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A PRECISION MEASUREMENT OF THE ANALYZING POWER FOR THE P-P SCATTERING AT
25.68 Mev. *)
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(Univ. Erlangen, Germany), W.Griiebler, M.Bittcher, M.Clajus, P.Egun (IMP, ETH

Ziirich, CH), P.A.Schmelzbach (PSI Villigen, CH)

The spin dependent parts of the N-N interaction can be extracted unambiguously
only from high precision polarization measurements in the two-nucleon-system.
Analyzing power data with an accuracy of M\'HO_4 have been measured at 5.05 MeV
and 9.85 MeV in Madison1, at 12 MeV in ZUrich2 and at 50.04 MeV in PSI, Villi-
gen3. Thus the isovector NN-interaction is not well known in the energy range
between 12 and 50 MeV.

In this contribution we report on a new analyzing power measurement
at 25.68 MeV, which was performed at the PSI, Villigen, with the polarized pro-
ton beam of the atomic beam source of the Philips cyclotron and with a window-
less high density H, gas-jet target4 which was developed in Erlangen. The pro-
tons scattered in the forward direction were measured in a cinematic coinciden-
ce with the corresponding recoil protons. As detectors scintillators were used,
which were symmetrically arranged with respect to the beam axis, thus allowing
a simultaneous measurement at 8 scattering angles. The beam current was about
1 pA and the beam polarization of 0.88 was monitored on line in a 4He—po1ar1‘-
meter behind the gas target. The absolute normalization of the polarimeter re-
action was obtained from an extra double scattering experiment using polarized
and unpolarized incident protonss, which yields an overall normalization error
of about 0.9%.

In this way the analyzing power of p-p-scattering at 25.68 MeV was
determined at 24 angles in an angular range of 5058Lab442.50 with an accuracy
of up to 11074
Watari, which was modified to include the effects of vacuum polarization, and

. The data are analyzed with a phase shift program written by

electromagnetic (e.m.) spin-orbit- and tensor-potentials according to Knutson
et a1.6. The influence of the latter two effects is demonstrated in fig. 1a,
where the data are compared with a prediction of the Paris potentia'l7 with and
without these spin dependent corrections to the Coulomb potential. This clearly
shows that for the analysis of precision analyzing power data in this energy
range at least the electromagnet spin-orbit potential has to be taken into
account. A comparison of the data with Arndt's most recent 0-1.3 GeV multi-
energy analysis (fig. 1b) shows a very good agreement, which is close to our
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best fit. Furthermore we report on preliminary results of a similar experiment
at 39.6 MeV and on the p-wave scattering lengths and effective range parameters

deduced from this experiment and from the most precise analyzing power measure-
ments in this energy regime1'3.
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Fig. 1: Analyzing power of p-p scattering at 2.568 MeV
a.) Paris potential prediction (-.- without e.m. LS and tensor potential;
- - with e.m. LS potential;—with e.m. LS and tensor potential)
b.) Arndt's multienergy analysis FA 877

References:

1. M.D. Barker et al.; Phys. Rev. Lett 48 (1982) 918

2. W. Kretschmer et al.; XIth Intern. Conf. Few Body Systems in Particle and
Nuclear Physics, Tokyo and Sendai 1986, p. 442

3. St. Kistryn et al.; Proc. XIth European Conf. on Few-Body Physics,
Fontevrand 1987, p. 534

4. G. Bittner, W. Kretschmer, W. Schuster; Nucl. Instr. and Meth. 167 (1979) 1

5. M. Clajus et al.; Nucl. Instr. and Meth. 1989, to be publ.

6. L.D. Knutson, D. Chiang; Phys. Rev. C 18 (1978) 1958

7. taken from the program SAID, Arndt 1988



	A precision measurement of the analyzing power for the P-P scattering at 25.68 MeV

