Lawrence Berkeley National Laboratory
Recent Work

Title
STUDY OF THE He4(p,d)He3 REACTION WITH POLARIZED PROTONS AT 55 AND 63 MeV

Permalink
https://escholarship.org/uc/item/1v91qg7w3

Authors

Boschitz, E.T.
Chabre, M.
Conzett, H.E.

Publication Date
1965-08-01

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/1v91g7w3
https://escholarship.org/uc/item/1v91g7w3#author
https://escholarship.org
http://www.cdlib.org/

UCRL-16218

University of California

Ernest O. Lawrence
Radiation Laboratory

a )
| TWO-WEEK LOAN COPY
This is a Library Circulating Copy

which may be borrowed for two weeks.
For a personal retention copy, call
Tech. Info. Division, Ext. 5545

L Y,

4 3
STUDY OF THE He (p,d)He  REACTION WITH POLARIZED
PROTONS AT 55 AND 63 MeV

Berkeley, California



DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



RN SUVPRO R

o See:belotvffﬂ7 o :.UCRL;i6218_.f1
UNIVERSITf OF”CALIFORNIA‘ﬂlt-f -

Lawrence Radlation Laboratory
Berkeley, California

AEC Contract No W- 7&05 eng M8

. oL x . . :
i o oL o

STUDY OF THE He (p,d)He REACTION WITH POLARIZED
DR PROTONS AT 55 AND 65 Mev

4
[

, E m, Boschitz, M. Chabre, H. E.. Conzett and R. .J. 81obodr1an*.f_iyf?-~a‘~q

August 1965

Paper presented at Internatlonal Conference on Polarlzatlon Phenomena of

_.‘.

v Nucleons, Kernforschungszentrum Karlsruhe, September 6 lO 1965

Germany



AR detectors. Therefore we counted 1nstead the He

related to the deuteron polarization by the formula
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PROTONS AT 55 AND 63 MeV*

E. T. BoschitzT; M. Chabre*, H. Ef Conzett‘ahd R. J. Slobodrian
Lawrence Radiation Laboratory
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August 1965

‘The Heu(p,d)He5 reaction, and the inverse strippingrreaction Hej(d,p)Heu

are not yet well understood. DWBA fits on intermediate energy data are not

1,2,3)

very convineing, whereas a simple diffraction approach seems more successful ’

‘Studies with polarized.?articles may help to elucidate the reaction mechanism.

We have measured the asymmetry in the He (p,d)He dross section With polarized

protons, at 55 MeV where data are avallable for the cross sectlonu)’and at

63 MeV. f |

v We have used the polarized proton beam of the Berkeley 88 inch cyclo-
Atron, produced by alpha-hydrogen scattering. At forward angles the deuterons
were detected and identified by two large (4 cm ) E-AE solid state detector :
pairs. At backward angles the deuteron energles were too low to go through the

3

re001ls at forward angles,

with Csl crystals of adequate thickness to stop only the‘HeB._ For those meas-

urements, the main unoertainty is due to the continuous badkground subtraction,
while for the deuteron measurements the peaks are very clean and the precision -
is iimited aimost'purely by statisties. Figure 1 shows the obserred asymmetries
1 belng the polarization of the ihcident'proton beams.e

The asymmetryvin a pick up reaetion induced by polarized protons is

5) ¢
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Therefore we measure the component of the deuteron polarization parallel
- to ﬁhe proton polarization. 'In an s nucleon pick up, the deuteron pblariza;
tion is due to spln orbit distortion. 1In such a case a derivative rule analo-
o 6)

gous to the one for elastic scattering has been suggested ’'. However, comparing

our data with the cross section data at 55 MeV we find thétvthe asymmetrj changes
sign only close to the.minima of the cross section, which occur near 500, 950, |
and 1500, but no zero of the asymmetry can be associated wﬁth maxima of the

cross section. It may be that here also anothér approaéh, such as é diffréc-

tion modei, could be more successful than the DWBA treatment in describing our

results.

One knows that the asymmetry in a reaction induced by polarized particles

is connected to the polarizastion occurring in the inverse reaction induced by

~ unpolarized particles7’8). Our measurements of asymmetries are therefore equi-
valent to the measurement of the proton polarization in the stripping reaction

Hea(d,p)He4 at tﬁe'correspdnding energies 43 and 54 MeV.
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-
mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,

" or for damages resulting from the use of any infor-

mation, apparatus; method, or process disclosed in
this report.

As used in the above, '"person acting on behalf of the
Commission" includes any employee or.contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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