Lawrence Berkeley National Laboratory
Recent Work

Title
POINTS OF MAXIMUM POLARIZATION EFFICIENCY IN He(d,d) 4He

Permalink
https://escholarship.org/uc/item/06j0626n

Author
Seiler, F.

Publication Date
1975-06-01

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/06j0626n
https://escholarship.org
http://www.cdlib.org/

U o VEETEE® Y IR 4

Presented at the 4th International
Symposium on Polarization Phenomena
in Nuclear Reactions, Zurich, Switzerland,

August 25 - 29, 1975

POINTS OF MAXIMUM POLARIZATION EFFICIENCY
IN 4He(d, d) 4He

F. Seiler, H. E. Conzett, F. N. Rad, and R. Roy

June 1975

Prepared for the U. S. Energy Research and
Development Administration under Contract W-7405-ENG-48

4 )

For Reference

Not to be taken from this room

\ J

LBI.-4045

¢

S¥0¥b-T14dT

|?



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.
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POINTS OF MAXIMUM POLARIZATION EFFICIENCY IN 4He(d,d)4He

F. Seiler , H. E. Conzett, F. N. Rad and R. Roy
Lawrence Berkeley Laboratory, UnlverSLty of Callfornla
Berkeley, California . 94720

Several points (El,Ol) of maximum possible analy21ng power have re-
cently been identified in d-“He elastic scatterlng. 'From an analysis
of data between 3 and 17 MeV, three poxnts with AYY = 1 were found below
12 MeV and another with A, = -1 may exist above that energyl) "An ex-—
perimental indication that extreme values of the analyz1ng power Ay may
occur comes from measurements near Eg = 28 MeV and Oem 154 » Where
Ay 2Z§ch1ng an extreme value of some component of the analyzing power
imposes certain conditions on the elements of the tranSLtlon matrix M.
In the parametrization of Ohlsen et al.

A-B /2 D -A-B
-/2Dp 2¢c V2D

A-B ~/2 p a-B/,

an extreme value of = 1 requires B = 0. For an extreme value A, =
t 1, however, A = C = % iD and B = O is necessary. Thus =1 is’ a
prerequisite for = *1 1("), and both components must peak at the

same critical point (Ei,Gi). A definite identification of points with
extreme values of the analyzing power can be carried out by using a ’
phase-shift analysis to.compute the amplitudes A thr ugh D and to verify
the validity of the relevant condltlonsl). In an alternate approach°)
these conditions are introduced into the formulae for the observables?)
and can then be checked experimentally. The requirement B = O for Ayy
= 1 yields : - B _ :
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Egs. (4) to (7) are particularly important, since a value of zero at
(El,O ) does not depend on the calibration of any polarizations. ' For an
extreme value A = % 1, the relative values of all M-matrix elements are
determined and the common constant is given by the cross section 0, at
(El,O ). Thus all 51 polarization observables are numerically deter—
mined, and in addition to egs. (4) to (7) the following conditions hold

A= Y o - - (8)

Y Y Yy : .
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The quantities P,A and K denote the polerization of the scattered

deuterons, the analyzing power and the polarization transfer coeffi-
cients respectively. With these conditions a straighforward experi-
mental identification of a point = %1 or = 1 is possible.

Care should be taken to verify each condition in several ways, choosing
the observables by an inspection of the general formulae and taklng
into account the relations between observables requlred by other
symmetrless)
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