of partial wave analysis based on the
information about A and R parameters at 1.43 GeV/c.

PACS numbers: 13.75.Gx, 13.85.Dz, 13.88.+¢

Both the experimental and the theoretical baryon spectroscopy is under
steady progress in recent years. Partial wave analysis (PWA) is one of
the most powerful instruments in the baryon spectroscopy. But it is still
not free from ambiguities caused by the incomplete experimental database.
Especially poor is the knowledge on spin rotation parameters A and R in the
region of incident particle momenta above 0.75 GeV/e. Predictions of these
parameters made by different PWA contradict with each other in a number
of kinematic regions. The single measurement in this region fulfilled by the
ITEP-PNPI collaboration [1] supports PWA of Ref. [2] and contradicts to
PWA of Ref. [3,4].

The apparatus is shown in Fig. 1. Its basic elements are: (i) polarized
proton target in superconductive solenoid (P); (4i) carbon filter (C); (ii1) four
sets of multiwire magnetostrictive spark chambers (MSC1-MSC6, MSCT7-
MSC12, MSC13-MSC16, MSC17-MSC21) and (iv) a number of scintillation
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Fig. 1. The experimental layout (not to scale)

counters (C1-C10) to provide the trigger and to identify the positive pions in
the beam by the time of flight. The two sets of chambers with the 36.5 g/cm?
thick carbon filter in between form the polarimeter which analyzing power
was measured beforehand at the ITEP accelerator [5].

This paper presents the results of two runs at the ITEP accelerator.
During the first run 1.4 x 108 triggers with m* beam were obtained while
the second one gave 6.5 x 107 triggers from 7~ beam.

The processing of the data was performed in several steps: (i) Events
of the elastic mp scattering on the polarized target were selected by com-
planarity and pion-proton angular correlation. (ii) Single track events with
polar angle of the second scattering > 3° were selected in the polarimeter.
The average analyzing power for selected events is 0.191. After this selec-
tion 16686 events of elastic 77 p scattering and 4708 events of 7~ p scattering
were left for further processing. (7ii) The method of maximum likelihood
was used to get the polarization parameters from the data. The probabil-
ity density was built only as a function of parameters A and P, while the
parameter R was calculated from the equation: P? + A% + R? = 1.

The results of the experiment are given in the Table I. Only statistical
errors are given. All the systematic errors are negligible compared to the sta-
tistical errors. New results for the parameter A are shown in Fig. 2(a), (b) as
functions of center-mass scattering angle and beam momentum correspond-
ingly. Our data for 7 p scattering does not contradict to the predictions
given by the analysis of Ref. [2] and is in strong disagreement with the pre-
dictions of Ref. [3,4]. This remains true in a wide momentum range as seen
from Fig. 2(b).
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TABLE 1

Oem (degr.) P A |R|
range mean

w1 p elastic scattering

118-123.5 121.7 | 0.24 £0.12 0.27+£0.18 0.93£0.06

123.5-127 125.2 | 0.30£0.12 0.36 £0.20 0.88£0.09

127-131 128.8 | 0.40+0.13 —-0.324+0.20 0.86=+0.10

131-140 1336 | 0.29+0.13 —-040£0.21 0.87+0.11
7~ p elastic scattering

118 1248 1223 | —0.11+0.19  0.88+0.28  0.46 =+ 0.54

124.8-129.4 127.0 | 0.03+£0.19 0564028 0.83+0.19

129.4-140  132.8 | 0194020 0514£0.29 0.84%0.18
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Fig.2. Results of this work (full dots) compared to the data from [1] (open dots)
and predictions of selected PWA [2—4].
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