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We have previously reported reaulis of 2uperiinents concarning
pelarization of proton beams by scatiering from complex nuclei, Other

. 2 . . R ¢ : e
authors have also dealt with this probilem. Particular intezest has been
3.3

atiached to polarization by 2lastic scattaring and several publications ~
have trsated the theory fov this case,

As previously, we have atlempted to isclaie elastic scaitering by
insertion of an absorber into the counter telescope used to detect the
scaitered protons., Owing io rangs straggling in the absorber and to

2y 2

inhomogeneity of the beamn, it is impossible zclude with certainty ail

to 2
.
Z

rotong resulting from inelastic acattezxing, o axample, we mention the
= &5

icmmberiain, Segre, Tripp, Wisgand, and Ypsilaniis, Phys. Rev., 93,
1430 {1954), and Phys. Rev. 95, 1105 [1954),

szley, Cartwright, and Rouvina, Phys. Rev. 93, 806 {1954); Marshall,
Mazrshall, and de Carvalho, Phys. Rev. 93, 1431 {1954); alaoc J. M. Dickson
and D, C, Salter, Nature 173, 946 (1954),

33. Fermi, Nuovo cimento %_i, 407 {1934}, and private commaunication;
Snow, Sternheimer, and Yang, Phys. Rev. 94, 1073 (1954}); B. J. Malenka,
Phys. Rev., 95 522 {15954},

4%', Heckrotte and J. ¥. Lepore, Phys. Rev, 94, 500 [1954); W. Heck-
rotie, Phys, Rev, ?é_, 1797 {19584); R. M, Sternheimezr, Phys. Hev. 5?4__5__, 257
{1984},

®S. Tamor, Phys. Rev. 94 1087 {1954),



acaitering by sarben in which the lowest 2xcited 2taze i3 at 4.4 Mev, wh
our counting arrangemeni could be guarantesd o rzjeei scaltering avents
onlvy if at least 23 Mav were loat o the scattering nucleus,

At small angles of scattering from any target the 2iastic scatiering iz
zagily determined simnply because it iz strongly predominant over ineiasiic
acaitering. HNowever, at angles larger than about 20°

the so-called slastic acaltering is contaminated with an
appreciable {raction of protons irom inelastic scattering.

Helium is of special interest in this regard because there are no
eéxcited or unbound states at smergizs lower than 29 Mev, Thersiors, our
2xisting method of detection is adequate to 2xuclude all protong inelastically
scattered by helium at any angle.

We have measured the slastic-scaltering cross sections of helium fox
315-Mev 74 g/o-polarized protons, and of carbon Jor 290-Mev 64 g?o-pnim»
ized protons. OCOur second iargets wers 1. ’?g!cmz of Mquid helium and
3.2 gf emz of graphite respectively, The polarized beams were obtained
by scattering 340-Mev protons to the left at 15° and 18° respaciively, from
2 beryllium first target inside the cycloiron as praviously described}

The beam poiarization s were determined in separate experiments by external
scattering {rom beryllium at 15° and 18°,

The regults for both left and right scaitering from helium are shown in
Fig. l{a}), in which the differential-scaitering cross sections have been
corrected for nuclear attenuation in the absorber, Figure l{b) shows the
peolarization P(@)} in the 2lastic scattering by helium as computed from the
points shown in Fig. l{a) and the known beam polarization. The relation
waead ia ’

2{(i)) = PL P {1

| ¢ *
ta which  eify) = i"’z«.@fe Y = Vrigne i@% // Vegs ¥ Uoigne %@3}
L M :

P
B ,
be producsd by scatiering an unpolarized beam at angle {;_Q on the substance

is the polarization of the beam, and ﬁ“{@} is the pelarization that weuld

in guestion {in the preseni sxperiment, helium or carbon). Figure 2 show:

the corvesponding rasuits for carbon second target,
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change in sign of the polepization. Changes
diffraction scattering surve of carbon have been predicted by Fermi, by
Maienka, and by Snow, Sternheimer, and Tang, : Howevar, it iz not cleaw
thet the observed change in sign should be attributed to 3
implied by thease theoretical considerations, On the other hand Tamow
agsumed the validity of the impulse approxination for light nuclei, and on
that basis predicted that the polarization of carben and helium should be
the same., That they are the zame seems fzirly well borne out for angles
smail 2nough lup fo 2333 that the maz'gbbn sxperimment can be deemed ¢
représem nurely slastic scattering. In the framework of Tumor's theory
aither helium or carbon polarization data should be viowed 25 sxempil-
fications of that part of the nucleon~-nuciecn scaitering tha: involves ao
change in apin state of the targst nuclevns,

The authors have relied heavily on discussions with Drs, B, D, Friad,
J. ¥. Lepore, W, Heckrotte, and 3, Tamor,

This work was performed under the auspices of the U, 3. Atomic
Energy Commission,
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POLARIZATION

IO-Z4- 1 | N B I 1
o ]
N ]
RN CARBON
N %
NN () ]
\\ ! EFT
IO—Zs_- \.\ i
X Rer/’/)\\ x ]
L \\ 4
- W «
IO-ZG_ a
I S
]OZT PRI RTINSO WS S U SOY WO N S Y ST SO Y ST NS N (U0 W00 ST A0 DO WO ST
0 5 10° I5° 20° 25° 30° 35°
1O o o 1 B L S L
08t (b) .
- iy i
i
o6r 3 : } N
L $ 4
04t } { } -
o2t { I [ ]
O pt ] :..-‘:um:::%::u:-
[T S YN 0 VN AU N T U U S S W S U T YO T U A 0 0
0 5 10° 15° 20° 25° 30° 35°
® LAB.
MU-8150

Fig. 2





