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A new method has been developed for measuring the magnitude of nuclear spin
polarization of a secondary, radioactive beam by making a pulsed magnetic field
measurement that does not require advance knowledge of the nuclide’s magnetic
moment. Using a standard p-NMR apparatus, a magnetic double ratio is determined
from the counting rates in 0’ and 180’ 0 detectors for magnetic field on and off
conditions. This ratio provides direct information on the induced spin polarization
of a radioactive beam. A demonstration of the method was performed using spin-
polarized “B nuclei produced by fragmentation of an 80 MeV/nucleon  “0 beam
in a Nb target.

1 . Introduction

Spin polarization of nuclei produced at finite angles with respect to the beam
axis in intermediate-energy heavy-ion reactions was  first noted by Asahi et a[. [l].
The observation of substantial spin-polarization for radioactive nuclei produced
by projectile fragmentation provides a means for determining nuclear magnetic
moments. However, such measurements have been hampered by the fact that
the magnitude of the induced spin polarization could not be established prior
to performing a successful search for the nuclide’s resonance frequency using the
technique of nuclear magnetic resonance on beta emitting nuclei (P-NMR).  We
report a pulsed magnetic field method to determine the magnitude of nuclear spin
polarization of a secondary, radioactive beam that does not require knowledge of
the nuclide’s magnetic moment.

2. Method

In a typical ,&NMR experiment, the angular distribution IV(6’) of /3 particles
emitted from a polarized source is measured. The distribution has the general
form W(B) = 1 + (v/c)A1PcosB,  where u is the electron velocity, c the velocity
of light, P is the polarization, A1 is the directional distribution coefficient, and








