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A measurement of the pp elastic scattering spin parameters are essential
in determining the I = 1 amplitudes as well as contributing to the determina-

tion of phase shifts. The measurements of single and double~spin correlation

parameters at each angle and energy will have a large impact on these pro-

grams. Furthermore, a study of the two-spin elastic scattering parameters may

reveal possible new structure in the pp system.
Experiment 512 has as its objective to measure CSS in the angular region

200 < 9c m £ 90° and at energies of 500, 650 and 800 MeV. The EFB beam,

polarized in the § directioun, was incident to a targ;t also polarized in the S

direction. The scattered particles were detected in a single arm spectrometet

which rotated from about 0° to 45° in the lab. A simultaneous measurement of

47, was made using the transmisslon couaters from Experiment 98l downstrean
of the spectrometer. The beam polarization was checked with a CHZ

polarimeter, also from Experiment 498.

In June and July, the frozen-spin polarized target system was tested in

k)

EPB and then shut down until E-512 began in September. The target system

consisted of the ANL horizontal dilution refrigerator fixed on the beamline
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and the HERA superconducting magnet on a moveable transport.2 With a conven—~
tional polarized target in an S-type configuration, the HERA.magnet would
allow only a small acceptance from 0-7° and 45-135° in the lab. 1In the
frozen-spin mode of operation, the ethylene glycol target was polarized by
microwave pumping in a field of 2.5T and at a temperature around 400mK. After
polarization of 807% was attalned, the target temperature was reduced to 30~50
mK and the HERA magnet moved away from the beamline keeping the target in a
reduced magnetic holding field of typlecally around 300 mT. This therefore,
enabled the lab angular acceptance of the experiment to be from 0° to 90°.
Figure 1 shows the target relaxation times (1l/e) as a function of tﬁe
holding field for various temperatures. Holding times of 400-500 hours were
typical at 310 mT holding fields. The absolute temperatures quoted in the
figure are probably high. This uncertainty was mainly due to instrumental .
effects and resistor calibrations at these low temperatures. Furthermore, it
was determined that beam heating of the target became a problem only 1f the flux

RS

were 2 2 x 105/sec/cm2, well sbove our normal beam intensity for data

taking.

The spectrometer consisted of a C-magnet (Hermes) with proportional cham—
bers of 1 mm effective spacing. The current in Hecmes was set to give a bend
angle of 11° at any given lab angle and the spectrometer acceptance was about
3.5 msr. The momentum resolution was better than 1.5% and hence the single-
arm method allowed separation of the pp elastic events from pC quasi-elastic

events at lab angles » 10°. A carbon slab placed upstream or downstream of

the polarized target enhanced our background for the further study of the

quasi-elastic events.



The beam was defined by two sciuntillators in the beam and two annular veto
counters. Polaroids and beam steering tests ensured the polarized target,
scintillators and beam were aligned to within & 1 mm. Typical beam intensi-
ties were 2 x 10° p/sec in a 15 mm spot at the target.

Figure 2 shows preliminary Cgg data over the angular range‘of the experi-
ment for the three energies. Also shown in the figure are phase shift predic-
tions from Arndt .and Kanada.

Because of the greatly reduced polarizing field, the beam does not get
bent passing through the target region as much as with the traditional
fields. Systematic errors due to misalignment of counters are greatly
reduced. To take advantage of this situation, the transmission counters of E~
498 were used to measure AOT with this reduced holding field.3 The positions
of the traunsmission counters were held fixed and, as beam energy changed, the
holding fleld was varied so that the beam trajectory remained constant. Thus,
false asynmetries due to misalignment of the beam are minimized.

To minimize accidentals cdfr;ctions in the Aoy measurement, the beéam
intensity was reduced to about 104 p/sec. Figure 3 shows the corrected data
obtained in E~512 in comparison with previous data and the avallable phase
shifts claiming 1D2 and 3F3 dibavyon resonancas. The existing data are not

sufficient to clarify the exlistence of 3P0 or 3P2 resonances. Data with fine

energy steps around 650 MeV will be important.
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FIGURE CAPTIONS -

Figure 1 The relaxation time versus holding field of the E-512 polarized
target. Shown are various temperature regions from 30-150 mK. The
gcatter in the data for a given temperature is mainly due to
instrumental uncertalinties in the temperature measurement. At 310 mT;

typical relaxation times were found to be 400-5Q0 hours.

Figure 2 Prelinminary Cgg data for pp elastic scattering in the angular

range of 20° ¢ ec < 90", Also shown are phase shift solutions from

Arndt (Spring 82) and Kanada.

Figure 3 vAUT vs. incident beam energy. Previous data from Axen et al.,

and Biegert et al. are also shown.* The solid line is Arndt's phase

shift prediction and the dashed line is from Hoshizaki.
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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor any of their employces, makes any warranty, cxpress or implied, or
assumes any legal liability or responsibility for the accuracy, completeness, or use-
fulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any spe-
cific commercial product, process, or service by trade name, trademark, manufac-
turer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof.
The views and opinions of authors expressed herein do not nccessarily state or
reflect those of the United States Government or any agency thereof.
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