
Zeitschrift: Helvetica Physica Acta

Band: 34 (1961)

Heft: [6]: Supplementum 6. Proceedings of the International Symposium on
polarization phenomena of nucleons

Artikel: Observation on the reaction Li7(p,)He4 using polarized protons

Autor: Bearpark, K. / Hall, I. / Segel, R.E.

DOI: https://doi.org/10.5169/seals-513282

Nutzungsbedingungen
Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich für deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veröffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanälen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation
L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En règle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
qu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use
The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 17.01.2026

ETH-Bibliothek Zürich, E-Periodica, https://www.e-periodica.ch

https://doi.org/10.5169/seals-513282
https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en


337

Observation on the Reaction Li7 (p,a) He4 Using
Polarized Protons

Bv K. Bearpark, I. Hall, R. E. Segel, S. M. Shafroth and N. W. Tanner
Clarendon Laboratory, Oxford

Wolfenstein [l]1) in 1949 predictcd that the reaction Li7 (p.a.) He4

would be sensitive to proton polarization which produces an additional
term in the angular distribution of the form sin 2 Q cos 0. The magnitude
of the coefficient associated with this term could not be predicted
because of the unknown Channel spin phase which could not be deduced
from the unpolarized angular distribution. However it was clear that a

large azimuthal asymmetry would occur at least at some energies.
A polarized proton beam was obtained bv scattering 2 to 4 MeV

protons from carbon at 60° (lab) at which angle the polarization hacl

been measured [2] as —25 to —35% depending on scattering energy.
The scattered beam was allowed to pass through an absorber foil and

impinge on a lithium target as shown in figure 1. Alpha particles from
the reaction were detected bv four Csl scintillation counters at 45°

(c.m. angle approximately) to the scattered beam. Using a primary
beam of 2 :uA, a carbon target 8 mg/cm2 thick and a lithium target
0.5 mg/cm2 thick, about 1000 a-counts per hour per counter were re-
corded for a lithium bombarding energy of 2 MeV. The lithium bombard-
ing energy was varied by appropriate choice of primary bombarding
energy, scattering target thickness and carbon absorber thickness. The
inherent asymmetry of the Chamber was determined by replacing the
carbon scatterer with a platinum foil of equivalent thickness.

Figure 2 shows the fractional change r (defined in the same way as

Wolfenstein's [1] r) in the intensity of the a-particles at 0 — 45°, 0 0°

due to proton polarization (100%).
The immediate consequence of the sign of the asymmetry is that the

Interpretation of Li7 (p.a.) He4 in terms of Compound states of / 0 and

/ 2 by Inglis and by Critchfield and Teller [3] is not acceptable.
On the other hand two states of / 2 (suggested by Christy and

l) Numbers in brackets refer to References, pago 338.
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Rubin [4] can give the right sign and magnitude. Three curves for the
latter case calculated by Wolfenstein [1] for Channel spin phase y are
shown in figure 2. Apparently y ~ 200°.
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Figure 1

Geometry usecl for Li7(p, a)He4 measurement: p, primary beam; p, polarized beam ;

Sj, 6'2, Sa, colliinating slits for primary and polarized beams and a-particles;
c. carbon target; Li, lithium target; A, carbon absorber foil; ocj, ..a4, CsT counters
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Figure 2

Asymmetry r as a function of Ep showing measured points and curves calculated
by Wolfenstein [1]
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