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Many fi-factor measurements on excited states are

made by using the large magnetic hyperfine fields of

ions that are recoil-implanted into ferromagnetic

hosts in a Coulomb excitation or nuclear reaction

process. The observation of the angular shift AO in
the time-integrated directional distribution fV(0)

yields cogt from which the ̂ -factor can be extracted.
Since ferromagnetic hosts, e.g. Fe, Ni, have a cubic

crystal structure, no attention is usually given to the

possible presence of quadrupole interactions. Recent
experiments,'* however, have shown that an ion in a

radiation-damaged cubic host (vacancies!) is sub

jected to reasonably large randomly oriented electro

static gradients. The effect of the resulting quadrupole
interaction on ̂ -factor measurements can be taken

into account by measuring the complete time-

integrated directional distribution IV(0) for —n/l ̂

0 ̂  njl of the de-exciting gamma rays and by

analyzing the data using the theory of Alder et al.^^
In such an analysis, in addition to the unknown

magnetic interaction cobT, the quadrupole strength

(OqX must be treated as an unknown parameter. As an
example, the influence of a randomly oriented
quadrupole interaction on the directional distribution

of gamma rays emitted from an / = 2*" state popu

lated in a Coulomb excitation experiment in the

presence of a constant transverse magnetic field

resulting in a magnetic interaction parameter of

cobX = 0.1 is plotted in Fig. 1 for various quadroupole
strength coqt. If coqT < cobT and if togT < 1 the
^-factor can be determined from the observed angular

shift AO from the equation

= 2 Gn(m<3)/IuPik[cos {0 - G„((Uq)cobt)]

where Gn,(w<j) is the attenuation coefficient for the
random quadrupole interaction.
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Fig. I. The time-integrated directional distribution W{0) of gamma rays emitted from an
1=2* nuclear state excited in Coulomb excitation with a transverse magnetic field
(£BbT = 0.1) in the presence of a randomly oriented quadrupole interaction of various
strength coqt.
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