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A program directed towards the measurement of ground state moments in nuclei far from stabil-
ity has been initiated at the National Superconducting Cyclotron Laboratory at Michigan State
University. Spin-aligned fragments are produced at small angles relative to the primary beam axis
by intermediate-energy heavy-ion reactions. The fragments are collected and analyzed using the
A1200 fragment separator. The p-NMR technique is then used to detect the resonance frequency
of the spin-aligned exotic fragments. The results of the first experiments using the PNMR  system
recently installed at the NSCL will be reported, including measurements of the polarization of lzB
fragments following the reaction of “0 at 80 MeV/A on a Nb target.

INTRODUCTION

Measurements of the ground state moments of ex-
otic nuclei provide important information on the extent
to which single-particle and/or collective features dom-
inate the low ene@y  structure of these nuclei. Such
measurements, however, are difficult for nuclei far off
the line of stability due to the short half-lives of these
species. The pioneering experiments by Asphi  et  al. (l),
in which they messured  the polarization of secondary
fragments produced off the central beam axis following
intermediate-energy heavy ion reactions, now provide a
unique opportunity to measure ground state moments
in a variety of light, exotic nuclei. A PNMR  technique
can be applied to measure the nuclear hyperfine split-
ting resonance  curve corresponding to the appropriate
nuclear moment, where, for the case of a dipole inter-
action only in an applied magnetic field B, the peak in
the resonance curve (given as the Larmour frequency,
v~) is directly related to the nuclear g factor through
the relation hvL = gB.

To date, ground state magnetic moments have been
measured using the PNMR  technique following
intermediateenergy heavy-ion collisions for 14*‘5J7B
and “N (2,3),  ‘C and IsO  (4),  “F (5),  and 43Ti (6).
Electric quadrupole  moments have also been measured

for spin-aligned fragments produced in projectile frag-
mentation, most recently for 14J6B (7). Through the
implementation of a @-NMR apparatus following the
A1200 fragment separator at the National Supercon-
ducting Cyclotron Laboratory (NSCL) at Michigan
State University, we plan to take advantage of the high
quality beams of exotic nuclei presently available at the
NSCL to make precise measurements of nuclear mag-
netic and quadrupole  moments for nuclei having 2 less
than za 40, and with half-lives less than a few seconds.
Thii contribution describes the initial experiments used
to verify the polnrization  of fragments following projec-
tile fragmentation end to test the new @-NMR system.

EXPERIMENTAL TECHNIQUE

The /.-NMR system used in the initial measurements
at the NSCL was Similar in many respects to that de-
scribed by Asahi et  al. (8). The system resided between
the pole faces of a large dipole magnet (pole gap of
10.2 cm), which provided the nuclear Zeeman splitting
and the directional holding field for the spin-aligned .w-
ondary beams. The detectors consisted of two p tele-
scopes, located at 0’ and 180’ with respect to the di-
rection of the holding field of the dipole magnet. The








